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GENERAL SUMMARY OF THE WORK OF THE SESSION

1. OPENING OF THE SESSION (Agenda item 1)

1.1 The fifth session of the Commission for Synoptic Meteorology was held at
the "Palais des Expositions" in Geneva, from 15 June to 3 July 1970. All documents
were produced in the four working languages of WMO (English, French, Russian and
Spanish) and simultaneous interpretation in these languages was provided in all
plenary sessions and the working committees.

1.2 The session was opened by the acting president of the Commission,
Dr. N. G. Leonov (U.S.S.R.) at 10.30 a.m. on 15 June 1970.

1.3 Mr. D.A. Davies, Secretary-General of the World Meteorological Organiza-
tion. greeted the participants and extended a warm personal welcome to them as well
as to the representatives of the international organizations and others who were
present. He emphasized that the whole complex of meteorology is changing. With the
introduction of new techniques which place great emphasis on both the satellite and
the computer, CSM will be called upon to make many decisions, especially in those
areas covered by the WWW, which will have significant influence on Congress.

Mr. Davies then referred to the agenda and explained the great significance of porti-
cular items. He introduced the various Secretariat members and expressed complete
confidence that the meeting would be a success and a great step forward for both
science and WMO.

1.4 Dr. Leonov, the acting president of CSM, before giving his presidential
address, explained the circumstances under which he had assumed his post and con-
gratulated Dr. Sen of India for the splendid job he had done before leaving the
Presidency. Dr. Leonov then stated thaot the Commission was indeed grateful to

Mr. Davies, the Secretary-General, for making the necessary arrangements to hold the
fifth session of the Commission here in Geneva and thanked him for his kind words

for a successful and pleasant meeting. He then reviewed the developments in the field
of synoptic meteorology over the past four yeors and, while doing so, emphasized the
fact that the importance of the Commission and its work is growing. A good example
of this fact is that several more countries who were not represented at the previous
session have sent delegations to the present session of the Commission. Dr. Leonov
stressed that the Commission had most serious problems to solve, and agreed with

Mr. Davies that these problems related mostly to the three components of the WwWW.

' He then thanked everyone involved in'the preparation of the great amount of material
on which the Commission's decisions will be based.” These decisions, though involved,
complex and varied, will be possible through a common effort and a spirit of whole-
hearted co-operation.
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1.5 There were 144 participants at the session. These included representatives
from 59 countries, 5 international organizations, the president of CAeM and two
invited experts. The WMO Secretariat was represented, among others, by Dr. Langlo,
Dr. Weiss, Mr. Dale, Mr. Bari and Mr. Verploegh, A complete list of delegates,
experts and abservers is given in the beginning of this report.

2. ORGANIZATION OF THE SESSION (Agenda item 2)

2.1 Consideration of the report on credentials

A provisional list of persons present, and the capacities in which they
were attending the session, was presented by the representative of the Secretary-
General. The list was accepted as the report on credentials and the Commission
decided not to set up a credentials committee,

2.2 Adoption of the agenda

The provisional agenda was adopted at the first plenary meeting without
amendment. The final agenda is reproduced at the beginning of this report, together
with a list of relevant documents and numbers of resolutions and recommendations.

2.3 Establishment of committees
2.3.1 Working committees

Three working committees were set up to examine in detail the various
agenda items: :

(a) Committee A - to deal mainly with questions relating to data needs and -

proposals for codes. Mr. G. Doumont (Belgium) was elected chairman; the
Committee was assisted by Mr, G. Verploegh of the Secretariat.

(b) Committee B -~ to deal mainly with telecommunication matters.

r. C. Giallombardo (Italy) was elected choirman; the Committee wos
assisted by Mr. H. Bari of the Secretariat. '

<) Committee C - to deal with any remaining questions. Dr, 0. Lbnngvist
ooTazlee - y
: (Sweaen), vice~president of the Commission, was elected chairman; the
Committee was assisted by Mr, C. Dole of the Secretariat.

2.3.2 Cozordingtion Committee

In accordance with General Regulation 26, a Co-ordination Committee was
- set up consisting of the president, the vice-president, the chairmen of the three
working committees, the representative of the Secretory-General and, as required, the
Technical Secretaries of the working committees.
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2.3.3 Nomination Committee

A Nomination Committee was established consisting of the principal dele~
gates of the following countries: Cameroon, U.S5.S.R., Peru, U.S.A., Australia and
France. Mr. R. Mittner (France) was elected chairman.

2.4 Other organizational questions
2.4.1 Under this item the Commission fixed its working time-table for the dura-

tion of the session. It also decided that the minutes of the plenary meetings, which
cannot be approved during the session, could be approved by the president,
Dr. N.G. Leonov, on behalf of the Commission.

2.4.2 Furthermore, the question of the availability of working documents before
the session was discussed, It was stated that several documents, including very
important and/or voluminous ones, were received too late, namely either at the begin-.
ning of the session or only a few weeks before. It was emphasized that, for o meeting
such as CSM, many documents require considerable study as well as co-ordination within
each country before the session. It was agreed that the work of the session would be
facilitated considerably if documents were distributed well in advance and thot ot
least those documents which need considerable study before the session should be
received by Members not later than approximately three months before the opening of
the session, This should apply not only to documents prepared by the Secretariat

but also to documents submitted by Members, The Commission invited the Secretary-
General to study this matter and to make suitable proposals to the Executive Committee
or Congress. '

3. REPORT BY THE PRESIDENT OF THE COMMISSION (Agenda item 3)

3.1 The Commission noted with appreciation the report submitted by the
president on the activities of CSM since its fourth session. All items in the
report requiring action by the Commission were considered under the relevant parts

of the agenda.

3.2 The Commission also noted with great sadness the statement by the
president regarding the untimely death in early March 1970 of Dr. P.I. Miljukov
who served the Commission as Rapporteur on Meteorological Forecasts of Importance
to Hydrological Forecasting.

3.3 The Commission noted a statement by Fifth Congress regarding the
desirability of establishing advisory working groups and, in this regard, con-
sidered the desirability of re-establishing such a group within the Commission.
Since there is a need from time to time for consideration of matters of broad
concern to the Commission which cannot be odequately dealt with by other working
groups, and because of the need by the president for advice in planning and co-
ordinating the work of the Commission and its working groups, the Commission
adopted Resolution 1 (CSM-V).
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4, ' CO-ORDINATION OF DATA NEEDS AND PROPOSALS FOR CODES (Agenda ifem 4)

4,1 Report of the Chairman of the Working Group on Data Needs and Codes
(WGDNC) i i '

4.1.1, The Commission noted with appreciation from the report of the

Chairman of the Working Group on Data Needs and Codes that the working group has
taken action on the many problems referred to it by CSM-IV .and that consequently
almost the entire system of international codes has been the subject of a care-
ful revision. It also appreciated that the many proposals and suggestions of
the working group contained in the report of its second session had been circu-
lated amongst Members of WMO ot o time sufficiently in advance of the session

to enable the Commission to take comments of Members into account when consider-
ing these proposals. The Commission decided to record its views and conclusions
on these matters under the appwopriate sections of its report and to take up a
few isolated questions under this sub-item,

4,1.2, Eego:_ting_ of tenth_unit figure of air temperature in FM 21.D SHIP
As the present proactice that air temperatures in SHIP reports are
rounded off only when the group (lTwTwthT) is not reported had given rise to

some confusion and since it ‘has been found impossible both by CSM and CMM to
reach a uniform rounding~off procedure unaonimously, CMM-V suggested that making
the group mandatory would solve the problem, With a view to avoiding the
situation whereby groups consisting of only solidi would have to be included in
the report, the Commission agreed with the alternative measure suggested by
WGDNC, i.e. that ships using FM 21.D be encouraged to include the sea-surface
temperature group in the report, the group remaining optional.

4,1.3. Extension of the Marsden_numbering system of_ ten-degree squares

With o view to enabling moving stotions using FM 36.D TEMP SHIP to
encode the Marsden number MMM at positions north of 80°N and south of 7005, the
Commission agreed with CMM-V, where this question was also discussed, that the
Marsden numbering system should be extended beyond these latitudes. Recommenda-
tion 1 (CSM—V) was adopted.

4,1.4 gpifgrm_gyocedufe for the reporting of position

The Commission agreed with the conclusion of the working group that
the use, side by side, of the codes Qc and Q has advantages and thot Code 3300, Q

Octant of the globe, should be retained in groups of the form QLuLuLoLo wherever
they occur, whereas Code 333, Qc -~ Quadrant of the globe, should be used wherever

positions are given to o tenth of a degree or in degrees and minutes. With a
view to also introducing this procedure in FM 40.C ROCOB SHIP, Recommendation 2
(CSM-V) was adopted.
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4,2 Evaluation and determination of data needs
4,2.1 Reporting of state of sky
4.2.1.1 The Commission noted the proposal of the Working Group on Data Needs and

Codes to provide in Section 1 of the proposed SYNOP for the reporting of o special
tropical cloud group, instead of or in addition to, as required, the cloud group con-

taining the conventional codes CL, CM and CH. One of the new features of the pro-

posed tropical cloud group was the combination of type and amount of clouds in the
specifications of the new tables. It has been suggested by some Members that this
feature should also be introduced in the conventional cloud codes CL’ CM and CH.

4.2,1,2 The Commission felt that there was as yet not sufficient evidence to
justify any change in the current method of reporting clouds. These codes were
developed a long time ago and, apart from some refinements, they have stood the test
of time. The Commission stressed that the conventional codes were developed in the
first instance to enable an observer to report what he actually sees and, since
observers at many stations are not always in a position to watch the sky continually,
a more static description is more appropriate than one directed at structural changes
of observed clouds. However, taking into consideration the rapid development of
meteorological satellite observational techniques, particulerly in very recent times,
the Commission felt that new knowledge gained from this source may well point the way
to desirable modifications of the existing code specifications; the question should
therefore be kept under review by an appropriate working group.

4,2.1.3 The Commission discussed the tropical cloud group proposed by the Working
Group on Data Needs and Codes in the light of requirements expressed ot the session
for cloud reporting in the tropics. It noted that the requirements varied from one
region to another and that the proposed codes did not satisfy all requirements.
Doubts were also expressed as to the need for the type of information suggested by
the working group to be included in Section 1 of the future SYNOP messages. The
Commission concluded that the solution should be sought in the first instance on a

regional rather than a global basis and that, consequently, the codes CL’ CM and CH

should be used universally in Section 1 of the future SYNOP. Nevertheless, it
emphasized that the general review of the current code system must take into account
the conditions encountered in the tropics.

4,2,1.4 The Commission agreed with the suggestion that photographs of tropical
clouds, annotated with o description of the prevailing weather situation in a similer
.way as is shown in the International Cloud Atlas, would help considerably in further
determining detailed requirements for the reporting of clouds in the tropics. It
therefore requested the Secretary-General to arrange for the collection of such photo-
graphs which should cover the widest possible range of cloud types significant for
tropical conditions and invited the president of CSM to consider, in due time, the
appointment of a rapporteur who should select a suitable set of annotated cloud
pictures for circulation to interested Members and working groups.
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4.2.2 Reporting of_present_and_past weather
4.2,2,1 The Commission reviewed the list of phenomena required to be reported

as present weather in the SYNOP form. The list had been developed by the Working
Group on Data Needs and Codes on the basis-of material contained in the report of
CSM-1V, The Commission agreed thot it was necessary to provide for the reporting of
certain phenomena occurring simultaneously (e.g. fog and drizzle, roin ond snow or
hail and thunder) as indicated by CSM-IV, and which were not provided for in the
ww~-code currently in use. It olso agreed that provision be made for the more detailed
reporting of some of these combined phenomena and more extensive range of intensity
in some cases than are provided for in the ww~code now in use. New requirements had
been put forward since the time of CSM=IV and it was considered that some of these
should be accommodated also in the present weather code (i.e. whiteout, condensation
trails and heavy precipitation in sight). The Commission considered that it was
desirable to retain the present practice of having two figures for reporting present

" weather as Type I, Type II and Type III phenomena. It was agreed that, to accommodate
the newly accepted requirements, certain existing specifications in the ww-table could
be eliminated either because they were of more limited synoptic value or were not ’
strictly in the category of present weather. Thus, it was decided to eliminate .
specifications currently listed to describe the evolution of the sky (ww = 00, Ol,

02, 03), phenomena in the past hour (decade 20 to 29), certain specifications of fog
and the character of precipitation (continuous or intermittent). The new RRRtR group

would provide the possibility of reporting past-hour phenomena as far as the important
element precipitation was concerned, but it seemed that there was still a need for the
simple indication that a thunderstorm, a sand storm, precipitation or fog had occurred
in the past hour. The Commission decided, however, not to make provision for these
phenomena in the new present weather code, but left the possibility open for their
insertion in the past weather code if tests would indicate a real need for this., The
need for allocating a figure (05) for "haze" was also the subject of some comment in
view of the possibility provided for in the new SYNOP to omit the present and past
weather group from the report under certain conditions. There was some support for the
view that the phenomenon "snow storm" (combination of precipitating snow and blowing
snow) should be added to the list. The definition of the phenomenon and the allocation
of a proper name gave rise, however, to some difficulties. Further, the criteria for -
reporting "heavy squall" needed further clarification. The Commission finally agreed
to a revised list of phenomena which should be provided for in the SYNOP code form.
This list is attached as Annex I.

4,2.2.2 The Commission studied the possibility of amending the ww-code table now
'in use in such a way as to satisfy the requirements to the greatest extent possible
without introducing extensive changes into the structure of the table. This was found
to be impracticable. The Commission therefore agreed that the code table appearing in
Annex II, should be adopted in principle for use in the testing of the proposed - -
SYNOP code form,
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The structure of the new code table is substantially different from that in use at
present. It does however provide an orderly arrangement. In addition, phenomena
listed under Groups II, III and IV show a general increase in intensity of each
phenomena described as one goes from decade to decade. Because combinations of
phenomena are included, priority rules for selecting a code figure are not needed,
except in the first two decades; the arrangement in groups serves to facilitate the
choice, but is not essential. However, it was recognized that o conseqdence of this
arrongement is that some figures in the code have no associated specifications and the
resulting blank spaces are not readily available for allocation within the framework
of the code. Tables of plotting symbols for use in association with the new tables
for present and past weather ore given as appendices to Annex II. The symbols are
meant as an aid in the_tests of the codes.

- 4.2.2.3 A similar review of the list of phenomena required to be reported as past
weather was conducted by the Commission. The Commission confirmed the view held by
the Working Group on Data Needs and Codes that a two-figure code was needed and that
it should have a structure compatible with the ww-code table. It was agreed that the
past weather table contained in Annex II.contains the list of phenomena required to be
. reported as past weather in Section 1 of the proposed SYNOP code form,

The view was also expressed that in reporting past weather in the SYNOP
code, there was merit in a simple classification to enable the essential character
of past weather to be indicated by a single code figure. An alternate proposal for
a single digit code for past weather including the use of a slant was also examined.
This proposal, although it had definite merits with regard to a more detailed descrip-
tion of the sequence of past weather was not recommended for the tests because it did
not fully satisfy the requirements set forth by the Commission. Furthermore, some
Members raised the possibility of using the two figures WW, either to indicate past
weather by means of the first figure and the time of the event by means of the second,
or to indicaote two'successive events of the past weother. The Commission was . of the
opinion that these suggestions could not be ignored, and thot the period of trials
could be used by the Members who desire to study all these possibilities.,

4.2.3 Other parameters to be included in_synoptic reports of surface
observations
4.2.3.1 The Commission noted that the Norkiﬁg Group on Data Needs ond Codes had

made a careful study of the lists of phenomena and non-meteorological parameters to
be included in Sections 1 and 2 of SYNOP messages as given in Anncxes IV and XI of
the final report of CSM-IV. The working group had obtained additional information
from Members through the regional representatives in the group. On the basis of
this information, revised lists of phenomena and non-meteorological porameters were
developed by the working group for inclusion in the two sections of SYNOP (and SHIP)
messages, together with the required resolution. The revised lists were not sub-
stantially different from those developed by CSM-IV; :
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4.2.3.2 The Commission reviewed these lists once more in considerable detail,

It agreed that the tablulation in Annex III was a reosonoble assessment of the needs
of synoptic meteorologists now and for some years to come. However, it recognized
that there will probably always be some differences of opinion as to the relative
value or importance of some of the items in the list, ond also as to some of the
statements concerning reporting resolution and criteria. For example, there was not
complete agreement that air temperatures and dew-point temperatures needed to be
reported by land stations to one tenth of o degree Celcius. It also recognized that
advances in technology and in knowledge might lead to the need to add to or modify
the lists in Annex III in the years to come. It was agreed therefore that the Com-
mission should keep this list under constant review.

4,2.3.3 The fourth session of CSM considered theelements to be reported and the
precision with which they should be reported for macro- or global-scale analyses and
for synoptic-scale onalysis ‘separately. In principle, therefore, Section 1 of SYNOP
should contain only data required for macro-scale analyses on a hemispheric or global
scale but, valuable as this approach had been, the Commission had now to take into
account practical coding and processing considerations which would prevent strict
adherence to this principle. The Commission therefore drew up the lists in Annex III
in a slightly different form, i.e. lists of elements with the reporting precision
needed, to be included in Section 1 of SYNOP, and in Section 2 by regional or inter-
regional decision, This means that some elements may be reported in Section 1 with
greater precision than is strictly necessary for macro-scale analysis but it was felt
that this procedure would be far more convenient for personnel coding observations
and for synopticions at the notional and regional levels, than the procedure implied
by the earlier approach.

4,2.3.4 In establishing these lists the Commission considered the following:
(a) CGeographical co-ordinates of ships’ positions

A new requirement stated by oceanographers was that ships’
positions should be given in degrees and minutes instead of degrees and tenths
of a degree, as in the current codes. While the Session did not consider
such precision in reporting the position of a ship was necessary for
meteorological purposes, some felt that the procedure would be an improvement
from the point of view of ships' officers. It was agreed, however, that
no difficulty should arise if ships' positions were to be given in degrees
and tenths in meteorological and in degrees and minutes in oceanographic
reports,

(b) " Type_of message indicator

It was generally agreed that two letter indicators (M.M.) should,
in transmitted messages, replace code names such as SYNOP, SHIP, été. As a
number of new code forms for reporting satellite information, radar and
oceanographic data have been developed, the limited number of letters
available would probably not be sufficient. Moreover, it became apparent
that the use of seporate letters to indicate whether a report was from a
land station or a ship station would be desirable, At the present time the
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figure 99 preceding the latitude serves to indicate that a report is from a
ship station. It was felt,however, that these two code figures could be
used to better advantage for the course of the ship in the' three hours
preceding the time of observation.

These considerations led to the proposal that four letters
should be used rather than two. The first two letters should indicate the
message type, ond the last two the part of the message. Indication of
the part of a SYNOP or SHIP report is not necessary and consideration was
given to the possibility of using only two letters for reports of this type,
but it was felt that the message-type indicator should be of the same form
for all codes.

An additional requirement for data-processing is that the
beginning of each message must be indicated. The proposed letter-group
indicating the type of message could serve this purpose if it is transmitted -
ot the beginning of every message. However, it was recognized that the
length of bulletins of SYNOP and SHIP reports would thereby be considerably
increased, and it was agreed that for the time being the type of message indicator
should be given only in the first line of the text of each bulletin of SYNOP and
SHIP reports (see also paragraph 4.3.5.1).

(¢) Date and time of observation

The session considered that these porameters should be included
in every SYNOP report, as well as SHIP reports to meet the requirements for
archiving data, and to provide a safeguord in the event of the bulletin
heading being lost. However, it was agreed that, until telecommunications
facilities are adequate everywhere, the date and time of SYNOP reports could
be given in the bulletin heading only.

For oceanographic purposes a requirement that the time of
observation should be given in hours and minutes exists. It was agreed
that provision may be made accordingly in special oceanographic code forms
-only. :

(d) Type_of station indicator

An indication in the report as to whether the observations originated
from a conventional station or an automatic station was considered indispensable
in order to avoid errors in the interpretation of transmitted data. Though a
similar indication is contained in Volume A of WMO Publication No. 9.TP.4, it may
happen that some stations are cutomatic at certain hours of the day and manned at
other hours. Further, an indication in SHIP reports as to whether the observations
were made with certified or uncertified instruments was considered of great importance
by CMM.

(e) Wind

. The session agreed that it would be desirable to indicate wheéher the
reported w1n§ was measured or estimated, and that this could be combined with the
type of station indicator. The Commission agreed that as long as the problem of
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reporting the wind speed in m/sec or knots is not- solved with other international

organizations (see Resolution 30 (Cg-V)) it is necessary to indicate which unit is
vsed for coding the wind speed.

The session discussed the rules governing the observation of wind
to be reported in code forms for synoptic, as distinct from aeronautical
purposes. It was decided that, pending the outcome of studies being carried
out in other Commissions concerning the averaging period, the requirement
to average the wind direction and speed over ten minutes should be retained.
It was agreed, also, that the rule used in reporting wind for wgeronavtical
purposes (i.e. if the wind changes markedly in the ten-minute period, the
wind reported should be that averaged over the period after the change)
should be applied to the reporting of wind for synoptic purposes also.

() Unusually gusty wind

The difficulty of defining this requirement more explicitly was
not resolved. Moreover, it was felt that this information is needed for a
number of different purposes which might call for different criteria. 1In
any case it is not likely to be required on a regional basis and would not,
therefore, be included in Section 2 of SYNOP reports.

(9) Pressure_and_geopotential

The requirement that stations unable to report mean sea-level
pressure with reasonable accuracy should report the geopotential of the 850 mb
or 700 mb isobaric surface was examined. This had been listed by CSM-IV as
a parameter to be reported in Part 2 but the session felt that it would be
of more value for macro-scale analysis thon mean sea-level pressure especially
in areas such as parts of Africa where there are few upper-air observations.
It was therefore considered that, by regional agreement, it should replace
the latter in Section 1 of SYNOP where appropriate.

It was noted also that the CAS/CSM Working Group on Numerical
Weather Prediction at its meeting in Tokyo, 1968, expressed the requirement
for stotion pressure to be reported in all SYNOP messages from stations
included in global exchanges. At the same time, it was recognized that
for manual (conventional) analyses the mean-sea level pressure (or geopotential
of nearest standard level, as the case may be) is needed. In order not to
lengthen a considerable number of SYNOP messages by the inclusion of both
these groups, it was agreed, as a practical compromise between the CAS/CSM working
group's proposal and the present proctice thot for stations included in the global
network, the criteria given in Volume B, Note 3 under FM 11.D, should be changed

to apply to station elevations exceeding 200 metres rather than 500 m, from the
level to which pressure is reduced.

(h) . Temperatures (aiz,_ﬁgy:pgﬁg}L sea surface)

A need expressed by CMM for sea temperature to be reported in
tenths of a degree Celsius was taken into account, It was also noted that
though CSM-IV had deemed it sufficient to indicate air temperature as well
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as dew-point temperature in whole degrees Celsius, it had also agreed that

. it was necessary to indicote with ‘more accuracy (O.lOC) the difference between
gir temperature and dew-point temperature as well as the differences between

sea temperature and air temperature, especially when such differences are small,
The views expressed in WWW Planning Report No. 28 concerning coding accuracy
were also noted. In order to take these various considerations into account

and with a view to eliminating coding artificialities, it was agreed that

all temperatures should be reported in tenths of a degree Celsius.

While dew-point temperature remains the favoured humidity parameter,
it was agreed that provision should be made in code forms for reporting
relative humidity, to the nearest one per cent, in place of the dew-point
temperature when the report comes from an automatic station.

(i) Maximum and minimum temperatures

The session considered that maximum and minimum temperatures should
be reported only in Section 2 of SYNOP messages, not in Section 1 as proposed
by CSM-IV. The times at which these temperatures should be read were discussed
and it was agreed that both maximum and minimum temperatures over the preceding
twelve hours should be read twice daily as close as possible to 0900 and 2100
local time; and that the data should be included in the next SYNOP report.

(3) Duration_of precipitation

A single-figure code table was considered sufficient in Section 1,
and it was agreed that a very approximate indication of the time at which the
precipitation ended should also be included.

(k) Visibility

The session agreed that a single-figure scale for reporting
visibility is sufficient in Section 1, and that a logorithmic scale would
be most suitable. :

(1) Depth of_snow

CSM-IV considered this element to be of only national or local
interest, but the present session noted that this parometer is at present
included in regional exchanges and should therefore be included in Section 2.

4,2.3.5 The Commission noted a proposal of the U.S5.5.R. regarding the coding of
sea surface temperature, ocean waves, ice accretion and sea ice in SHIP

messages. The proposal included an extension of information to be provided

on ice accretion and sea ice. The Commission considered that this constituted

a new requirement which should be reviewed by CMM as to the question

whether it received sufficient support for its inclusion in on internotional
section of the report. As regards the coding aspects of the proposal,

the Commission agreed that the proposed codes might usefully be tested

porallel with the CSM codes and it requested the Secretary-General to

include them in the testing material to be sent to Members.

11
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4.2.4 Standard_format for the exchange of aircraft reports_for

. Synoptic_purposes

4.2.4.1 Further to the decision recorded in paragraph 5.7 of the general
summary regarding the exchange of aircraft reports for synoptic purposes , the -
Commission considered the standardized format under which the aircraft reports
should be exchanged when the FM 41.D CODAR code form is not used. It felt that a
standardized format following as closely as possible the AIREP form specified in
Technical Regulations, Chapter 12/1CAO, Annex 3 would facilitote the editing of the
weather message received from aircraft. In particular, the order of the elements
and the abbreviations used should be thesame as in this form..

4.2.4.2 The Commission was informed that as a result of Recommendation 5.1/2

of the ICAO Sixth Air Navigation Conference, ICAO was studying the possibility of
introducing a stondardized format of AIREP messages for ground-to-ground exchanges.
The Commission welcomed this development and, accordingly, requested that the
standardized format given in Annex X be brought to the attention of ICAO as represent-
ing thé requirements of meteorologists for facilitating the direct exchange of air-
craft reports for synoptic use. It suggested that ICAQ be invited to take this

format into consideration in its follow-up action on Recommendation 5.1/2 of the

Sixth Air Navigation Conference.

4,2.4.3 The Commission felt that, until the results of the studies were known,
it was not possible to recommend the proposed standardized format for the exchange
of AIREPs for synoptic purposes. Nevertheless the Commission stressed that the
standardized. format referred to above should be introduced as early as possible,
and invited the president of the Commission to follow this matter in co-ordination
with the Secretary-General. Recommendation 6 (CSM-V) was adopted.

4.3 Revision of code forms in Chapter I of Volume B

4.3.1 Code_form FM 17 - MONT

The Commission noted that, while some use was being made of code form
FM 17 -~ MONT, there seemed little need for it to exist independently since the data
which it contains are an integral part of the surface synoptic observation. During
the investigation of the usefulness of this code form, a discrepancy was discovered
between Note 2 under the specification of symbolic letter H'H' and Note 6 under code
form FM 17. The Commission adopted Recommendations 3 (CSM-V) and 4 (CSM-V).

4.3.2 Code_form FM 31 - NEPH

In view of the results of an inquiry with Members on the extent of the
use of various code forms the Commission agreed that code form FM 31 ~ NEPH be deleted
from Chapter I of Volume B and registered as national practice in Chapter III by those
Members using it. Recommendation 5 (CSM-V) was adopted.
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4,3.3 Code form FM 73 - NACLI

Despite the small number of Members using this code form, the Commission
agreed that there existed a definite requirement for FM 73 to remain an international

code form.

4.3.4 Amendment to_FM 82.A-SFLOC

4.3.4.1 With regard to the reporting of atmospherics, the question was raised
that, with limited sferics networks and especially in the case where one or more

of the stations become unserviceable, it is not always possible to accurately posi-
tion @ fix. The Commission agreed that code table (0139 A; - repetition rate of
atmospherics) should be modified to also indicate the assessment of a fix and adopted

Recommendation 7 (CSM-V).

4.3.5 General introduction of the type of message indicator group
4,3.5.1 The Commission hoted that there were at present no uniform rules for the

inclusion, in the text of a meteorological message, of an indication of the type of
message. In some code forms, the code name should be transmitted, in others, the
indicator group MiMi and, in still other cases, no pertinent rules have been given.

The need for the inclusion of a type of message indicator group was considered under
item 4 for SYNOP (see paragraph 4.2.3.4(b). However, the Commission felt that the
requirement for identifying each individual message (SYNOP, SHIP) could not be imple-
mented for the time being due to limitation of the present telecommunication system.
Therefore, the Commission requested its Working groups on GDPS and GTS to study this
matter and formulate appropriate suggestions for future action. The Commission
concluded that the requirement also existed in relation to other types of coded .
reports which are likely to be processed by automated equipment. It therefore decided
that the group MiMiMij should be included in a number of code forms and transmitted

at the beginning of each individudl report or at the beginning of the text of a
bulletin of such reports. For uniformity, groups of four letters should replace the
groups of two letters that already exist in some code forms.

4.3.5.2 In was also noted that no indication of the date and time of observation
is included in the SYNOP code form FM 11.D. The Commission agreed that this indica-
tion should be provided, for the time being, and with the same provision as made
in .paragroph 4.3.5.1 with regard to MiMiMij’ at least at the beginning of the text

of a bulletin of SYNOP reports, in the form of a four-figure group YYGG. These pro-
cedures should be introduced as from 1 January 1972 and, consequently, Recommenda-
tion 8 (CSM-V) was adopted.
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4.4 Code forms for upper-air observations (Item 4)
4.4.1 Vertical wind shear in zones of maximum wind
4.4.1.1 The Commission was informed that the transmission of data reloting to

vertical wind sheor in zones of maximum wind has been undertaken at all upper-air
stations in the U.S5.S.R. since 1968. Further, at the fifth session of Regional
Association VI, "it was generally agreed that the reporting of these data might be
very useful, especially for deronautical meteorologists, for the forecasting of
turbulence". This was considered to be not only of regional but also of world-
wide interest, and the Association suggested that it be referred to CSM for
detailed study. '

4.4,1,2 The Commission recognized the importance of vertical wind shear in the
forecasting of clear air turbulence. As other parameters seem also to have an.
important effect on the generation of clear air turbulence and the requirement

for the reporting of vertical wind shear has not yet been widely expressed,

the Commission considered that the reporting of this information should be optignal
and that, to gain experience, Members should be encouraged to include this information
as much as possible in upper-air reports. Recommendation 9 (CSM-V) was adopted.

4.4.2 Standard_levels in_the high atmosphere

4.4.2.1 The Commission considered the results of the consultation between the
Presidents of CAS and CSM on a satisfactory single method for the reporting of
upper-air data above 10 mb. It was explained that the difficulty of obtaining a
single method was that during rocket soundings it is the height of the sonde

which is measured (by radar) and that pressure cannot be calculated unless
temperatures are available to ground level. Nevertheless, it seemed that research
groups carrying out mapping of rocket observations in the stratosphere and
mesosphere prefer to perform analyses on isobaric rather than horizontal surfaces.
The Commission agreed with the understanding reached between the iwo Presidents

that the code for rocket observations should continue to provide for reporting
heights but that this does not necessarily preclude the designation of standard
levels in terms of pressure, nor the reporting of winds and temperatures at standard
and significant pressure levels. Since the number of rocket soundings is small,

it was felt that a certain amount of duplication in the ROCOB code form could be
tolerated. Recommendation 10 (CSM-V) was adopted.

4.4.2.2 1In view of the above éonsiderations, the Commission felt that there were
now no ebjections to the adoption of pressure levels above 10 mb as standard, as
recommended at its previous session. ’
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4.4.3 Adoption of the 250 mb_level as a standard isobaric level

4.4.3.1 The Commission noted the increased need for meteorological information
pertaining to the 250 mb level in pre-flight documentation for pilots. In
particular, it was informed of the present tendency of the 250 mb chart becoming
one of the more important charts for flight-planning, other upper-air charts
becoming gradually phased out as the result of the spreading use of computerized
upper-air information for grid-points prepared for flight planning purposes. )

4.4.3.2 The Commission considered that the transfer of 250 mb level data from

Part B to Part A of TEMP would facilitate the supply of the required information

for aeronautical purposes. This would automatically make the 250 mb level a standard
isobaric surface. The use of the 250 mb level chart for synoptic purposes was
therefore discussed with a view to finding out whether it was possible to arrive at

a reduction in the present number of standard levels to counterbalance the proposed
addition of the 250 mb level. It was pointed out in this regard that the structure
of the atmosphere between 300 and 200 mb required detailed analysis and that the

250 mb chart was used in conjunction with the 300 mb and 200 mb charts. The
Commission concluded, therefore, that a reduction in the number of standard levels
was, at the present time, not desirable from the synoptic point of view. The
Commission considered the opinion of CAS on this matter and, in particular, the
caution expressed by its President that, if the number of standard levels becomes
large there is a danger that analysis centres will select only some of the levels

for analysis and the choice at each centre may not be the same. The Commission

felt, however, that with regard to charts at the 300, 250 and 200 mb levels, analysis
centres were not expected to drop any one of these. Since, furthermore, CCl-V
had no serious objections to designating the 250-mb surface as a standard

surface, Recommendation 11 (CSM-V) was adopted.
4.,4.4 Abbreviation of TEMP_SHIP reports

The Commission noted the question raised at the fifth session of CMM
regarding the possibility of shortening TEMP SHIP in view of continuing efforts to
recruit more voluntary ships making upper-air observations and of the consequent
load on marine communications. It considered that leaving out Parts B and D of
FM 36.D, when telecommunication difficulties are encountered, would provide this
possibility. Recommendation 12 (CSM-V) was adopted.

4.4.5 Inclusion of new sections in_upper—air reports

The requirement was expressed for the code forms PILOT and PILOT SHIP
to have sections for code groups to be developed regionally and groups to be
developed nationally. The latter provision was also required in TEMP and TEMP
SHIP. Accordingly, the Commission adopted Recommendation 13 (CSM-V).

4.4.6 Provision for reporting heights above 29,700 m_in PILOT and PILOT SHIP

The Commission noted that when using the group 9tnu1u2u3, the highest
3 is 29,700 m. Since the balloon often attains

heights above this level, the Commigsion considered it necessary to develop a
method for reporting data higher than 29,700 m not using the group 81:nulu2u3 .

Recommendation 14 (CSM-V) was adopted.

level coded by"l:n and Wy u, oru
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4.4.7 Reconstruction_of the actual soundings_from Parts B and D of TEMP
4.4.7.1 When adopting the new code forms TEMP and TEMP SHIP for upper-aoir
observations, CSM-1V decided that the feasibility of a new reporting method should
be studied, by which only Parts B oand D of TEMP would be transmitted by observing
stations. The reports should permit the reconstruction of the actuacl sounding by
automated processing equipment, ond also the computation of data relevant to
standard levels. The problem was referred to the Working Group on Data Needs and
Codes which, at its first (restricted) session (Brussels 1967) discussed it in
great detail to determine the best course of action. The group concluded that
tests should be conducted to investigate the various aspects of the problem and
accepted gratefully the offer of the representative of Region II to arrange for.
these tests.

4.4.7.2 The Commission noted with appreciation the tests carried out by the
U.S.S.R. and the results of the calculaetion, by computer, of geopotential, tem-
perature, dew-point deficit and wind direction and speed at stondard isobaric
surfaces, using data at significant points. It also noted with great interest the
positive results of the tests, i.e. that the present definitions of significant
points are necessary and sufficient for the reconstruction of the actual sounding
and for the computation of data relevant to the standard isobaric surfaces; also
that the results of the reconstruction can be improved:

(a) . When significant points were defined in such a way that they are
-not too far apart, and

(b) When all observing stations strictly adhered to the procedures for
coding Parts B and D.

4.4.7.3 Since, in the new plan for GDPS, only Parts A and C of TEMP and TEMP
SHIP are required for global exchange (see paragraph 6), the Commission decided
that further study of the reconstruction problem should be held in abeyance until
requirements change. In the meantime, it was considered highly useful if the
report of the tests which had been made were circulated to all Members for infor-
mation and, consequently, the Commission requested the Secretary-General to arrange
for the distribution of the relevant document, after appropriate correction of the
translation from the original language.

4.5 Code forms for reporting ocean parameters

4.5.1 Following a suggestion of the Joint WMO/IOC Panel of Experts on
Co-ordination of Requirements, code forms for ocean parameters have been developed
by the Working Group on Data Needs and Codes with suitable representation of IOC
and CMM.

4.5.2 The Commission's discussion on this item was mainly based on the final
report of the second Session of the working group, supplemented, as appropriate,

by comments received from WMO Members, IOC Member States, the CMM Advisory Working
Group and the Joint WMO/IOC;Panel of Experts on Co-ordination of Requirements. It
appreciated the conclusion of the WGDNC that reports of subsurface observations
should not be coupled with the normal reports of surface meteorological observations
and that there is a need to develop separate code forms for reports of bathythermal
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observations (BATHY code) and reports containing data of temperature, salinity
and other elements at different depths (TESAC code). Regarding the general
concept for designing these code forms, the Commission reviewed the one developed
by the working group in the light of the comments provided by the Joint WMo/ 10C
Panel of Experts on Co-ordination of Requirements and agreed to the following
guidelines:

(1) In general, the structure of oceanographic code forms should

be similar to that of meteorological code forms; further, both
should be as short as possible. As the proposed BATHY and TESAC
code forms will be used during the development stage of the
Integrated Global Ocean Station System (IG0SS), provision should
be made to include information which may not necessarily be
considered as of immediate operational wvalue, but which would be
extremely useful during the development period.

(i1) Codes should be self-contained to facilitate the handling of data,
e.g. collection, editing, distribution and exchange.

With regard to (i), soﬁe doubt was expressed as to the necessity of including
month and year in the code forms.

4.5.3 Further, the Commission noted the two distinct ways of data sampling
for subsurface temperatures, which to a large extent affected the design of the
proposed BATHY and TESAC code forms:

(2) Soundings of the upper surface layers taken for the main purpose
of detecting the structure and depth of the thermocline and the
adjacent underlying water conditions. Such soundings can be
taken from almost any ship; several types of measuring devices
are used. Often a series of these soundings are taken at
frequent intervals and transmitted to shore for research purposes.
These data are hardly used for analysis at standard levels, their
operational value lies in the shape of the temperature profile.

(b) Soundings taken by ocean research vessels specially equipped for
precise measurement of temperatures and other subsurface data.
Such soundings are usually taken at fixed stations, by special
personnel, and often intended for analysis at standard levels.

4.5.4 The code form TESAC 1s meant for the high accuracy soundings mentioned
under (b) above. The data in TESAC form will not normally be exchanged routinely
on telecommunication circuits. They might, however, be used for real-time exchange
to supplement the soundings of type (a) as far as the upper portion of the
temperature profile is concerned. The high acduracy of temperature and other data
requires similar accuracy in station position and time of observation, especially
for soundings taken in areas where sharp gradients exist, e.g. at the rise of the
continental shelf. The code form BATHY on the other hand is intended for'souhdings
of type (a) and will consequently be used universally, by professional as well as
voluntary observers.

4,5.5 The above considerations have led to some detailed requirements for the
contents of the code forms. These are summarized in the Annex IV. '

The Commission accepted these requirements as a basis for the development of the
required code forms and adopted Recommendations 15 (CSM-V) and 16 (CsM-v).
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4.6 Codes for aeronautical purposes

4.6.1 In addition to being sent to Members, the proposed amendments to aeronautical
meteorological figure codes developed by the Working Group on Data Needs and Codes
were sent to ICAOQ and TATA for comments. ICAO carried out a consultation of
Contracting States and International Organizations concerned on the effects of the
proposed changes on the direct reading qualities of the messages, especially for
non-meteorological aeronautical users (primarily air traffic services,

communications and airline operations persomnel). This consultation had confirmed
that the codes introduced in 1968 were well received and considered as constituting
a marked improvement towards making the messages transmitted in figure codes more
readily comprehensible and more direct reading. The improvements suggested as a
result of this consultation reférred to points of details of the specifications or

of coding procedures and not to the structure of the codes. The proposed

amendments are embodied in Recommendation 17 (CSM-V). The main aspects discussed
in this respect are recorded hereafter.

4.6.2 Reporting of heights

4.6.2.1-Mention had been made that the present method of reporting cloud heights
through Code 1677 was somewhat cumbersome and that it would be easier from an
operational viewpoint if the whole code could be in uniform steps throughout.
However, if two figures only were used this would limit the reportable heights to’
about 3,000 metres, thus preventing the use of the same procedure for reporting
heights in forecast flight conditions. The Commission therefore recommended that
heights be reported in three figures in intervals of 30 metres throughout the
whole range. Such a code would meet ICAO requirements for reporting heights, and
would have the additional advantage of being directly related to flight levels.
Certain Members, nevertheless, pointed out thet the intervals of 30 metres were
inconvenient and that a code with intervals of 10 metres up to 1000 metres and of
100 metres above, would be preferable and would give the opportunity for more
accurate reporting on the lowest layers.

4.6.2.2. Consideration was also given to amending the hghg table (code 1677) by
extending the use of 30 metres intervals up to figure code 88 (2,640m). In this
case, code figures 89 to 99 could be given new values to report heights between 3,000
and 10,000 m since the present 90-99 decade seems no longer in use. 'his proposal had
definite merits but it was not considered-advisable to propose a change at a time
when the introduction of a revised SYNOP code is envisaged.

4.6.3 Reporting of variable wind

) No provision existed so far in FM 51.D.TAF for the reporting of variable
wind. The Commission considered whether variable wind should be reported by means
of figures 999 as is done at present in METAR and SPECI or by letter abbreviations.
On the one hand difficulties were expressed with the use of letters for this purpose
and on the other hand non-meteorological users would favour the use of letters.
Furthermore, most groups in the TAF code could begin with one or more nines -and it
was considered that clarity in the messages would be improved by avoiding the
possibility of the wind group beginning with several nines. It was finally decided
to recommend the use of letter abbreviations in METAR, SPECI and TAF. The
abbreviation "VRB" was proposed since VAR has other meanings in ICAO abbreviations
and that "VRBL" is used in plain language for variable. The Commission also

suggested that ICAO be invited to consider the possibility of replacing "VRBL" by
"VRB" in its abbreviations.
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4,6.4 Code_4678 w'w

The suggestionsmade concerning letter abbreviations in Code 4678 w'w
concerned both the structure of the system of 2 and 4 letter abbreviationsin itself
ond some individual abbreviations. With respect to the first aspect it was realized
that, within the present system, a complete description of all the elements and
modifiers appearing in Code 4678 would require the use of groups of up to 8 letters.
The Commission felt that, for various reasons, it was not possible and perhaps not
even necessary to propose such a general increase. However, comments received showed
that the use of three pairs of letters could be acceptable and would cover most of the
foreseeable circumstances. The Commission therefore recommended the use of six letter
abbreviations in a limited number of cases. ‘As regards individual abbrevations the
Commission recommended the inclusion of low drifting snow for which there is an inter-
nationally agreed requirement. The addition of SH to indicate showers (for instance
for code figures 83 and 84) was not supported because SH could not be added consistently
in the whole code by using only six letters. A suggestion was presented to make pro-
vision for the reporting of some other elements, namely, mist and precipitation,
dust-storm or sandstorm in sight (adjacent phenomena). The Commission felt that it
should not introduce these elements in code 4678 unless their reporting is recognized
as an agreed requirement. The Commission also suggested that arrangements be made,
in co-ordination with ICAO, for the introduction in Table III of WMO Technical Regu-
lations, Chapter 12/ICAO PANS-MET of the same abbreviations as are recommended for
insertion in Code 4678 w'w'.

4,6.5 Trend-type_landing_ forecasts

Although trend-type landing forecasts may be appended to routine or
special reports, in accordance with regional air navigation agreement, no provision
exists in Volume B, Chapter I for the coding of such forecasts when appended to
METAR or SPECI reports. The addition of plain language trend-type landing forecasts
to METAR and SPECI messages increases communications load; the Commission therefore
developed a coded form for these forecasts using the same groups as are at present
included in METAR and SPECI. It recommended that, in conformity with Technical
Regulations only those groups referring to elements for which a significont change
is forecast should be included.

4,6.6 Use of change groups_and WX NIL in_TAF

It appeared that the present procedure used in TAF reports to include
change groups after any group to indicate that a change is forecast for the relevant
element is somewhat confusing since it is not clear whether the subsequent groups
refer to conditions during the whole period of the forecast or to the period indicated
in the change group only. The Commission therefore recommended that the group(s)
9ignnn be included only after the part of the message completely describing weather
conditions before the change indicated, and made provision for clear indication of
improvement of present weather conditions through the possible use of WX NIL after
change groups. The addition of a complementary note describing the general structure
of the code and the concept of change groups was accepted.
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4.6.7 Other proposals

A number of detailed improvements covering special cases were also
proposed, for instance, the indication DENEB that fog dispersal operations are
being carried out or the reporting of RVR values below or above the measuring
range of the equipment. The replacement of ICAO location indicators by more
self evident identification of location such as IATA indicators was suggested.
Although the importance of an easy identification of the origin of a message
was fully recognized, it was not felt possible to propose specific action since
this matter is normally dealt with by States through ICAO.

4.6.8 Ebcation of period-of-validity and time groups in TAF, METAR and SPECI

) The request expressed by Recommendation 7.3/4 of the ICAO Limited
EUM(RAC/COM) RAN meeting was submitted to the session. It was noted that the
interchanging of GGgg and CCCC in METAR and SPECI would imply that time groups
can no longer be omitted from reports included in a collective. In view of
the telecommunication implications and since the difficulties in automatic selection
seem, for the time being, concerned mainly with the routeing of TAF messages, the
Commission recommended that the suggested interchanging of groups be made in TAF ..
messages only. Recommendation 18 (CSM-V) was adopted. In view of the .urgency
attached to this.change by ICAQ the Commission suggested that this recommendation be
submitted to the President ‘of WMO, for approval on behalf of the Executive Committee
and implementation on 1 January 1971. ’

4.6.9 Code form for forecast upper wind and temperature at specific points

-The Commission was informed that there was an increasing requirement for the
exchange of area rorecasts (wind, temperature data) in coded form in regions where dis-
semination of such forecasts in pictorial form is not possible for the time being. The
development of an international code form for this purpose was felt to be desirable to
avoid divergent coding practices in different regions. The Commission concluded that,
rending the development of a general code form for grid-point values to meet the require-
mente of various categories of users, an international code form intended to meet the
immediate aeronautical requirements should be adopted. As apparently two methods are
at present in use to report positions and temperatures the Commission made provision for
regional option in the use of position and temperature groups. Recommendation 19
(cSM-V) was adopted.

4.7 Code form for reporting synoptic interpretation of cloud data obtained
by meteorological satellites

4.7.1 The Commission noted the requirement of several Members to exchange

the synoptic interpretation of the cloud pictures obtained by meteorological
satellites, especially in those areas from which no other information is available.
Also the Commission recognized the superior performance of the meteorological
satellites in detecting and tracking tropical cyclones. Accordingly, the Commission
concluded that a new code for reporting information derived from the cloud informa-
tion of meteorological satellites should be developed now, and that this code, for
flexibility purposes should comprise two separate parts as follows:

(a) Tropical Cyclone Part;
(b) Significant Feature Part.
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4.7.2 The Commission was aware of the rapidly increasing capabilities of
meteorological satellites to provide other detailed information, such as surface
temperatures, cloud top temperature, vertical temperature profile and humidity
measurement. As for the processed satellite data, the Commission considered that
they should be exchanged by means of FM 45.D and/or by means of the code form for the
exchange of grid-point values.

4.7.3 = The Commission noted that the working group on Data Needs and Codes had
included in its proposed code form information of the main synoptic features as

well as descriptions of corresponding cloud configurations and that, according to
Members' comments, more detailed description of cloud configuration was required.
The recent U.S.A. publication on Application of Meteorological Satellite Data in
Analysis and Forecasting (see paragraph 6.3) showed, however, that o report containing
a detailed description of the various cloud configurations which accompany one
synoptic feature would often become quite complicated and would lengthen the message
considerably. The Commission therefore decided that the new code form should
contain, in the sections for international exchange, only information of the main
synoptic features or cloud masses, whereas detailed cloud descriptions should be
reserved for regional exchange. The possibility was thus provided for the use, on a
regional basis, of Part B for the exchange of information of cloud configuration,
with or without an interpretation of the corresponding synoptic features.

4,7.4 When adopting Recommendation 20 (CSM-V) the Commission noted with
appreciation the information provided by some Members which enabled the development
of this new code form.

4,7.5 . The Commission felt that pictorial illustrations of the specifications
of the synoptic feature code stf would be very useful and that in this code table

reference should be made to relevant existing publications.

4.8 Code form for radar observations

4.8.1 The desirability of developing.an international code form for radar
observations was discussed. Special codes are already being used in a number of
countries to transmit radar observations on a national or multilateral basis. Note

was also taken by the Commission of paragraph 3.2.7 of the "Report of the ECAFE/WMO
Preparatory Mission on Typhoons" (May 1967) which states that there are at present

no arrangements for the exchange of radar observations between countries and that

this problem requires urgent consideration. Considering other significant uses for
radar data, the Commission felt that such information could be most useful to complement
other weather dota. The Commission concluded that a code form for radar observations
should be developed in two parts as follows:

Part A -~ Tropical Cyclone Part
Part B - Significant Feature Part.

Recommendation 21 (CSM-V) was adopted.
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4.9 Code form for the transmission of grid-point values

4.9.1 The Commission reviewed the principles which should be used as a basis
for the design of a code form for the transmission of grid-point values (GRID code).
It recognized that there are two requirements for processed data in digitol form.
The first involves further automated processing by the user, the second involves no
further processing. The Commission, when agreeing that a code form for computer-to-
computer exchange was urgently needed (see paragraph 6) noted that World Weather
Watch Planning Report No. 29 - Standards and Procedures for the Presentation of
Processed Data in Digital Form - was mainly concerned with this type of exchange.

On the other hand, it wos stressed that there was also an urgent need for a code
form to be decoded manually, to enable an exchange of processed data from one centre
to another without using facsimile. As a message in GRID code takes up much less
communication time than.an analogue facsimile transmission the use of GRID code would
help to lessen the load on telecommunication circuits considerably. The Commission
agreed, therefore, that the future GRID code should serve two purposes:

(a) For the exchange of processed data in digital form
from computer to computer;

(b) For thé transmission of such data to users which
either do not process these data any further or
process them manually.

4.9.2 In view of (b), the Commission concluded that the GRID code to be
developed, should be sufficiently general and not only accommodate the two types

of uses but also permit the derivation of simpler versions from it, for operational
use by non-computerized centres.

4.9.3 The Commission considered that the experimental code form, of which

a number of tests had been organized by the Working Group on Data Needs and Codes,
did in principle meet the requirements for a general form as mentioned above but
needed refinements. This code form which was originally proposed by the U.S.S.R.
had been revised, but the working group had not yet been able to finalize the
proposals. In view of the results of the last year, the Commission considered
that another test was probably needed before the code could be put into its definite
form. Further, the Commission considered it of importance that all processing and
receiving centres should be informed of this possibility of transmitting processed
data to Users without using facsimile. The code form as it stood now, should
therefore be circulated to all Members together with a coded bulletin and a chart

showing the grid used as an example. Comments, thus received from Members, should
_be useful in finalizing the proposed code form.

4.9.4 The Commission considered that it would be desirable if the group of
experts, which until very recently had participated in the tests, be invited to
assist in the final test which should take place as soon as possible. A meeting
of experts was considered necessary to finalize the proposals in a form ready
for submission to the Commission for adoption.
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4,9.5 In view of the urgency which was attached to the completion of this
work, the Commission agreed that the chairman of the Working Group on Codes
- should, in consultation with the president of CSM, invite as soon as possible a
small group of experts:

(a) To study and develop further the GRID code form as given in Annex V,
taking into account comments from interested Members and working groups;

(b) To arrange tests as necessary of the code form, and co-ordinate the
evaluation of the results;

(c) "~ To report to the chairman of the Working Group on Codes not later
than 1 April 1971, so that appropriate action can be initiated for the
early adoption of the GRID code form.

The Commission agreed these actions should be taken in time for implementation of
the code form, if possible, early in 1972.

4.9.6 The Commission was of the opinion that ICAO should be invited to

assist in the work of the group of experts so that maximum co-ordination is
achieved. Furthermore, the Commission noted that the code used at present by U.S.A.
was in packed decimal form and was not suitable for monual processing. However,

it considered that the group of experts should also examine the possibilities of
this type of transmission.

4,10 Code form for synoptic surface observations

4.10.1 The Commission gave very careful consideration to the proposals made
by the Working Group on Data Needs and Codes for a new code form for reports of
surface synoptic observations. It agreed with the principles used as guidelines
by the working group, which are given in Annex VI. It was clear, however, that
the principles could not all be applied simultaneously in the development of a
particular code form. For example, the provision of more detailed information and
the removal of artificialities and sources of ambiguity are not always compatible
with the principle that messages should be as concise as possible. It is a question
therefore, of weighing the advantages and benefits of any form developed, as com-
pored with the existing corresponding code form, against the extra cost and communica-
tions system loading that might result from any increase in the length of the
messages. For this reason the Commission agreed that new SYNOP and SHIP code forms
should be adopted in principle, only for implemenhtation after Members had had an
opportunity to test and evaluate them over a period of at least two years, but not
later than 1 January 1975.

4.10.2 It wos agreed that there would be considerable advantages in adopting

one basic code form for all surface synoptic observations from manned land stations,
ships and automatic stations. The code form proposed is considered to be sufficient-
ly flexible to serve.a great variety of purposes: by using groups beginning with
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indicator figures, actual messages will consist of only those groups which a
particular station is aquipped or required to report. Furthermore, when certain
meteorological conditions exist the group or groups in which the relevant information
would otherwise be reported may be omitted. The fact of, and reason for, an

omission is given by an indicator code figure in a mandatory group. The elements
(and groups) that may be omitted in certain meteorological conditions are: wind when
it is calm; present and past weather when, in the present case ww is coded as 00, O1,
02 or 03 and when simultaneously W is coded as O, 1 or 2; rainfall in the six hours
preceding the observation time when there has been none; type of clouds when there
are no clouds. .

4.10.3 Using this prihéiple, messages in the new code form will be easy to .
decode and plot, will contain more detailed information but no ambiguities or arti-
ficialities, and yet, they will be, on a great mamy occasions, shorter than
corresponding messages in FM 11.D. Tests carried out in the U.S.S.R. showed that
the above criteria, applied to about 11,000 SYNOP reports and 1000 SHIP reports,
enabled:

- The wind group to be omitted from about 20 per cent of the reports
(land stotions only; seldom ships);

- The weather group to be omitted from more than 65 per cent of the
reports (land and ship stations both);

- The rainfall group to be omitted from more than 90 per cent of the
reports (land and ship stations both);

- The cloud group to be omitted from more than 30 per cent of the
reports (land stations only; seldom ships).

While similar tests in other parts of the world will not necessarily give the same
results there can be little doubt that adoption of the procedure will, to a large
extent, offset the effects of the increased length of the complete code form.
During the proposed tests of the new code form the effects of the procedure should
be further studied.

4.10.4 There was some support for the view that an alternative group in the

form 9TTTdTcl should be included in the code form for testing purposes. The

Commission felt, however, that this would not be necessary since the new code form

will be tested against the present one which already contains the codes TT and Tde.

4,10.5 With regard to the proposed tests the Commission agreed that the general
aims of the tests should be as given in Part D of Annex XX.

4.10.6 The Commission adopted Recommendation 22 (CSM-V).
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4.10.7 Code form for the exchange of synoptic_surface observations originafiqg

4,10.7.1 The Commission noted that the Working Group on Data Needs and Codes

had considered the need for o code form suitable for reporting observations made

by automatic weather stations, and that the president of CIMO had submitted to the
session a document setting out the principles which CIMO believed should be followed
when developing such a code form. The SYNOP and SHIP code forms recommended for

" general. introduction in 1975 (see Recommendation 22 (CSM-V)) were considered by the
Commission to be consistent with the principles expressed by the president of CIMO,
and to be suitable for reports from automatic weather stations as well as manned
stations.

4.10.7.2 It was agreed that there was a need for the introduction of a code form
suitable for the exchange of observations from automatic weather stations at the
earliest possible date. The Commission therefore concluded that section 1 of the

new code forms given in Annex XX (Parts A and B) should be used for this purpose as from.
1 January 1972 and adopted Recommendation 23 (CSM-V). Any changes which may be

made in the code forms concerned will be applied to the code form for the exchange

of observations originating from automatic weather stations.

4.11 Revision of Notes in Chapter I of Volume B

4.11.1 The Commission reviewed the progress made by the Working Group on Data
Needs and Codes in the revision of Notes in Chapter 1 of Volume B. It agreed with

the conclusions of the working group that the Notes in Chapter I of Volume B should

be rewritten in the form of STANDARD Practices and Procedures of the Technical Regula-
tions and Notes. Upon applying these principles it became apparent to the Commission
that the notes under the code forms could not be converted to Technical Regulation
form without converting at the same time the notes under the specifications of sym-
bolic letters in Section I-A-3. As another consequence, the Commission decided that
the Introduction to Chapter 1, Part A of Volume B, should be expanded to include
explanatory material common to all code forms. '

4,11.2 It was noted that in a number of cases a note, or portion of a note,
contains specific coding instructions regarding o parameter, or instructions to the
observer for determining the data to be reported. Those instructions are not
directly related to the coding of a group, or groups, of the code form. The
Commission agreed, therefore, that those instructions dealing exclusively with a
parameter should be deleted from Section I-A-l and included in Section I-A-3 under
~ the Specifications for the Symbolic letter(s), as appropriate. As Sections I-A-1
and I-A-3 have the same status, the Commission decided that they should be revised
in the same manner as the Regulations.

4.11.3 A numbering system was devised for the Regulations of the code forms
which consists of the FM number of the code form, the serial number of the
Regulation and for informational purposes the indicator for the session of CSM at
which the Regulation was proposed for adoption, or modification of substance, plus
the year of implementation, the two latter items being enclosed in brackets.
During development of the numbering system, the present practice of indicating
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successive sessions of CSM by means of letters (i.e. A, B, C, D, etc.) in Volume B
was examined. Considering that different alphabets are used in the world the
Commission agreed that the continued use of letters for this purpose would cause
difficulties in time. Therefore, the Commission decided that the Roman numerals
now used to identify sessions of CSM should replace the letters ard that appropriate
changes should be made when revising the text of Volume B.

4.11.4 When adopting the principles and guidelines for the revision of the Notes
by its Recommendation 24 (CSM-V), the Commission also agreed that the formats of'
the new notes as given in Annex VII should be followed to the maximum extent possible.
Further, the Commission agreed that the drafting of the actual text should be under-
taken by use of a consultant, if necessary. In this connexion it noted that the
system of symbolic code letters also needed some revision. The Commission therefore
requested the Secretary-General to arrange for the preparation of a list of suitable
symbolic code letters. Furthermore, it stressed that any change of symbolic letters
should be co-ordinated with a major change of code forms and codes.

4.11.5 The Commission considered under this item also a question raised at
Fourth Congress, whether notes in Volume D regarding the composition of a weather
bulletin for shipping should also appear in Volume B. It agreed with the conclusion
reached by the Working Group on Data Needs and Codes, that a reference in the
Introduction of Chapter 1 of Part B to these notes in Volume D would be appropriate
and sufficient. Recommendation 25 (CSM-V) was adopted. '

4,12 Establishment of the Working Group on Codes

4.12.1 The Commission noted that a number of code questions needed further study
after its fifth session. Further, it considered that there will remain a need for
revising details of coding procedures in general, both as the result of changing
requirements and of experience gaoined with existing coding practices. The need for

the development of new code forms may also become apparent in the coming years. In
view of this, the Commission concluded that there was a clear need for the re-establish-
ment of a Working Group on Codes.

4,12.2 When reviewing the relation which this new working group would have with
the programme of World Weather Watch, in particular os regards the evaluation of data
needs, the Commission noted the distinction made by the Executive Committee in its
Resolution 5 (EC-XXI) between the four programmes of WMO. It recognized that data
requirements of GDPS would most directly aoffect basic meteorological code forms such
as TEMP, PILOT and Section 1 of the new SYNOP, but that most of the other existing
international code forms are used in connexion with the application of meteorological
knowledge to various human activities. The Commission felt that requirements
originating from the various specialized fields in the latter area should be passed
directly to the Working Group on Codes and that experts of these various specialized
fields should assist in developing coding procedures which are of particular interest
to their work.
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4,12.3 The Commission therefore decided that the new Working Group on Codes should
be composed of representatives from each xegional association, experts nominated by
the presidents of the Technical Commissions concerned and other experts nominated by
any Member wishing to participate actively in the work of the group. The Commission
considered that it would be most appropriate if the regional representative were at
the same time chairman of the regional working group on codes, if any such group had
been established by the Region. With regard to the second category of experts, the
Commission wished to stipulate that the idea was not in the first place to have a
representative of a technical commission on the group, but to acquire the necessary
expertise in a given field whenever a substantial code problem in that field had to
be solved. It would therefore be conceivable that the president of a technical
commission nominated different experts, at different occasions, to assist in specific
coding problems. As some code questions have a direct bearing on problems related to
the Global Observing System, Telecommunications ond the Global Data Processing Systenm,
the Commission agreed that arrangements should be made for the presence of the chair-
men of the CSM working groups concerned at sessionsof the Working Group on Codes, when
necessary. It also agreed that codes used for transmission of data in the Integrated
Global Ocean Station System (IGOSS) should continue to be developed by the CSM work-
ing group with suitable representation of the Intergovernmental Oceanographic Com-
mission.

4,12,.4 The Commission noted the system followed by the previous Working Group

on Data Needs and Codes, by which specific code problems had been worked out initially
by small groups of experts selected from amongst the members of the group. It con-
sidered that such a system was appropriate in particuler with regard to codes which
are covering a gradually extending field of application of meteorology. The Commis-
sion aogreed, therefore, that such a working system would have merits also in the
future. However, it was noted that problems which involve a considerable amount of
study on o particular subject could be solved more efficiently and more quickly if

a consultant or expert could be entrusted with the detailed study before reporting

to the working group. In cases where financial obligations ore involved in following
the above procedure, prior approval of the president of CSM and the Secretary-General
should be obtained. The Commission, in adopting Resolution 2 (CSM-V), decided that
the considerations mentioned in this paragraph should be passed as guide-lines to

the chairman of the future Working Group on Codes.

4.12.5 The Commission considered that, in view of the contemplated tests of the

new SYNOP code form, a session of the Working Group on Codes might be necessary
before 1973.

5. _ GLOBAL OBSERVING SYSTEM - CO-ORDINATION OF MATTERS RELATING TO THE GOS
(Agenda item 5)

5.1 Review of the implementation of the GOS

The Commission examined with interest a summary provided by the Secretariat
of the most important aspects of the implementation of the GOS. The Commission
observed with satisfaction that substantial progress has been made in meeting the

~ requirements of the regional basic networks. There was general agreement that the
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major problem area continues to be the attainment of a satisfactory upper-air observa-
tional network, particularly in the tropics and in the southern hemisphere. The Com-
mission expressed the hope that this problem might be partially solved by the increas-
ing amount of information becoming available from meteorological satellites and by
the installation of additional APT stations in appropriate areas.

5.2 Observations from meteorological satellites

5.2.1 The Commission listened with great interest to scientific discussions
presented by representatives of the U.5.5.R. and the U.S.A. on the use of information
obtained from meteorological satellites. These discussions, clearly brought out the
wealth of observational data that can be obtained either directly or indirectly from
satellite observations. In this regard the Commission noted with interest the state-
ment by the representative of ICAO that international civil aviation has benefited
very greatly from the information obtained from meteorological satellites.

5.2.2 The Commission noted that a comprehensive analysis of satellite capa-
bilities for the coming years is contoined in WWW Planning Report No. 30, "Scope of
the 1972-1975 Plan with particular reference to the Meteorological Satellite Sub-
System". It agreed that two highly significant and promising developments which hold
great promise for augmenting the GOS are the successful launching of experimental
satellites by the U.S.A. and U.5.S5.R. which are respectively capable of providing
vertical temperature profiles from infra-red spectrometers measuring radiation ad-
mitted from the CO2 bands of the atmosphere and for obtaining sea-surface temperature
and humidity data by micro-wave equipment.

5.2.3 Operational uses of satellite-derived information

The Commission was pleased to observe that much sotellite-derived informa-
tion is being used operationally by Meteorological Services of Members launching satel-
lites. Some examples of the products and operational uses of such information are:
(i) the integration of vertical temperature and height sounding information into daily
WMC analysis and forecasts; (ii) the routine application of satellite information for
synoptic estimation and specification of meteorological parameters such as intensity
and state of development of both tropical and extra tropical cyclones, wind direction
and velocity and the vertical motions in the atmosphere, the estimation of atmospheric
stratification according to internal cloud systems, and the evaluation of the relative
humidity and probability of precipitation according to cloud dota. The Commission
also noted with satisfaction that the number of APT receiving stations has increased
significantly since its last session, thus enabling many countries to benefit directly
from developments in space technology.

5.2.4 Availability of sotellite-derived data for general distribution

The Commission was particularly gratified to learn that both the U.S.A.
and the U.S.S.R. are not only incorporating observational data from meteorological
satellites in the analyses and prognoses of their WMCs, but that they are now making,
or are preparing to make, bulletins or products containing summaries of meteorological
parameters converted from satellite-sensed data available on the GTS as far as pos-
sible. The Commission requested the Secretary-General, in co-ordination with the
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satellite launching Members and appropriate working groups of the Commission to
prepare information and plans for distribution to all Members concerning the arrange-~
ments for dissemination of satellite~-derived meteorological paraometers over the GTS.

5.2.5 Role of meteorological satellite observations in the future of GOS

5.2,5.1 In considering the role that observations from meteorological satellites,
and in particular vertical satellite sounding information, will play in the GOS of
the 1970s, the Commission agreed that much of the observational capability of
satellites was still experimental in nature and that it was too early to draw firm
conclusions. It was also agreed that, before present experimental satellite observa-
tional systems become fully operational, an overall system study should be made on
the role of satellite soundings and other satellite-derived information in the GOS
with priority given to dareas where conventional data are sparse. The Commission
expected the Working Group on the Global Observing System to take part in this

study. The Commission was in general agreement that, in view of the experimental J
nature of many meteorological satellite data and the fact that much of this informa-
tion seemed destined during the next WWW planning period 1972-1975 to augment rather
than supplant that obtained from the earth-based observing system of the GOS, Members
should continve their efforts to fully implement the GOS under the guidelines of the
WWW and the regional basic network requirements. Reference was also made to the
decision recorded under paragraph 6.3.2.2 which provided for the appointment of a
Rapporteur on Synoptic Meteorology in the Tropics.

5.2,5,2 Nevertheless, during further consideration of the uses of satellite-
derived vertical soundings, the Commission took particular note of studies requested
from WMO by ICAO (Recommendations 1 and 7, Sixth ICAO Conference on NAOS, March 1968),
concerning "the most economical and efficient means by which meteorological data,
indispensible to civil aviation over the North Atlantic, could be obtained by

30 June 1973". The Commission observed that such studies should be completed before

a decision is made to reduce or curtail the meteorological portion of the NAOS scheme.

5.2.6 Synoptic use of meteorological satellite data

5.2.6.1 The Commission based its consideration of this subject on the report of
the chairman of the Working Group on the use of Satellite Data, various documents
presented to the session, WWW Planning Report No. 30, "Scope of the 1972-1975 Plan
with Particular Reference to the Meteorological Satellite Sub-System" and information
presented orally to the session. The Commission noted that since CSM-IV, many impor~
_tant advances have occurred in the acquisition and use of satellite dota as discussed
in paragraphs 5.2.1 through 5.2.3. The Commission agreed that synoptic meteorologists
had also greatly goined by having meteorological satellite data available ond ex-
pressed its gratitude to those Members providing such information.

5.2,6.2 As more types of satellite information become available, the need

for an up-to-date guide for the use of such information to ensure proper and maximum
utilization is readily apparent. At the present time, Technical Note No. 75 is being
- used for this purpose. However, this Technical Note is rapidly becoming out of date
and should be replaced. The Commission therefore invited the Secretary-General to
arrange, as a matter of urgency, for two or three experts to come together and pre-
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pare an updated publication for distribution in loose-leaf form at the earliest

possible time. Arrangements should then be made for keeping the publication current;
such arrangements must include provisions whereby all countries operating meteorological
satellites will have a direct and continuing input into the publication in order to
ensure that it is representative and complete.

5.2.6.3 Finally, a recommendation by the chairman (Mr. V.J. Oliver, U.S.A.) that
his working group not be re-established was considered. The Commission thanked the
choirman for the fine work of his group during the preceding four years while agree-
ing with his recommendation since the primary functions that had been performed
could now be undertaken by the newly-established Working Group on the GOS.

5.3 Network density

5.3.1 The Commission reviewed with considerable interest the report prepared by
Dr. M.A. Aldka, the Rapporteur on Network Density Criteria. The Commission observed
that this report in conjunction with WWW Planning Report No. 21, "Design of Optimum
Networks for Aerological Observing Stations", represented an excellent summary of all
that had been accomplished in this field since CSM-IV. The Commission then expressed
its gratitude for the fine work that Dr. Aloka had done in preparing the report.

5.3.2 In considering conclusions that could be drawn from the reports mentioned
above, as well as future studies that might be needed, the Commission was aware of
the objectives of the Global Atmospheric Research Programme (GARP) in this respect
and of the mony studies and modelling experiments planned under the auspices of GARP
to determine optimum network criteria for various purposes. The Commission con-
sequently believed that no attempt should be made to initiate further studies on
network density requirements until the results of GARP are available. The statements
of GARP requirements contained in GARP Publication Series MNo. 3, as amended in
GARP Planning Conference Document No. 6 concerning the data density requirements for
basic large and planetary scale analyses was noted by the Commission. In this
connexion the Commission expressed its hopes that these goals might be achieved
through satellite data acquisition systems, The Commission also agreed that, in
light of the potential GARP results, no changes in current observational network
criteria should be made for the present. It was felt that the newly established
Working Group on the Global Data Processing System should monitor the results of
studies and experiments concerning network density and that the Working Group on the
Global Observing System should make recommendations concerning the optimum use of
various observational techniques in order to achieve densities recommended for the
GOS.

5.4 Frequency of upper-air observations

5.4.1 The Commission held extended discussion on the desirable frequency of
upper-oir observations, both radiosonde and radiowind. The discussions were parti-
cularly concerned with establishing clear guidelines for the priority, with respect
to synoptic time, for taking upper-air observations when the complete programme
recommended by the Technical Regulations and regional associations could not be
achieved. During these discussions it was observed that paragraph 4.3.1.2 of the
Technical Regulations needed a slight revision in order to clarify its meaning.

The recommended revision is described under agenda item 1l.
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5.4,2 The Commission then noted there was a lack of uniformity in the instruc~
tions of regional associations as to which standard synoptic time has preference.
when only one upper-air observation per day is made. Considerable and lively
discussion then ensued over the merits of observations at either 0000 or 1200 GMT.
The Commission reached general agreement that when only one upper-oir observation is
made,. choice of preferred time between 0000 and 1200 GMT should be left for

the decision of regional associations. When there are no compelling regional reasons
to the contrary, the 0000 GMT observation should be given preference. Recommenda-
tion -26 (CSM-V) was adopted. : '

5.5 Heights to be reached by radiosonde and radiowind

The Commission observed that some studies of the variability of winds and
temperatures above 50 mb might suggest that a less dense network of upper-air obser-
vations is required to reach above that level, i.e. to the presently recommended
height of 10 mb (Resolution 33 (EC-XVIII)). Furthermore, several Members indicated
that they were planning to have only selected stations in their national networks
operate so as to achieve 10 mb ascents. However, the Commission was in general agree-
ment that no recommendations should be made for changes in this requirement until the
full operational impact of satellite vertical soundings is determined. The Commission
therefore asked that the Secretary-General collect information from Members as to
which of their stations were planned to regularly achieve 10.mb heights and to pro-
vide this information to the Working Groups on the Global Observing System and the
Global Data-Processing System to further their co-ordination and monitoring of net-
work density requirements. In this regerd, it was pointed out that any investiga-
tions into desirable upper-air observational height requirements should be co-
ordinated with the CAS.

5.6 Buoys and platforms at sea

In discussing the development and use of buoys and platforms at sea, the

Commission noted with interest the information contained in WWW Planning Report No. 31,
"Development of the WWW Oceanic Observing Sub-System for 1972-1975". It was agreed

. that this report contains an excellent summary of the current plans of Members in
this regard. The Commission also noted with appreciation that close co-ordination
with the plans of IOC/IGOSS is being accomplished through the EC Panel of Experts
on Meteorological Aspects of Ocean Affairs. The Commission then decided as a matter
of principle that whenever observations of interest to meteorologists are made over
oceans, such observations should be disseminated over the GTS.

5.7 Aircraoft reports for synoptic purposes

The Commission was informed that the results of using the CODAR format
for the transmission of aircraft reports selected for hemispheric exchange (see
Recommendations 21 (CSM-IV) and 27 (CSM-IV)) have not been entirely satisfactory.
In the light of the increasing capabilities of meteorological centres to process
oircraft reports in any standard format, and the need for simplicity ond widespread
use of selected aircraft reports, the Commission agreed that Members should be per-
mitted the choice of exchanging aircraft reports in either the CODAR code (FM 41.D)
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or the AIREP format. The Commission further agreed that a single standard version
of the AIREP format should be used for the global exchange of selected aircraft
reports for basic meteorological data. Further discussion of this matter is con-
tained under agenda items 4 and 7.

5.8 Automatic weather stations on land

5.8.1" The Commission reviewed developments since its last session in the field
of automatic weather stations on land, and noted in particular that the Executive
Committee had adopted Resolution 11 (EC-XX) which invited Members "to take full
advantage of automatic weather station techniques in their efforts to implement the
World Weather Watch". The Commission also noted that CIMO had established a working
group to study such stations as operational systems.

5.8.2 The Commission was informed of some data acquisition problems which are
becoming evident as automation of surface observations develops. It was observed
that while the number of parameters observed and their accuracy may be limited,

these observations may be very useful in data-sparse areas. The Commission felt that
since automation will probably play an increasingly laorge role in meteorological ob-
servations, it is important that extra ond better sensors be developed. The Com-
mission agreed that automatic surface observing stations are most urgently needed

in data sparse areos.

5.8.3 The decisions taken concerning provision for the inclusion of data from
automatic weather stations in the synoptic code are described under agenda item 4.

In this connexion the Commission requested the Secretary-General to take the necessary
action to aid Members who operote automatic weather stations for national uses in
sparse dota areas to make thesedata available for international exchange.

5.9 " Ground-based observations of turbulence

The Commission was informed by the representative of ICAO that reports of
turbulence are of particular importance to aviation, as reflected in Recommenda= :
.tion 8.1/1 (Sixth ANC/Ext. 1969 session of CAeM) which asks WMO to encourage Members to

make further studies of ground-based methods of detecting clear ocir and convective
turbulence and the feasibility of introducing new systems for routine use. The Com-
mission noted that the newly established Working Group on the Global Observing System
(see paragraph 5.11) would be the logical place where this problem should be considered
and asked the chairman of the working group to place this subject on the agenda for

the first session of the working group.

5.10 Updating of Volume A of WMO Publication No. 9.TP.4

The Commission reviewed the present supplement service for Volume A of
WMO Publication No. 9.TP.4 and noted that the volume is prepared by computer and
that printing is done by offset methods in the WMO Secretariat. The Commission
agreed that, in the light of widespread approval of Members, a half-yearly updating
of the volume in the form of a complete Volume A, supplemented by advance notifica-
tion of important changes (METNO messages), would be desirable. It was pointed out
that a list of all stations for which changes had intervened between two consecutive
updatings would be supplied. Recommendation 27 (CSM-V) was adopted.
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5.11 Establishment of the Working Group on the Global Observing System

5.11.1 The Commission considered the suggestion of the president that a
Working Group on the Global Observing System might be established in order to help
discharge the duties given to the Commission by Fifth Congress in regard to the GOS.
The Commission expressed its appreciation for the considerable work that had been
accomplished in relation to the GOS since its last session by other technical
commissions, particularly CIMO and CMM, by the Secretariat and by verious informal
planning meetings. However, it was observed that there were no arrangements within
the Commission to review and co-ordinate matters relating to the 60S. The Commission
was in general agreement that, in order to properly meet its responsibilities in
this area as requested by Fifth Congress, a Working Group on the GOS was required.
Considering the special interests of the Commission for Maritime Meteorology in
networks over the ocean and the observational interests of the Commission for
Instruments and Methods of Observation, it was agreed that representatives from
these Commissions should be members of the working group.

5.11.2 The Commission therefore decided to establish a Working Group on the
Global Observing System which should be composed of representatives from each
regional association, a representative from the Commission for Instruments and

Methods of Observation, a representative from the Commission for Maritime Meteorology,
experts nominated by Members operating or planning to operate significant parts

of the Global Observing System and experts nominated by other Members wishing to
participate actively in the work of the group. Resolution 3 (CSM-V) was adopted.

5.11.3 The Commission took into account that it had decided not to re-establish
the Working Group on Satellite Data (see paragraph 5.2.6.3) with the understanding
that the primary functions of that group would now be undertaken by the Working Group
on the Global Observing System. Although the Commission felt that the terms of
reference of the Working Group on the Global Observing System were broad enough to
include studies of satellite data, it did stress the need for the Working Group to
give proper attention to this very important field of endeavour.

5.11.4 The Commission noted that the Working Group on the Global Observing
System will frequently consider matters of interest to the Working Groups on the
Global Telecommunication System,on Codes, and on the Global Data-Processing System
which implies the attendance of the chairmen of these groups at sessions of the
Working Group on the Global Observing System. However, taking into account the cost
in time and money of working groups sessions and the heavy workload of working group
chairmen, the Commission consequently agreed that arrangments should be made for

the presence of the chairmen of these working groups at sessions of the Working
Group on the Global Observing System only when necessary.

5.12 Consideration of draft WWW Plan 1972-1975

5.12.1 . The Commission had an opportunity to look at the draft WWW Plan for
the period 1972-1975 as presented by the Secretary-General in a document to
EC-XXTI.
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5.12,2 It was mentioned that the draft WWW plan has the appearance of being
regulatory in nature in many instances. It was felt that both the substance and the
presentation of the plan should be less categorical. It was also felt that the

plan should attach more emphasis on the necessity for co-ordination between the
various parts of the WWW. Finally, the Commission suggested that o very careful
comparison of the presentation of the plan, in all four official languages, should
be corried out.

5.12.3 During the session, the Commission devoted considerable time to
discussing the GOS, GDPS and GTS and formulated appropriate recommendations and
conclusions. It was felt that these recommendations and conclusions should be
taken into account when formulating the WWW plan for the period 1972-1975.

5.12.4 As regards the participation of CSM in the development of the WWW,
attention was drawn to the fact that the Commission set up working groups dealing
with GOS, GDPS and GTS which will undoubtedly contribute to the further development

of the WWW plan and also ensure appropriate co-ordination of the implementation
of the WWW.

6. GLOBAL DATA.PROCESSING SYSTEM (Agenda item 6)

6.1 Co-ordination of requirements expressed by technical commissions

{Agenda_item 6.1)

6.1.1 The Commission noted the requirements for output products of world and
regional meteorological centres stated by the technical commissions, in particular
CAeM, CHy, CMM, CAgM and CCl. These requirements were included in the list of
possible output products of WMCs and RMCs (see paragraph 6.2.2 below).

6.1.2 The ICAO observer presented the requirements from an ICAO viewpoint. He
emphasized the already important use being made of satellite photographs in flight
planning and documentation and pointed out the new use of digital data by air
traffic services ond the importance of meteorological support as envisaged by the WWW
programme. Mr. N.A. Lieurance, president of the Commission for Aeronautical Meteoro-
' logy, who attended the session, then discussed the aeronautical meteorological require-
ments. The president of CAeM pointed out that the requirements of aeronautical
meteorology are essentially the same as the requirements for synoptic purposes as
related to the WMC products. However, it is foreseen that the RMCs will be required
to produce some specialized products for aeronautical operation. Mr. Lieurance also
indicated that there probably will be a requirement for the WMCs to produce digital
data that can be used directly for computer flight planning on a global basis.
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6.1.3 The Commission considered that the technical commissions concerned should
review per;odically their requirements for the output products of WMCs and RMCs needed
for the various applications such as agriculture, industry, water resources development,
etc. In stating the requirements, technical commissions should give details concerh-
ing the elements and parameters to be calculated on the bosis of past and current
weather data, as well as on the desired form of presentation of the products.

6.2 Rationalization of the type of output products of the GDPS OAgendc item 6.2)
6.2.1 State of implementation of the output product programmes of the WW

data-processing centres

The Commission examined the information on the present and planned output
products of WMCs which was presented to it in the form of extracts from a WMO publica-
tion under preporation entitled "World Weather Watch - Third Stotus Report on Imple-
mentation”. The Commission noted with satisfaction the progress made in the implemen-
tation of the output products. With respect to the form of presentation of the infor-
mation on the output product programme in the above-mentioned publication (see Annexes
I and III to Part II - GDPS of the Third Status Report), the Commission commented that
it would be useful to include a note explaining that the absence of an entry for a
given output product in the tables does not imply that there exists an unfulfilled
requirement for thot product. This comment was noted by the Secretariat.

6.2.2 General list of output products of WMCs and RMCs

The WWW plan for the implementation period 1968-1971 contains a general

list of output products of WMCs. The plan also includes a more detailed list of

RMC products, “as a basis for the further planning of the products to be issuved

by individual RMCs in the light of the requirements of the recipient Members"

(see Attachments I and V to Appendix II to the WWW plan). On the basis of these

indicotions of the plan ond toking into account the requirements stated by the

recipient Members and by the technical commissions, the Commission drew up an

overall list of WMC and RMC products, with a view to giving general guidance

to those concerned with the establishment of output product programmes of WMCs and
.RMCs. It was accepted that this must be a most detailed and comprehensive list

and recognized that, on the one hand, many of these products may not be needed by

countries whereas, on the other hand, some of the centres may not have the capa-

bility to produce a number of them. It was also recognized that the Global

Telecommunication System may not be capable of accommodating all the stated require-

ments within the time available. Therefore a co-ordinated programme should be

established between the data processing centres and the users of the output products

in those cases where the capability of the GTS and/or the capability of the data

processing centres do not allow the preparation ond/br the transmission of all the

products requested. Recommendations 28 and 29 (CSM-V) were adopted..
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6.2.3 Format and_presentation of processed information_ for_ exchange between
centres .
6.2.3.1 The Commission considered that the two principal forms of presentation

of processed information which ore likely to be used in the years to come are
pictorial (facsimile) and alpha-numerical (mainly grid-point values).

6.2.3.2 In connexion with the pictorial presentation of processed information
through facsimile, the Commission considered that the present WMO standards for

the projections and scales of charts and for the facsimile transmissions were, on
the whole, satisfactory. In view of the particular suitability of the scale

1:60 million for maps covering the world or a hemisphere, the Commission recommended
that this scale be Included in the standards listed in present paragraph 7.2.1.2

of the Technical Regulations (see Recommendation 42 (CSM-V)).

6.2.3.3 As regards the exchange of processed information in grid-point form, the
Commission recognized that the use of this method would undoubtedly result in a
significant reduction of the transmission time, and that this form of exchange
is particularly svitable for computer-equipped centres. On the other hand, it was
also unanimously recognized that manual methods of preparation of processed informa-
tion would continue to be widely used in all parts of the world. It was therefore
essentiol that the code form to be used for the exchange of grid-point values be
equally switable for both machine ond manual processing. The decisions of the
Commission on the details of the grid-point code are recorded under agenda item 4.
6.2.4 Checking of observational data

An important operation which may be regarded as an initial phase of
data-processing is the checking of observational data from the meteorological
point of view before they are used in the synoptic operational work. This subject
was considered at the Informal Planning Meeting on Collection, Storage and
Retrieval of Meteorological Data (Geneva, April 1970), which drew up suggested
standard message formats and procedures for use in the correction of suspect
values in telecommunication messages. The Commission examined the relevant sugges-
tions of the informal planning meeting but came to the conclusion that the suggested
method for such checking and correction of observational data was not workable
on the present dato- processing and telecommunication system because the transmission
of query messages would upset the transmission schedules. The Commission emphasized,
however, that every effort should be made at the national level to ensure that
observational data are subjected to checking as near to the data source as possible,
prior to their inclusion in the telecommunication system.

6.2.5 Statement of requirements of individual NMCs for obsérvational data énd

6.2.5.1 The Commission agreed that for the efficient operation of the GDPS, the
requirements of the various centres for both observational dota and processed
information have to be oscertained periodically so thot appropriate arrangements
may be made from time to time for meeting the actual requirements.
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6.2.5.2 The Commission noted the information provided by the Secretariat on the
manner in which relevant inquiries were conducted, and concluded that the procedure

followed by the Secretariat in ascertaining requirements should continue to be
followed.

6.2.6 Priorities of types of message to be transmitted on the Main Trunk Circuit
The Committee considered the required level of priorities of types of

messages to be transmitted on the Main Trunk Circuit. It felt that the complexity

of this problem was too great to be considered without considerable background

information and preparation. In lieu thereof, however, it noted that this question

would be a task of the newly established working groups on GDPS and GOS.

6.2.7 Priorities for the inclusion of products on the Main Trunk Circuit

The Commission recognized that until such a time as the Global Tele-
communication System is capable of transmitting all the processed information
required, there is a need for establishing some general principles on the basis
of which priority is given to certain types of products for inclusion on the
Main Trunk Circuit and its branches. The Commission agreed on the following pro-
visional classes of priorities, on the understanding that in the establishment of
the transmission schedules, due account is taken also of the specific requirements
stated by countries.

PRIORITY I : Selected products in support of AFCs requiring
inter-regional exchanges and selected WMC products.
The selection of those products in support of AFCs
should be made on the basis that no other reliable
channel of communication is available for their
transmission. :

PRIORITY II : Other WMC products.

PRIORITY III : Remaining products.

The Commission agreed, however, that it is desirable to establish a
more detailed list of priorities. Accordingly, it entrusted the Working Group on
the GDPS to deal with this matter (see paragraph 6.2.9 and Resolution 5 (CSM-V)).

6.2.8 Need_for_the_exchange of data obtained from satellites

The Commission noted that with the development of satellite observing
techniques the amount of data obtained from satellites is constantly increasing
and that there is also an increasing demand for the global exchange of these data
in both pictorial form (cloud pictures) and coded form (surface temperature,
radiation, upper-air temperature and perhaps humidity data). In the absence
of sufficient information on the future availability of and requirements for such
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data, the Commission was not in a position to determine the amount of dato and

the frequency with which it would be necessary to exchange these data on a regular
basis, but it envisaged that in the next few years a considerable amount of coded
data would be required to be transmitted. o '

6.2.9 Establishment of_ the Working Group_on the Global Data-Processing Sysiem
6.2.9.1 The Commission noted that much work has been done on planning the various
activities of the WMCs, RMCs and NMCs, but that no arrangements existed within the
Commission for -ordinating matters reléting to the GDPS so that WMCs, RMCs énd
NMCs could arrange their activities to acﬁieve maximum efficiency. The Commission
was aware of many questions that have arisen regarding such matters as the output
products of WMCs and RMCs, the need for priorities for the transmission of these
products over the GTS and technical problems concerning preparation and format of

such products.

6.2.9.2 The Commission therefore decided to establish a Working Group on the Global
Data-Processing System which should be composed of representatives from each Regional
Association, experts nominated by Members responsible for the operation of WMCs and
RMCs and other experts nominated by any Members of the Organization wishing to
participate actively in the work of the group. Resolution 5 (CSM-V) was accord-
ingly adopted.

6.2.9.3 The Commission observed that a WMC is located in each of three Regional
Associations. In the interests of economy and of keeping the Working Group as
compact and efficient as possible, the Commission therefore suggested that each of
these Regional Associations consider designating the expert nominated by the Member
responsible for the operation of the WMC located in its Begion as the Regional

Association representative also.

6.2.9.4 The Commission noted that the terms of reference of the Working Group
on the Global Data~Processing System will frequently require it to comsider
matters of interest to the Working Groups on the Global Telecommunication System,
on Codes, and on the Global Observing System which implies the attendance of

the chairmen of these groups at sessions of the Working Group on the Global
Data~Processing System. However, taking into account the cost in time and

money of working group sessions and the heavy work-load of working group
chairmen, the Commission consequently agreed that arrangements should be made
for the presence of the chairmen of these working groups at sessions of the
Working Group on the Global Data-Processing System only when necessary.
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6.2.10 Consideration of draft WWW plan for 1972-1975

For the views of the Commission on this item, see paragraph 5,12,

6.3 Pructical aspects of analysis and forecasting problems (includigg numeri-
' cal weather prediction and tropical forecasting) (Agenda item 6.3)

6.3.1 Numerical weather prediction

6.3.1.1 The Commission expressed its appreciation for the general information that

was made available by the chairman of the Joint CAS/CSM Working Group on Numerical’
Weather Prediction (Dr. D&8s of Sweden) as well as others on the consequential and
noteworthy achievements and related problems regarding numerical weather prediction.
It wos agreed that this is a field that requires continuous monitoring and possible
action in view of (a) and (b) of the terms of reference of the Commission (see WMO
General Regulations, Annex II).

6.3.1.2 The Commission then considered in more detail the report of the chairman
of the Joint CAS/CSM Working Group on Numerical Weather Prediction while also
keeping in mind the need to determine the optimum procedure for keeping abreast and
reacting to developments in this field. It noted that the choirman.of the working.
group invited the Commission to consider the need for a Symposium en Numerical
Weather Prediction. The Commission then recalled that when discussing a similar
problem under another agenda item, it had decided that the eptimum procedure for
keeping Members informed would be through a symposium considering both numerical
weather prediction and long-range weather forecasting. It therefore agreed that
the Secretary-General should make arrangements for such o sympesium.. It further
felt that the symposium should be held before the end of 1972 and that the Secretary-
General should examine the possibility of publishing, as soon as possible, the
papers presented at the symposium of interest to CSM. The Commission emphasized
that the topics to be considered should be ones that are of direct relation to the
work of the Commission namely numerical techniques, opercotional models, initiel
state problems, long-range predictions and predictability and scale. Even so, the
Commission was of the opinion that CAS would be interested in such a symposium.
Therefore, the president of CSM was requested to invite the president of CAS to
participate in the necessary arrangements.

6.3.1.3 The Commission noted that several Meteorological Services were interested
in developing methods of numerical weather prediction for their areas and needed to
train their personnel in the subject. Regional training geminars are therefore
required for the purpose of training staff in NWP.  Accordingly, the Commission
requests the Secretary-General to arrange a number of such training seminars in the
next few years.
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6.3.2 Synoptic_meteorology in the tropics

6.3.2.1 The Commission was advised that the report of the Working Group on
Methods of Analysis and Prognosis in the Tropics (see-paragraph 9.2.(CSM-IV)) had not
been published as a Technical Note as recommended by CSM-IV. The reason for the
delay had recently been explained to the acting-president by Dr. H.T. Mdrth who is
actively involved in making the editorial amendments and additions necessary to put
the report in a form suitable for publication, Dr. Morth's portion of the report
has been completed for some time. However, since it deals only with techniques
that pertain to analysis of the pressure field, Dr., Mérth felt that the report would
be unbalanced without some reference to stream-line procedures. Mr. R.L. Southern
of Australia has consented to prepare this portion of the report and has advised

Dr. Morth that it should be completed by 30 September 1970. The Commission was
most encouraged by this information and requested its president to consider the
final report, when available, for publication as o Technical Note.

6.3.2.2 The Commission then considered the report of the Rapparteur on Synoptic
Meteorology in the Tropics and expressed its appreciation to Dr. Mérth for an
interesting and informative presentation. Although the report emphoslzed that
there has been no real breakthrough in solving the problems of tropical analysis
and forecasting, it did present considerable encouragement for future developments.
The development of satellite sensing techniques are providing reports of weather -
parameters from tropical oreas where few, or none, had previously been available.
Also new and different theoretical considerations, some of which make use of the
computer, are being used with increasing frequency. Therefore, the Commission
felt that it must keep abreast of changes in this field and decided to re-appoint
a rapporteur. While doing so, the Commission expressed the feeling that such a
rapporteur, in order to be successful in his endeavours, must have the complete
co-operation and help of Members who are interested in this field. It further
felt assured that such co~operation and help would be forthcomlng and Resolu-
tion 4 (CSM-V) was adopted.

6.3.3 Verification_of forecasts

6.3.3.1 The Commission noted that four inquiries had been made on methods of
verification of forecasts. The first two inquiries had been conducted prior to
CSM-III, the third prior to CSM-IV, and the fourth, one year prior to the present
session. The Commission recalled that the last inquiry had been made at the
specific request of CSM-IV since it was felt that the earlier inquiries did not
produce sufficient information for a WMO Technical Note. This last inquiry
requested Members to produce information on any verificotion methods used in their
service additional to those already submitted in response to the three earlier
inquiries. The Commission further recalled that it had requested the Secretary-
General to summarlze this new information in a suitable form for presentation to
CSM-V,



GENERAL SUMMARY 41

6.3.3.2 The Commis$ion was then informed that due to the complex nature of this
question, the acting-president of CSM, through the Permanent Representative of the
U.S.S.R,, had arranged for an expert in this field (Dr. E.M. Dobry¥man ) to
prepare a report based upon all of the information available. Since the report,
by necessity, is quite lengthy, the acting-president felt that in the interest of
economy of time at the session, only a summary of the report should be presented
in document form for consideration.

6.3.3.3 The Commission listened with considerable interest to Dr. Dobry¥man
while he presented an abridged version of his report. It was noted that his treat-
ment of the problem was quite complete and included, among other things, a dis-
cussion of different aspects associated with the verification of forecasts, an
analysis of the techniques for verification of forecasts and a discussion of various
specific types of forecasts and possible methods for their verification.

Dr. Dobry¥man concluded that the forms of estimating the quality of forecusts.

are still highly diverse and it is difficult to put forward a distinct classifica-
tion. However, there were certain trends which he explained. Also, in most cases,
the terminology and definitions given in synoptic codes are used for both forecast-
ing and verification purposes.

6.3.3.4 A lively discussion followed the presentation which included many aspects
of the problem and consideration of factors such as psychological, economic, and
others. However, toking into account the importance of verification of forecasts,
it was recommended that Dr. Dobry%man's unabridged report should be published as
soon as possible in English in the form of a Technical Note. The Commission recog-
nized that the original report should also be made available in other languages

on request.

6.3.4 Long-range weather forecasting
6.3.4.1 The Commission reviewed the various implementing actions that have been

taken on its suggestions and recommendations made at the fourth session. It was
gratified with the initiative that had been taken by the president for the adoption
of Recommendation 60 (68-~CSM) "Division of the year into 73 pentads for international
exchange of five-day mean data" which was then approved by EC-XX for entry into

force on 1 January 1969.

6.3.4.2 It was then recalled that at CSM-IV, the Commission had decided that the
president should consult with the president of CCl concerning a suggestion from the
working group that all Members should be encouraged to publish their climatological
records of long homogeneous series of pressure, temperature, precipitation and
upper-air data for five-day periods after the action described in paragraph 6.3.4.1
had been completed. The Commission was informed by the president (through his
report) that such consultation had taken place. As a result, the proposal was
referred to the fifth session of CCl (Geneva, 1969) which took note of the request
and suggested that the proposal would possibly be more acceptable if it were
phrased ".... to publish or furnish on request ,..." etc.; it was also suggested
that the meaning of the request "to publish" be explained in some detail as the
present wording might be interpreted as applying only to the publication of the
long-term means,
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6.3.4.3. The Commission, after a thorough discussion of the CCl proposals,
concluded that there now exists no general requirement for mean data and that it
should not be exchanged routinely, However, since it still may be used by some
services, the Commission decided that Members should be encouraged- to furnish on
request their climotological records for five-day periods in accordance with the
needs of the requesting service.

6.3.4.4 The report of the Rapporteur (Mr., K.N. Rao, of India) on Long-Range
Weather Forecasting was then examined with appreciation. It contained a summary of
progress achieved by eleven countries in long-range forecasting since 1964, The
report emphasized the increasing use that is being made of theoretical models and
the fost accumulating upper-air data. - These are encouraging features, although
much work remains to be done before satisfactory solutions are found to this
important question,

6.3.4.5 While considering this report, the Commission was well aware that the
achievements of eleven countries do not accurately show the true state of affairs in
long-range weather forecasting. However, it was sympathetic with the problems of a
_rapporteur in accumulating completz “information in this field and expressed the

view that perhaps the most direct and simplest procedure to insure a complete report
would be to publish the results of awell-planned symposium. Nevertheless, due to
the close tie between long-range weather forecasting and numerical weather prediction,
the Commission felt that the two subjects should be discussed and considered
simultaneously and decided to consider the matter of a symposium under another.
agenda item. The Commission also expressed the view that in addition to a symposium,
the Secretary-General is requested to provide for the serviees of an expert in this
field to summarize the present position on "new developments in long-range forecasting"
six months prior to CSM-VI.

6.3.5 Meteorological forecasts of importance to hydrology.
6.3.5.1 At the fourth session, the Commission for Synoptic Meteorology noted the

proposcls of the Commission for Hydrometeorology to consider the importance of cer-
tain meteorological forecasts for hydrological forecasting, porticularly for quanti-
tative precipitation forecasts and long-range meteorological forecasts, and to con-:
sider ways of preparing guidance material on the operational aspects of this problem.
Due to the increasing importance of hydrological forecasting, the Commission
appointed Dr. P. I. Miljukov as rapporteur.

6.3.5.2 The Commission expressed its appreciation for the late Dr. Miljukov's
report. It noted that the first draft of this report had been presented to the third
session of CHy and that CHy expressed the view that publication of the expanded ver-
sion of the report, as planned by CSM, would be of great value to hydrologists as well
as to meteorologists. CHy also suggested that CSM should establish a small group to
study further the question of the availability and accuracy of long-range forecasts

as an aid in hydrological forecasting.
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6.3.5.3 The Commission examined the expanded report which was based on informa-
tion collected in response to a questionnaire regarding the current status of
activities of Members on meteorological forecasts of importance to hydrology. When
examining this report it kept the two points referred to in paragraph 6.3.5.2 in
mind., With regard to the first point, 1t was of the opinion that procedures in
individual countries are currently changing rapidly and any report on this subject
would have limited valuve. The Commission further felt that a Symposium on
Long-Range Weather Forecasting and Numerical Weather Prediction would be the best
means of keeping abreast of developments in this field. It was of the opinion that
such o symposium would adequately replace the need for a small working party to
consider the accuracy of long-range forecasts as an aid in hydrological forecasting
(see paragraph 6.3.1.2). )

6.3.5.4 The Commission was most interested in the informetion collected by

Dr. Miljukov regarding the reliability of meteorological forecasting for hydrolo-
gical purposes. He pointed out that forecasting is not fully comparable from one
country to another owing to the diversity of methods and criteriao employed. The
Commission noted that quantitative precipitation forecasts are included in many
countries as ingredients of forecasts of river stage and river discharge and
appreciated the points made by Dr. Miljukov that further improvement of hydrolo-
gical forecasts are closely tied to the improvements that can be made in quantita-
tive precipitation forecasting. These considerations apply equally to the short
and intermediate range (1-5 days) and to the long-range (30 days or more) forecasts.
For the long range, improved forecasts of mean temperature would also be of benefit
to hydrological forecasts. The Commission was of the opinion that these points
would be of considerable interest to most meteorological services and requested
that the Secretary-General bring them to the attention of Members.

6.4 Review of the Guide to the Preparation of Synoptic Weather Charts and
Diagrams (Agenda item 6.4)

6.4.1 Consideration of_ the_future re-arrangement_of the Guide

On the basis of a suggestion made by the Informal Meeting of Experts on
the Revision of the Technical Regulations in the Light of the World Weather Watch
(Geneva, February 1970), the Commission considered the need for the publication of a
WMO Guide which would contain a detailed description of the organization and operation
of the Global Data~Processing System. It wos agreed that such a Guide would be very
valuable to Meteorological Services, and that it could be combined with the appropri-
qtdw_amended version of the present Guide to the Preparation of Synoptic Weather
Charts cnd Diagrams (see also paragraph 6.4.2 below). Since, however, the various.
parts of the suggested combined Guide on the Global Data-Processing System moy not be
directed to the same users, the Commission considered that this Guide should be issued
in two separate volumes, preferably in loose-leaf form. The broad outline of the new
Guide is given in the annex to Recommendation 30 (CSM-V) which was adopted. The
Commission agreed, however, that in view of the rapid development of data-processing
methods, further sections may need to be included soon in the Guide. The subjects
listed in Annex XXIII should therefore not be regarded as definitive.
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6.4.2 Consideration of proposed amendment ip_jhp_901de

6.4.2.1 The Commission recalled that it had requested the Secretary-General to
prepare proposals for the amendment of the Guide to the Preparation of Synoptlc

Weather Charts ond Diagrams as a consequence of the changes introduced in the interna-
tional meteorological codes in January 1968. The Commission was informed that in order
to comply with this request, an' inquiry had been conducted among members of the CSM
Working Group on Data Needs and Codes regarding the necessary changes and that

Mr. A. Jeannet (Switzerland) had ogreed to undertake the revision of the Guide based
upon the information received from Members.

6.4.2.2 The Commission expressed its appreciation to Mr. Jeannet for a most
comprehensive and well-presented report which it examined in great detail. The
Commission requested the Secretary-General to publish the updated Guide to the
Preparation of Synoptic Weather Charts and Diagrams in a loose-leaf form incorporat-
ing the amendments contained in Annex VIII. It further requested that it be published
as soon as possible and preferably not later than 1 Jyly 1971.

7. GLOBAL TELECOMMUNICATION SYSTEM (Agenda item 7) *

7.1 Report of the chairman of the Working Group on Telecommunications

The Commission noted with appreciation the report by the chairman of
the Working Group on Telecommunications. The details of the chairman's report were
discussed under the various paragraphs of this agenda item as appropriate.

7.2 Review and follow-up of decisions of the fifth session of the
CSM Working Group on Telecommunications

7.2.1 The Commission reviewed the recommendations stemming from the fifth
session of the Working Group on Telecommunications and the replies of Members on
these recommendations when they were circulated for comments prior to.voting by
correspondence. The texts of these draft recommendations, as reviewed, are
incorporated in the recommendations adopted by this session. The review and
follow-up of the requests, in the general summary of the report of the fifth session
of the CSM Working Group on Telecommunications, for action to be taken by CSM and/or

the Secretary-General are discussed in the following paragraphs, as well as under
agenda item 6.

7.2.2 The Commission was of the opinion that, at this stage of implementation
of the WWW Global Telecommunication System which is expected to become operational
in its main features in the near future, there is a need for regulatory material -
rather than guidelines - to ensure compatibility and efficient working of the

" system as a whole. The Commission noted that such information is partly contained

* The General Summary of item 7 does not follow the division of the sub-items
given in the agenda.
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in different parts of WMO Publication No. 9.TP. 4, Volume C, and in various recom-
mendations of CSM and Regional Associations as well as decisions taken by Fifth
Congress and the Executive Committee. It waos stressed that there is a need for

all the regulatory material for both the global and regional aspects of the WWW
Global Telecommunication System to be assembled in one concise publication in order
to assist Members in assuming their responsibilities for implementing their con-
tribution to the WWW. Recommendation 31 (CSM-V) was adopted.

Secretary-General on the present global collection and distribution of observational
dota. This survey was carried out within the inquiry for preparation of the

WWW Third Status Report on Implementation and this motter is further discussed in
paragraph 7.9 below.

7.2.3 The Commission noted the results of the survey conducted by the ;;?

7.2.4 The Commission noted that draft Recommendation J (68-CSM) "Facsimile
Test Chart" was circulated to Members for comments and then for voting by postal
ballot. It was informed of the progress in the voting procedures and that some
comments were made concerning the printing quality and accuracy of dimensions of
the specimen of the test chart thot was ottached to the voting form. It was also
informed that these comments will be taken care of in the final printing of the
test chart.

7.2.5 As regords the detailed study, requested by the fifth session of the -
CSM Working Group on Telecommunications, of the total requirements which are
expected to be met by the Global Telecommunication System in the periods 1972-1975
and 1975-1980, the Commission was informed that it was not advisable to carry out
this study at this time in order to taoke into consideration the conclusions of the
fifth session of the CSM in the field of GOS, GDPS and GTS. The Commission
requested the Secretary-General to take the necessary steps towards the completion
of this study by the end of December 1970 and make the results available for study
by the CSM Working Group on the Global Telecommunication System.

7.2.6 The Commission noted with interest that the Secretary-General, in
compliance with the request of the fifth session of the CSM Working Group on
Telecommunications, took the necessary action to convene meetings of experts
responsible for the operation of WMCs and RTHs on the Main Trunk Circuit ond its
branches to discuss operational, technical and procedural matters requiring a
solution prior to implementation of the centres and circuits. A meeting of experts
of the WMCs and the RTHs on the Moscow-Washington portion of the Main Trunk Circuit
was convened in Moscow from 9 to 13 March 1970 and a meeting of experts of the

WMC Moscow and the RTHs Cairo, Nairobi and New Delhi was convened in Cairo from

13 to 18 May 1970. The Commission took into consideration the relevant decisions
of these meetings in its discussions. It was agreed that a meeting of experts of
the centres Offenbach, Prague and Moscow should be held for the clarification of
technical characteristics, in particular compatibility between the software and
hardware systems, and to prepare the test programmes to be carried out between the
centres concerned. The Commission noted with appreciation that the Permanent
Representative of Czechoslovakia will make the necessary arrangements to convene
this meeting in Progue during the period 31 August - 4 September 1970.
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7.2.7 As regards the role of WMO in the World Administrative Radio

Conference (WARC) dealing with radio frequency band allocations for space radio
services which will be convened in 1971 by the ITU, the Commission was informed

that, in order to ensure that the frequency requirements of Meteorological Services
are presented to the ITU Conference, the Secretary-General informed all Meteorological
Services of the Conference and requested that he be informed of their radio

frequency requirements for meteorological satellites and other space radio communica-
tion services. Proposals for radio frequency requirements were received from only
one Member and were circulated by the Secretary-General, to all WMO Members, for
comments and additional proposals, if any. So far very few comments have been
received by Members on this subject. Since meteorological satellites will mainly

be operated on a national basis, Members concerned have already taken action

through their telecommunication authorities to prepare their positions for the
forthcoming ITU meeting. The Commission therefore felt that the role of WMO will

be to support frequency band requests for meteorological satellites and other space
radio systems relating to meteorology presented by Members to the ITU Conference.

7.3 Organization of the GTS -
7.3.1 The Commission discussed the organization of the Global Telecommunica-

tion System as contained in Recommendation 2 (CSM/WGT-V) and circulated for
comments by Members as draft Recommendation A (70-CSM). In so doing, the comments
made by Members were taken into consideration for the review of the text for
inclusion in the WWW Global Telecommunication System Manual (see paragraph 7.2.2
above).

7.3.2 With regord to radio broadcasts, the Commission felt that radio broad-
casts would have to be used until integrated systems of point-to-point circuits are
estaoblished in all parts of the world meeting the requirements for the collection
and distribution of meteorological information. In this connexion the Commission
considered the necessity of reviewing the existing system of radio broadcastsin the
light of the plan for the Global Telecommunication System, in order that the . ~
requirements of WWW may be met more completely. The Commission came to the
conclusion that it would not be possible to undertoke this review during the
present session, since this requires a detailed study of the question and develop-
ment of a new plan for radio broadcasts, taking into account technical, operational
and financial problems. The Commission agreed that a review of the existing
system of radio broadcasts in accordance with the plan for the Global Telecommunica-

tion System should be one of the next tasks of the CSM Working Group on the Global
telecommunication System.

7.3.3 The Commission noted that meteorological satellite techniques are
progressing and it is not possible, at this stage, to assess either the volume or
the time of availability of such asynoptic data. Therefore, the frequency of
exchange of such dato was not specified.. Such information will be made available

by the satellite launching countries during the development of a fully operational
system and at that time the requirements of Members requested accordingly.
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7.3.4 The Committee odopted‘Recommendation 32 (CSM-V).

7.3.5 The Commission developed a series of principles for the establishment
of the exchange programmes for observational data on the Main Trunk Circuit and its
branches and then drew up a detailed list of individual stations from which reports
are to be included in this exchange. The list contains the surface and upper-air
stations for the construction of both the northern and southern hemisphere synoptic
charts. Since adjustments may be required to the list of stations between sessions
of CSM, the Commission authorized its president to approve such amendments -on
behalf of the Commission. Furthermore, in order to give an indication to Members
on the state of implementation of this list, the Commission requested the Secretary-
General to publish the actual situation on the implementation of this list as at

1 August 1970, Recommendation 33  (CSM-V) was adopted.

7.3.6 Seismic data

7.3.4.1, The Commission discussed the documents submitted concerning the
transmission of seismic data. In particular, it noted the resolution trans-
mitted to the Secretary-General of WMO from the Secretary-General of IUGG
which urges the WMO to faeilitate arrangements for the vtilization of meteo-
rological circuits for the transmission of seismic data. The Commission
noted thaot traonsmission of seismic data over international meteorological
circuits is now taking place on the basis of multilateral arrangements. At
the present time about ten stations are using the GTS to report seismic data
with a daily volume not exceeding 800 characters. '

7.3.6.2, The Commission felt that it was not .in a position to decide upon
the routine use of the GTS for transmission of seismic data. It agreed that

an opinion on the request of the IUGG from the Executive Committee was required
before any further action could be taken. :

7.3.7 Bathythermograph data

The Commission noted a recommendation of the joint meeting of the
EC Panel of Experts on Meteorological Aspects of Ocean Affairs and the IGOSS Com-
mittee concerning the exchange of bythythermograph data and requesting CSM to
examine the extent to which such data could be exchanged on meteorological circuits.
The Commission noted, from the inquiry carried out by the Secretary-General, thot a
relatively small amount of bathythermograph data is available for exchange at present
and that the number of countries wishing to receive some of these data is also limited.
This inquiry indicated that there are no requirements for global exchange of such data
but only for regional and inter-regional exchanges. Therefore, the Commission re-
quested Regional Associations to make suitable arrangements in their Regions for
the exchange of such data. As regards inter-regional exchanges, it also requested
the CSM Working Group on the. Global Telecommunication System to study this matter
within the overall study of ocean data transmission envisaged by the fifth session
of the CSM Working Group on Telecommunications,
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7.4 Meteorological telecommunication procedures
7.4.1 The Commission based its discussion on this item on o document presented

by the Secretary-General, which incorporated draft Recommendation E (70-CSM) and the
comments of Members on the recommendation as well as relevant decisions on telecommuni-
cation procedures adopted by Regional Associations. The Commission reviewed the above-
mentioned draft recommendation and decisions and formulated detailed procedures for

the Global Telecommunication System.

7.4.2 In reviewing the operotional principles for the Global Telecommunication
System as contained in draft Recommendation E (70-CSM), the Commission amended
Principle 6. It agreed that the principle should relate to preference in the time
scheduling of transmissions of observational alphanumeric data over transmissions of
pictorial information. The need for scheduled transmissions of pictorial information
in relation to time was recognized. It was however agreed that ot the end of a fac-
simile (analogue) transmission (defined as including the start and stop signal), trans-
mission sholl be switched back to the data transmission mode regardless of any other
pictorial information waiting in the facsimile (analogue) transmission queve.

7.4.3 Message format_relating to_routine_transmission of alphanumeric data

7.4.3.1 The session reviewed the message format contained in draft Recommenda-
tion E (70-CSM). '

7.4.3.2 Starting line

7.4.3.2.1 The question arose as to whether the transmission sequence number group
nnn was necessary. Views were expressed that the group facilitates requests for the
repetition of messages and also gives an effective means of message control at
receiving centres since it is importont to know that all transmitted messages are
received. Another view was expressed that this group, although useful in some cases,
is redundant for the global exchange of data. It was agreed that it was necessary
thot the format of the storting line in Internotional Alphobet No. 5 contoins no
optional groups. The Commission agreed to maintain the group, optionally in Inter-
national Telegraph Alphabet No. 2 and mandatory in International Alphabet No. 5 and,
furthermore, that centres should utilize the group in accordance with bilateral
agreement as regards centre-to-centre working.

7.4.3.2.2 The Commission discussed the documents submitted on the catalogue for
CLLLL. The need for a decision on the formulation of the CLLLL group at the present
gession was stressed. .

7.4:3.2.3 - _The Commission agreed on the following definition of the CLLLL groups:
CLLLL is a group which defines the content of a message (data) so that
the distribution can be accomplished on different levels (global, inter-

regional, regional and, if possible, national).

7.4.3.2.4  As regards the formulation of the CLLLL group, the Commission agreed on
the following principles: : : .

Principle 1 )
The CLLLL group shall consist of five numeric characters; C,11,12,13, y¢
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Principle 2
The CLLLL group shall be formulated in such a way that:

(a) A1l existing bulletins which are exchanged internationally may be
represented;

(v) Bulletins which are exchanged only on a national basis may be possibly
accommodated;

(e) A one-to-one correspondence in both directions exists between the CLLLL
group and the abbreviated heading (except for the YYGGgg group and the
BBB group);

(d) The main types of meteorological data (cf. Table A, of the WWW. Global
Telecommunication System Manual) can be distinguished;

(e) Each element of the CLLLL group has a specific meaning. In particular

that the element C should express, in a general way, the type and dis-
tribution of a message (i.e., in the context of Principle 3 and sub-
paragraph (d) above).

Principle 3

Provisions shall be made in the CLLLL group to distinguish between mes-
sages relating to pictorial information from those relating to information in alpha-
numeric form. Provision shall also be made to distinguish between routine meteoro-
logical messages and non-routine (addressed) messages.

7.4.3.2.5 l As regards specifications for CLLLL, it was considered:
(a) That, in implementing new procedures for the CLLLL group, the allocation

of the classification element (C) for identifying delayed or changed
messages (COR, AMD, RTD) would be expensive;

(v) That sufficient numbers of CL3 should be reserved for future use
(e.g., satellite data).
7.4.3.2.6 The Commission requested the Secretary-General to prepare and publish

the CLLLL catalogue as soon as possible and not later than 31 October 1970, taking .
into account Table H of the annex XXVI, "Specifications of the CLLLL group for classi-

fication and identification of bulletins".

7.4.3.3 Abbreviated heading

. 7.4.3.3.1 The Commission noted that in some Regions the number of bulletins with
the same TTAA exceeds 9. In such cases a two-digit (or even three-digit) number "i"
was used to differentiate bulletins from the same geographical area and similor type
content. The Commission concluded that at the moximum two digits shall be used for
identifying bulletins with the same TTAA. In this connexion it was felt that centres,
in allocating numbers "ii", should bear in mind the data distribution and preferably

allocate numbers to the bulletins in the order global, inter-regional, regional and
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national. It was agreed that the groups TTAA(ii) CCCC shall be used to indicate a
particulor bulletin with o fixed predetermined content. 1In the case of bulletins con-
taining meteorological reports, ii is mandatory in both International Telegraph Alpha-
bet No. 2 and International Alphabet No. 5.

Note: For bulletins containing processed information (e.g. forecasts, analyses) the
use of ii is not mandatory in both alphabets.

7.4,3.3.2 The usefulness of "k" in the abbreviated heading wos discussed. It was
agreed to maintain it in the interest of manual operaotions and the identification of
bulletins determined by CSM for global data exchange and by regional associations for
- inter-regional exchanges. .The Commission agreed that the need for maintaining "k"
should be reviewed after experience has been gained in the use of the group CLLLL and
in the light of further study of the abbreviated heading. It was agreed that "k"
shall be used in parallel with "ii" and that under no circumstances should the same
TTAA(ii) group have more than one "k". 1In other words, the identification of a
bulletin is primarily by TTAA(ii) CCCC.

7.4.3.3.3 To complete the format of the abbreviated heading, the Commission agreed
that the symbolic identifiers for bulletins containing delayed routine weather reports,
corrections and amendments should be inserted immediately after the date-time group
with one space between. It was also agreed that such identifiers should not be in-
cluded in the text. It was agreed that there is no requirement for the symbolic
identifier "PDW" for deloyed priority meteorological reports.

7.4.3.3.4 The Commission also discussed the need for indicating missing reports in

bulletins. Appropriote procedures were incorporated in the meteorological telecommuni-
cation procedures.

7.4.3.3.5 The Commission stated that Table A "Dota Designators", as published in
Chapter I, Part III of WMO Publication No. 9.TP.4, Volume C, is not complete. It also
noted with interest a proposal submitted by the Secretary-General for a new layout of
this table. The Commission agreed that at this session it should only review and
vpdate the present table and that o mojor change in the layout of Table A should be a
matter for further study in the light of experience in the utilization of the CLLLL
group and further study of the abbrevioted heading. The Commission deleted certain
designators which, for different reasons, became obsolete (e.g., code abolished, no
special code). The Commission considered the introduction of a new set of dota desig-
nators with the initial letter G for data in grid-point format. It decided, however,
that two additional designators, AG and FG, would be sufficient until the exchange

of processed data in grid point format became more widespread. The Commission re-
quested the Secretary-General to update Table A as necessory.

7.4.3.3.6 The Commission noted that Table B "Geographical Designators", as published
in Chapter I, Part III of WMO Publication No. 9.TP.4, Volume C, is derived in some
cases according to countries and in others according to Regions. It was of the’
opinion that a new opproach should be investigated to derive a more rationel and
appropriate table with a close link to the catalogue bulletin group CLLLL. In this
respect the Commission discussed a proposal submitted by the Secretary-General but
agreed thot at this session the Commission should only review and update the present
toble ond that the derivotion of o more rational table should be o matter for further
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study. Accordingly, Table B was reviewed, deleting obsolete indicators and adding new
indicators. It further requested the Secretary-General to update Table B as necessary.

7.4.3.3.7 The Commission stressed the desirability of having co-ordination and unifi-
cation of the data designators for the different types of data as applied in the ab-
breviated heading and also in the text of the meteorological messages (meteprologicul
codes). It requested the Working Groups on the Global Telecommunication System and
Codes to take this matter into consideration in their study programmes. It also
requested the president of CSM and the Secretary-General to undertake corresponding
measures to ensure co-ordination between the work of the two groups.

7.4.4 Message format for addressed_messages

The Commission agreed that a new indicator in the group CLLLL should be
used for identifying addressed messages. The Commission adopted a format for the
starting line of the addressed messages and agreed that the remaining part of the
format is a matter for further study. Pending completion of this study, the Commis-
sion agreed that the AFTN format shall be used after the starting line.

7.4.5 Optimuh length of message

The Commission agreed thot the optimum length of message should be between
200 and 300 groups. However, the Commission was of the opinion that the optimum length
of message should be reviewed in the light of more experience gained in the operation
of medium/high-speed circuits and automated centres and future development in the
vtilizaotion of grid-point traffic.

7.4.6 Priority messages

7.4.6.1 The guestion of transmission of priority messages in an automated tele-
communication system was discussed. It was ogreed that for normal transmission under
store and forward operation, messages should be forwarded on the principle "first in,
first out". It was agreed that priority messages should be treated as addressed
messages but that there should be only one level of priority other than normal to
indicate special handling. It was further agreed that priority messages, on reception,
should go to the head of the queue but their onward transmission shall not interrupt
the transmission of a message already started or a transmission by facsimile (analogue)
already started.

7.4.6,2 On the question of handling of accumulated traffic after an outage of
telecommunication facilities and the order in which such traoffic should be forwarded
on resumption of facilities, it was considered that this required further study and
was a matter for liaison between the GTS and the GDPS. The Commission therefore re-
quested the Working Groups on the Globol Telecommunication System and the GDPS to
look into this matter and report to the Commission.

7.4,7 The Commission discussed the question of the correction, by automated WMCs
and RTHs, of format of messages and, in particular, the removal of redundant groups
and of error indicators. Suggestions were made to adjust the error-correction pro-
cedures in respect of tape preparation at manually operated centres in order to ease
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software problems ot automated centres. It was agreed, however, that the subject was
a very difficult one to resolve during the session and that it was a matter for further
study by the Working Group on the Global Telecommunication System.

7.4.8 Meteorological information in pictorial form
7.4,8,1 Message format

The Commission agreed that the panel for identification of pictorial
information should comprise:

(i) The originating centre;
(ii) The number of the chart;

(iii) Detoils regording the information shown on the chart.

The format, however, was left for further study by the Working Group on the Global
Telecommunication System in consultotion with the Working Group on the GDPS,

7.4,8.2 Storage of pictorial information

As regards storage of pictorial information by WMCs and RTHs to meet
requirements for such information, it was considered that the question of minimum
storage requirements at such centres was a matter for further study by the Working
Group on. the Global Telecommunication System.

7.4.9 The Commission adopted Recommendation 34 (CSM-V) However, in so doing,
the Commission stressed the need for further studies on the message format with a
view to arriving at a fixed format. It decided to request the CSM Working Group on
the Global Telecommunication System to carry out these studies, in particular on
the following points:

(a) Development of a fixed format for the starting line;

(b) Review of the present abbreviated heading with a view to achieving
rationalization, including Table A "Data Designators” and Table B
"Geographical Designators";

(c) Development of message format for addressed messages.

" The Commission also requested the Secretary-General to provide, to the CSM Working
Group on the Global Telecommunication System,all available information and proposals
which would facilitate the study of the above-mentioned points.

7.4.10 Reorganization of WMO Publication No. 2.TP.4, Volume C

The Commission felt that the bulletin catalogue should be included in
Volume C. It also felt that this catalogue should be published in numerical sequence
of CLLLL as well as in alphabetical order of the abbreviated heading TTaa (ii) cccc
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as a separate section. The listing of this catalogue should also contain an indica-
tion on the type of messages included in the bulletin as well as the index number

of the station whose report is included. The Secretary-General is requested to make
subsequent changes in Volume C.

7.4.11 Error-control procedures

7.4.11,1 The Commission noted that development of error-control procedures in
respect of the GTS had largely moved in two ways, one in terms of a "hardware system"
and the other in terms of a "software system". It also noted that the CCITT had
adopted Recommendation V.4l which defines a "hardware system" but that as regards
definition of a "software system" neither the CCITT nor ISO had yet reached a firm
decision.

7.4.11.2 The need for world-wide standardization in error-control procedures of
the GTS was stressed by the Commission. It was appreciated, however, that the ques-
tion of utilization of a single system throughout the GTS could not be answered at:
the present time and was a matter for further study.

7.4,11.,3 In particular, it was recog&ized that there was a need for further study
of software error control procedures. However, pending completion of such further
study and of CCITT/ISO decision on a software system, the Commission agreed that,

in the interest of implementation of the GTS, an interim software system should be
adopted. In deriving the interim software system, the Commission took account of
the development of software error control procedures by Regional Associations and of
recent comments by Members. Differences in the softwore error-control procedures
for some segments of the GTS from the procedures of the interim software system were
considered acceptable provided they did not prejudice or jeopardize the GTS or lower
the GTS standards of error control.

7.4,11.4 The Commission also considered the question of error control in respect
of HF radio transmissions. It wos agreed that ARQ error-control system conforming
to CCIR Recommendation 342-1 should be used.

7.4.11.5 In concluding its discussion on the subject, the Commission pointed to
the need for WMO/ICAO liaison on error.control procedures to be adopted by the two
Organizations so as to ensure, where necessary, compatibility and feasible interface
between the WMO and ICAO telecommunication systems in regard to those procedures

(see also paragraph 7.8).

7.4.11.6 The Commission adopted Recommendation 35 (CSM-V).

7.4.12 Transmission_and_relay of pictorial information over circuits operated on
a shared_dato/Facsimile (analogve) transmission basis

7.4,12.1 The Commission adopted Recommendation 36 (CSM-V). 1In so doing, it
pointed out that in the case of transmission ond relay of pictorial information on
o shared data/facsimile (analogue) transmission basis over circuits using software
error-control procedures, the switching arrangements should be studied further in
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parallel with the further study of software error-control procedures. It olso re-
cognized the need for compatibility procedures in respect of "pivot" centres
operating between céntres operating on o software basis and centres operating on a
hardware basis. »

7.4,12,2 The Commission discussed the documents submitted on the catalogue for
the CFFFF group in the data/facsimile (analogue) switching messages.

7.4.12.3 It was agreed that the CFFFF group shall consist of five numeric
characters; C, F,, F2, F3, F4 and include identification of:

(i) Classification indicating that an analogue facsimile
tronsmission will follow (C=9 - see specifications
of CLLLL); - .

(ii) The originating centre (the first two digits of FFFF);

(iii) The serial number in the series of charts distributed
by a given centre (the last two digits of FFFF).

7.4.12.4 The Commission agreed that the FFFF shall be included in the schedules

of facsimile point-to-point transmissions or broadcasts published in WMO Publica-

tion No. 9.TP.4, Volume C. The Commission urged Members to provide the
Secretary-General with this information as soon as possible. It also requested the
Secretary-General to publish the complete table of FFFF not later than 31 October 1970.

7.5 ' Technical characteristics and specificotions of meteorological
transmissions
7.5.1 The Commission was guided in its discussions on this item by

Resolution 16 (Cg-V) by which the Fifth World Meteorological Congress adopted
the World Weather Watch for the period 1968-1971. In porticular, the Commission
noted the decision of Cg-V on the Global Telecommunication System.

7.5.2 The Commission also took into consideration the decisions of the
Executive Committee contained in Resolution 5 (EC-XX) "Configuration and routeing
of the Main Trunk Circuit and its branches" and Resolution 6 (EC-XXI) "Modems for
signalling rates of 2,400 bits per second".

7.5.3 The Commission reviewed the relevant conclusions and recommendations
of the fifth session of the Working Group on Telecommunications and the comments
made by Members. In particular, the Commission considered the technical character-
istics and specifications of telephone~type circuits and HF radio circuits; thus,
taking into account the fact that there will be a necessity for certain segments

of the Main Trunk Circuwit and its branches to uvtilize HF radio links.

7.5.4 Recommendation 37  (CSM-V) was adopted.
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7.5.5 The Commission noted that the technical characteristics and specifica-
tions for telegraph traonsmissions, radioteleprinter transmissions and facsimile
transmissions have already been established by WMO as published in WMO Publication
No. 9.TP.4, ‘Volume C, Chapter I, Part V. The Commission requested the Secretary-
General to include these characteristics and specifications in the appropriate part
of the technical characteristics and specifications of meteorological transmissions
in the WWW Global Telecommunication System Manval.

7.5.6 Transmission_of processed information
7.5.6.1 The Commission, in noting the requirements of Members for the receipt

of processed information (output products of WMCs, RMCs, AFCs and NMCs), discussed
the various ways by which the transmission and distribution of such information
could be improved, porticularly in the direction of increased speed.

7.5.6.2 It was agreed that processed information in grid-point code and alpha-
numeric format would present no particular transmission problem although the WMCs/
RTHs store capacity may have to be adjusted to accommodate. There would, however,
be a necessity that WMCs/RTHs prepare or re-constitute charts in pictorial format
from received grid-point dota to meet requirements for processed information by
onward transmission using analogue facsimile.

7.5.6.3 Analogue facsimile is at present the main mode of transmission used in
the dissemination of processed information in pictorial form and, in most cases a
_drum speed of 120 rpm is used. Studies (for example WWW Planning Report No. 20)
have, however, demonstrated the feasibility of transmitting pictorial information
over telephone-type circuits using a scanning rate of 240 rpm. This represents a
significant improvement of transmission speed. Opinions were expressed that further
studies should be carried out on increasing the speeds of transmission by analogue
facsimile. It was recognized, however, that some Members were already using or
were contemplating introducing 240 rpm operation and it was agreed that, provided
such operation was not to the detriment of the GTS, it could be used on segments of
the GTS in accordance with bilateral or multilateral agreement.

7.5.6.4 On coded digital facsimile mode of operation, the Commission noted the
excellent work done by a study group established by the CSM Working Group on
Telecommunications to lock into coded digital facsimile transmission. This study
group had reported that there had been two coding systems available for study;

one (A) backed by experimental evidence using prototype hardware and the other (B)
existing in an experimental computer programme. It was noted that the study group
recommended code A with some modifications. In discussion, opinions were expressed
stressing the need for further study on the grounds that there could well be other
codes or even other ways of digital facsimile transmission. Opinions were also
expressed that to promote the early and much needed introduction of coded digital
facsimile transmission, it was advisable to accept code A now, as an interim measure.
Such an introduction, it was said, was within the concept of the GTS as a dynamic
system and could be made without prejudice to further study of the subject and
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further planning of the GTS. The Commission agreed that, provided it was not to the
detriment of the GTS and its future planning, those Members who wished to pursue the
operational introduction of coded digital facsimile transmission over segments of
the GTS could do so in accordance with bilateral or multilateral agreements.

Code A, which is reproduced in the Annex IX, is to be used.

. 7.5.6.5 The Commission emphasized the urgent need for progress in the speeding
up of the transmission of processed information and requested its Working Group on
the Global Telecommunication System to give further special attention to this matter
both in respect of analogue facsimile transmission and coded digital facsimile trans-
mission, in particular, the development of the appropriate WMO standards for 240 rpm
and coded digital facsimile transmissions.

7.6 Reports of reception of radio transmissions

7.6.1 The Commission considered the procedures for reporting on reception
conditions of meteorological radio transmissions and the need for a uniform format
for this purpose. The Commission developed a standard code form for world-wide
use in meteorological telecommunications and adopted Recommendation 38  (CSM-V)
in this respect.

7.7 Draft of the WWW Plan for the period 1972-1975

7.7.1 The Commission noted a document submitted by the Secretary-General, in
preparation for EC XXII, presenting a draft of the WWW Global Telecommunication
System Plan for the period 1972-1975. The Commission felt that its views on this
matter are expressed in the.conclusions and recommendations made at this session
concerning the GTS and that they will be taken into consideration in preparing the
finol draft plan (see also paragraph 5.12).

7.8 NMO/ICAO ligison on telecommunication matters

7.8.1 The Commission expressed the need for the fixed aeronavtical telecommuni-
cation service (AFS) and the GTS to have interface capability in order to ensure effi-
cient exchange of meteorological information, particularly since at present both
organizations are introducing automated techniques. This aim could only be achieved
by appropriate alignment of ICAO and WMO telecommunication procedures (e.g., message
format and error control) and computlblllty of technical specifications adopted for
the two systems. The Commission took a positive step during the session in this
respect to align the bulletin formats and headings for operational meteorological
messages exchanged on the MOTNE system with the WMO standard headings. The Commission
modified three data designators as follows:

- SA "Hourly and half-hourly (METAR) - including trend forecasts ond
other information, if appended" A A ) _
- FC "Aerodrome Forecasts (TAF) - period of validity 12 hours or less"

- FT "Aerodrome Forecasts (TAF) - period of validity greater than
12 hours"

(see Table A in the Annex XXVI ).
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7.8.2 The Commission noted the active participation of WMO in the different ICAO
Panels such as ASTRA, ADIS and MOTNE Panels. It also noted the conclusions of the
LIM EUM (RAC/COM) RAN meeting (1969) and the NAT V RAN meeting (1970), in particular
that the meteorological telecommunication.procedures, technical characteristics and
operational aspects be considered by the appropriate bodies of the two organizations,
if necessary in joint meetings, with a view to achieving the maximum degree of
standardization or compatibility ot the earliest possible time. The Commission
endorsed this view and requested the Secretary-General to liaise with ICAO on the
possibility of a meeting between ICAO and WMO to discuss these matters and matters
relating to the exchange of operational (aviation) meteorological information. It
was suggested that the meeting be held before the third meeting of the ICAO ADIS
Panel, scheduled for 1971. 1In any case, ICAO should be informed about the relevant
CSM recommendations concerning the GTS before the third meeting of the ICAO ADIS
Panel.

7.9 Implementation dates

7.9.1 The Commission noted the document submitted by the Secretary-General
giving summarized information on the implementation of the GTS. This information
indicated that there are areas where difficulties occur at present in the transmis-
sion of data due to lack of implementation of circuits and facilities. This seems

- mainly to be due to financial implications to implement those parts of the GTS in
accordance with the standards recommended by CSM. In general these areas fall within
Regions I, II and III. The Commission expressed the hope that it would be possible
for WMO to assist in the elimination of these difficulties in implementing the GTS
through the different assistance programmes.

7.9.2 The Commission, considering the need for uniformity in meteorological
telecommunication procedures for world-wide application, agreed that a date should

be fixed for these procedures to come into force. However, it was considered neces-
sary that some of these procedures be in use at an earlier stage in order that neces-
sary programming and operational tests at the automated centres can be made in time.
The experience gained therefrom will enable efficient operation of the system by

the implementation date and facilitate the changeover from the present system.
Recommendation 39 (CSM-V) was adopted accordingly.

7.9.3 As regards the implementation of the different segments and centres of
the Main Trunk Circuit and its branches, and in the light of the information avail-
able to the session concerning the state of implementation and future plans of Members,
the Commission agreed that a realistic date for the complete implementation of the
Main Trunk Circuit and its branches in 15 January 1973. Recommendation 40 (CSM-V)

was adopted.

7.9.4 The Commission stressed that implementation dates do not only relate to
establishment and operation of planned new telecommunication facilities ond services
but also imply changeover from one system to another and from one procedure to anothern
It emphasized that such changeover has to be planned in order to maintai the inte-
grity of international meteorological telecommunications. It requested Regional
Associations to take account of changeover aspects in order to ensure smooth transi-
tion and full operation of the entire system by the date specified.
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7.10 Establishment of the Working Group on the Global Telecommunication
System
7.10.1 In view of the developments in the field of telecommunications which

are progressing at an accelerated rate, the Commission agreed to establish the
Working Group on the Global Telecommunication System. It was agreed that the working
group should be composed of the chairmen of all the Regional Working Groups on Tele-
communications, experts designated by Members responsible for the operation of World
Meteorological Cemtres and Regional Telecommunication Hubs on the Moin Trunk Circuit
and its branches, and other experts nominated by any Member wishing to participate
actively in the work of the Group. Accordingly, Resolution 6 (CSM-V) was adopted.

7.10.2 The Commission noted that the terms of reference of the Working Group

on the Global Telecommunication System will frequently require it to consider matters
of interest to theWorking Groups on the Global Data-Processing System, on Codes and

on the Global Observing System, which implies the attendance of the chairmen of these
groups at sessions of the Working Group on the Global Telecommunication System,
However, taking into account the cost in time and money of working group sessions

and the heavy work-load of working group chairmen, the Commission consequently agreed
that arrangements should be made for the presence of the chairmen of these working
groups at sessions of the Working Group on the Global Telecommunication System only
when necessary.,

8, DEFINITIONS OF METEOROLOGICAL PHENOMENA (Agenda item 8)
8.1 Review of definitions and descriptions of hydrometeors
8.1.1 The Commission reviewed the proposals of the Working Group on Descrip-

tion of Hydrometeors for revised definitions and descriptions of hydrometeors pub-
lished in the International Cloud Atlas. It noted with appreciation thot the work-
ing group had succeeded in preparing a revised text which was considered superior

to the existing one, since it took into account modern concepts arising from advances
in the physics of hydrometeors without losing sight of traditional concepts which
have stood the test of time. The Commission decided that the revised text should
replace the corresponding existing text of the International Cloud Atlas and adopted
Recommendation 41 (CSM-V).

8.2 Definition of "convergence line"
8.2.1 ‘At the request of EC-XVIII, the Commission had reconsidered the definition

of "convergence line" which it had developed at its fourth session. After an exchange
of views with CAS, a modified version of the definition had been circuloted amongst
the members of the Commission for comment. Based on these comments, the CSM rappor-
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teur on Synoptic Meteorology in the Tropics prepared a set of definitions which was
adopted by the Commission with minor changes:

"Convergence zone

Elongated. area (band)‘of horizontal wind4convergence.

Note: Extensive low-level convergence zones form mainly in the tropics.
When the zones belong to the Inter-Tropical Convergence Zone, the
corresponding symbol shall be used in chart analysis.

Convergence line

Relotively narrow non-frontal convergence zone which is best represented
by a single line on the weather chart."

8.2.2 - The Commission felt that, as this definition is intended for use in
synoptic meteorology, it should therefore be included as a note in Chapter II of the
"Guide to Preparation of Synoptic Weather Charts and Diagrams".

9. ORGANIZATION OF METEOROLOGICAL ACTIVITIES IN THE FIELD OF
SYNOPTIC METEOROLOGY (Agenda item 9)

9.1 The Commission at its fourth session recognized the need for guidance
material, particularly in developing countries, on how to organize synoptic meteoro-
logical services., It considered that this material could best be obtained through
inquiries made to Members, and for this purpose Dr. Hirst (Zambia) was invited to
act as a rapporteur for the purpose of preparing the inquiry, examining the replies,
and deciding, in consultation with the president of CSM, on a further course of
action.

9.2 The report submitted by the rapporteur was examined by the Commission.,

The Commission expressed its deep appreciation for the useful information that had been
-made available on the difficult problems which exist in this field as well as of the
many prudent and thoughtful suggestions.

9.3 The Commission noted that the situation had changed to some extent since
the report was written and that the solutions to many of the problems which were
emphasized are being dealt with, Technical Note No. 50 has been re-written in the
form of guidance material to education and training which should be considered as
advising on a target rather than setting up a rigid requirement. More training
material has become available through the WMO Secretariat, although there is still a
real lack of text-books and training aids for tropical areas, Purthermore, the
Commission was aware that the Executive Committee is vigorously pushing studies, has
supported various publications, and made arrangements in order to better publicise the
economic benefits of meteorology. It recalled Resolution 8 (EC-XX) and noted Reso-
lution 19 (EC-XXI) which culminated, in the establishment of a Panel of Experts on
Meteorology and Economic Development. It further noted that the Organization, in
reacting to the great interest in this field, had made considerable material avail-
able (The Role of Meterological Services in Economic Development in Africa, WWW
Planning Report No. 27 on the Economic Benefits of National Meteorological Services,
Weather and Man, and Meteorology, a Key to Economic Progress) and that the theme
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of the World Meteorological Day in 1969 was "The Economic Value of Meteorological
Services". In conclusion, the Commission agreed that although active attention
is being given to these matters by various WMO bodies, there is still a need to
continue and if possible intensify the activities in these fields.

9.4 With regard to lack of money and experienced personnel, the Commission
again emphasized the importance to meteorological services to arrange for appropriate
staff members to visit other weather services and to obtain expert advice as well as
material utilizing resources available under the United Nations Technical Co-operation
Programme. Further, it was felt that assistance to Members could be provided through
direct contact by the regional representatives of the Organization and other personnel
of the Secretariat as requested by Members,

9.5 As regards instructional aids, it was mentioned that movies made from
pictures obtained from satellites were being recognized as unique training material
especially for demonstrating the developments of weather systems for an area. The
Secretary-General was requested to determine the availability of such films for use
by developing countries.

9.6 During the discussion it was pointed out that one Member does extensive
testing and evaluation of new equipment used by meteorological services and it would
make such information available to others. This encouraging statement may indicate
that other services are doing similar testing. The Commission then expressed the
wish that the Secretary-General inform Members that the results of such tests might
be of interest to them., It further requested that the Secretary-General invite
those countries doing extensive testing to make their results available to others
on request,

9.7 The Commission recognized the need which led to a call for an official
list of outstanding text-books, but concluded that it would be very difficult to
prepare a selection of this kind which would have world-wide validity. The informal
advice of Members of wide experience might be sought in the case of particular areas
and languages. Reviews of relevant books in the WMO Bulletin could also contribute
towards meeting this requirement. To this end, it was suggested that the Editor of
the Bulletin might, from time to time, seek reviews written from the practical view-
point of those actually engaged in meteorological instruction.

9.8 The Commission then noted that most of the other questions referred to
in Dr., Hirsi's report deal with such problems as education and training and the WWW.
Since these questions were dealt with under other agenda items, it was considered
that no further action on this item was required.

l1o0. EDUCATION AND TRAINING IN SYNOPTIC METEOROLOGY (Agenda item 10)

10.1 The Commission noted with satisfaction the report of its Working Group
on Qualifications aond Training of Meteorological Personnel in the Field of Synoptic
Meteorology. The main tasks of the group were: to define the various cotegories of
personnel working in synoptic meteorology, to indicate the minimum basic qualifica-
tions considered as pre-requisite for the training of each category, and to draw

up relevant syllabi for basic and specialized training in synoptic meteorology.
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10.2 The Committee further noted that comprehensive syllabi for the education
and training of all meteorological personnel have since been published by the Organi-
zation. These syllabi were drawn up by the Executive Committee Panel of Experts on
Meteorological Education and Training and subsequently approved for publication by
the twenty-first session of the Executive Committee under the title "Guidelines for
the Education and Training of Meteorological Personnel. To ensure that the views of
the Working Group on Education and Training in Synoptic Meteorology were fully
reflected in this publication, Dr. Montalto, chairman of the group, participated in
the third session of the Panel (Cairo, 1968).

10.3 The Commission, however, considered that some points still remained to
be clarified and decided to appoint a Rapporteur on Training in Synoptic Meteorology
to meet these needs. The terms of reference of the Rapporteur are given in Reso-
lution 7 (CSM-V) which was adopted.

10.4 The Commission also studied the report of Dr. Hirst, its Rapporteur, on
the organization of meteorological activities in the field of synoptic meteorology.
The Commission's views on the recommendations related to education and tralnlng are
reflected in the following paragraphs.

10.5 The Commission recognized the real problem which at present exists in a
number of countries in recruiting staff with the level of basic education desirable
for direct entry to meteorological courses. It was noted that the syllabi, as out-
lined in WMO publication "Guidelines for the Education and Training of Meteorological
Personnel"™, had been constructed in such a way to help meet this difficulty. Further-
_more, a measure of adjustment had been introduced in the syllabi contained in the
publication "Guidelines for Education and Training". To the same end, lengthier
courses had been introduced in some regional Training Centres established with the
assistance of WMO.

10.6 On the question of training material the Commission noted that in addi-
tion to the preparation of suitable Compendia of lecture notes, and problem workbooks,
the WMO Secretariot is building up a library of training material, including text-
books, films, overhead transparencies, models, and synoptic chart sequences with a
view to meeting Members' requests in this respect.

10.7 The Commission also noted that the WMO Secretariat was engaged in draw-
ing up a list of meteorological text-books used in Universities and Training Insti=-
tutions throughout the world. It expressed the hope that this information would be
made available to Members in the near future.

10.8 Regarding the maintenance of a list of meteorological text-books the
Commission suggested that the WMO system of reviewing new publications on meteorology
should be expanded. It agreed that WMO should encourage publishers and meteorological
services to keep the WMO Secretariot informed of new and forthcoming text-books in
meteorology. This information could then be communicated to Members.
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11, GENERAL REVIEW OF TECHNICAL REGULATIONS (Agenda item 11)

11.1 The Commission noted with appreciation the following reports dealing

with suggested amendments to the Technical Regulations:

(a) Report of the CSM Working Group on Technical Regulations, sub-

mitted by Dr. O, Lonnqvist, chairman of the working group;

(b) Report of the fifth session of the CSM Working Group on Tele-
communications (Rome, November 1969), submitted by

Mr. C. Giallombardo, chairman of the working group;

(c) Report of the Informal Meeting of Experts on the Revision of the
Technical Regulations in the Light of the World Weather Watch
(Geneva, February 1970), submitted by Dr. 0. Lénnqvist, chairman

of the informal meeting.

These reports provided a basis for the discussion of the amendments to
be made to the Technical Regulations within the field of responsi-
bility =~ of ~ CSM. The first report mentioned above referred to a
set ofvnew or amended draft regulations concerning auvtomatic weather
stations. These regulations were formulated by the Working Group on
Technical Regulations, in consultation with the Commission for Maritime
Meteorology. The second report contained the draft of a new chapter
dealing with the Global Telecommunication System. The report referred to
under (c) above comprised new or amended draft regulations in the fields

of GOS and GDPS which were formulated by the meeting of experts to meet the
request of Fifth Congress that the Technical Regulations should reflect the
World Weather Watch concept (see paragraph 7.4.13 of the general summary of
the Fifth Congress.

It also contained a proposed new layout of the Technical
ﬁegulotions reflecting the World Weather Watch as well as the other WO
programmes listed in Resolution 5 (EC-XX), in particular the WMO Research
Programme and the WMO Programme on the Interaction of Mam and his
Environment. In considering this report, the Commission also took into

account the relevant comments made by the presidents of Technical Commissions,
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11.2 Having reviewed these proposals for amendments and having made some
changes to them, the Commission incorporated in Recommendation 42 (CSM-V)
those amendments which it considered appropriate for adoption by Sixth Congress.

Recommendation 42 (CSM-V) was adopted.

11.3 The Commission recognized that the text of the proposed amended version
of the Technical Regulations was somewhat heterogeneous in view of the fact that
the text is a result of manifold amendments, coming from various sources during a
long period of time, to the original Technical Regulotions adopted in 1955, This
heterogeneity exists between the various chapters oh the one hand, and in some cases
between the terms used in the English, French, Russian and Spanish versions, on the
other. The Commission considered, therefore, that it would be useful to arrange for
a re-editiné of the -Technical Regulations with a view to achieving a well-edited

text and consistency between the editions in the different languages.

11.4 As regards the new layout of the Technical Regulations, the Commission
recognized that the proposed form given in Recommendation 42 " (CSM-V) might be
omended later when new chapters are included in the Technical Regulations. 1In
this connexion, the Commission reached the conclusion that it was desirable to
provide for an additional chapter under Section A.l1 "The Global Observing
System" to accommodate such observations as may be available from satellites,
rocketsonde, weather rador, etc. The ch;pter could be entitled "Miscellaneous
meteorological observations". In order to provide for an increase in the
number of chapters in Section A and Section B, and still allow for the

chapter on meteorological services for International Air Navigation to

retain the present status of o separate Volume II, the Commission suggested
that Section C "Application of meteorology to various human activities)

might commence with the present Chapter 12, and that other chapters on
applications to human activities might be placed in a later volume or volumes.
In this regard, the Commission took into account the likelihood of a separate
volume for the Technical Regulations on hydrometeorology. One possible method
of dealing with the problem would be to number the chapters of the Technical
Regulations by the decimal system, under which, for example, "Meteorological

surface observations" would become Chapter A.1.2, etc.
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11.5 The Commission felt that the proposed incorporation of important
parts of the description of the WWW in the WMO Technical Regulations, might
affect the presentation of the WWW plan for the period 1972-1975.

12. REVIEW OF PREVIOUS RESOLUTIONS AND RECOMMENDATIONS OF THE COMMISSION
AND RELEVANT EXECUTIVE COMMITTEE DECISIONS (Agenda item 12)

12.1 In accordance with current practice, the Commission examined those reso-
lutions and recommendations of CSM which were still in force. It decided to keep
Recommendations 63 to 66 (70-CSM) in force since these recommendations have only
been recently adopted as inter-segsion recommendations and consequently have not
been completely implemented. Resolution 8 (CSM-V) was adopted.

12.2 The Commission then examined the Executive Committee's resolutions within
CSM's field of activity and agreed that Resolutions 10 (EC-XVI) and 11 (EC-XX) should
be kept in force. Recommendation 43 (CSM-V) was adopted.

13. SCIENTIFIC LECTURES AND DISCUSSIONS (Agenda item 13)

Two afternoon meetings were devoted to the scientific lectures ond dis-
cussions on two outstanding new techniques now being employed in weather services,
namely satellite and computer application to synoptic meteorology. The meetings were
presided over by Dr, 0. Ldnnqgvist, vice-president of CSM. The papers presented were
as follows:

(1) The use of satellite cloud pictures for analysis and weather fore-
casting, by Dr., A.I. Burtsev and Dr. A.D. tistjokov (U.S.S.R.),
(presented by Dr. A.D. éistjokov). :

(2) The use of vertical temperature profiles obtained by satellites for
the analysis of upper-air charts, by Dr. W.L. Smith and
Dr. E.B. Fawcett (U.S.A.) (presented by Dr. K.R. Johannessen).

(3) An operational system for numerical weather prediction, by
Dr. L. Bengtsson and Dr. L. Moen (Sweden) (presented by Dr. L. Moen).

(4) ?eother forecasting with the primitive equations, by Dr. F.H. Bushby
U.K.). :

13.2 The Commission requested the Secretary-General to publish these papers
aofter appropriate consultation with the authors.

13.3 A film was shown illustrating the use of movies based on geostationary
satellite pictures for the purposes of meteorologicol training. The film was produced
by ESSA, U.S.A. and comments were provided by Dr. K.R. Johannessen.
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14, COMPOSITION OF WORKING GROUPS (Agenda item 14)

The Commission established five working groups and confirmed the need
for two rapporteurs to carry out the technical programme of the Commission between
the fifth and sixth sessions:

Advisory Working Group

Working Group on the Global Observing System
Working Group on the Global Data-Processing System
Working Group on Codes

Working Group on the Global Telecommunication System

Rapporteur on Training in Synoptic‘Meteorology
Rapporteur on Synoptic Meteorology in the Tropics

The Commission determined the composition of the Advisory Working Group,
and designated the chairmen of the other working groups and the rapporteurs, as
indicated in Resolutions 1 to 7 (CSM-V).

15. ELECTION OF OFFICERS (Agenda item 15)

Dr. N.G. Leonov (Union of Soviet Socialist Republics) was unanimously
elected president of CSM, and Dr. O. L8nnqvist (Sweden) was unanimously elected
vice-president.

16. DATE AND PLACE OF THE SIXTH SESSION (Agenda item 16)

In the absence of any formal invitation from Members represented at the
session, the Commission decided that the date and place of its sixth session should
be fixed at a later date and requested its president to make the necessary arrange-
ments in consultation with the Secretary-General.

17, CLOSURE OF THE SESSION (Agenda item 17)

In his closing address, the acting president expressed deep appreciation
and gratitude to all the delegates and observers from other international organiza-
tions and representatives of other commissions. Dr. Leonov also expressed his thanks
to the working groups and all those responsible for the production of documents.

Dr. Langlo was asked to convey the appreciation of the Commission to the Secretary-
General for organizing the session in Geneva. The acting president also thanked
Dr. Langlo and his staff and also the interpreters, the joint efforts of whom had
concluded the work of the session in a satisfactory fashion and on time.
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Mr. Burnett (U.S.A.), speaking on behalf of all delegates, expressed
thanks to the acting president for his guidance during the session. He also thanked
the vice-president, the chairmen of Committees A and B, and expressed appreciation
to his fellow delegates, the Secretariot ond the translators. Dr. Langlo congratu-
lated the acting president on his change of status and expressed his thanks to the
Commission for the work accomplished in the short time available. He also expressed
his appreciation to the chairmen of the committees and to all the staff involved
for their assistonce and collaboration.

The session was closed at 6.05 p.m., 3 July 1970.
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RESOLUTIONS ADOPTED BY THE SESSION

Res. 1 (CSM-V) - ADVISORY WORKING GROUP OF THE COMMISSION FOR SYNOPTIC METEOROLOGY
THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING General Summory, paragraph 7.13.5 of Fifth Congress,

CONSIDERING that a working group would be of value in advising the president
of the Commission and in assisting him in his duties of co-ordination and planning,’

DECIDES:

(1) To establish an Advisory Working Group of CSM with the following terms
of reference: :

(a) To advise the president of the Commission, as necessary, in his
functions of expressing opinions or toking action on urgent
matters referred to the Commission which cannot be adequately dealt
with by the other working groups or by correspondence;

(b) To assist the president in planning the work of the Commission
and of its working groups;

(¢) To assist the President in the co-ordination of the activities of
the four major working groups in CSM (GOS, GDPS, GTS, and Codes);

(2) Thot the composition of the advisory working group should be as follows:
President of CSM

Vice-president of CSM
Chairmen of the CSM Working Groups on GOS, GDPS, GTS, aond Codes.

Res. 2 (CSM-V) - WORKING GROUP ON CODES

THE COMMISSION FOR SYNOPTIC METEOQROLOGY,
NOTING:
(1) The report of the chairman of the Working Group on Data Needs and Codes,

(2) Recomendation 22 (CSM~V) - Code form for synoptic surface observations,
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(3) The urgent need for a code form for the exchange of grid-point
valyes in digital form,

(4) Resolution 5 (EC-XXI) distinguishing the four programmes of WMO,

CONSIDERING:
(1) Thot there is a continuing need for the review of international codes,

(2) Thot the evaluation of observationol data needs for the WWW Global
Dato-Processing System has become the task of the CSM Working Group on the Global
Dato-Processing System,

(3) Thot the evaluation of other dota needs relating to codes, in par-
ticular those arising from speciclized fields in or relating to the application of
meteorology, should be secured from other technical commissions and international
bodies concerned,

(4) Thot the extending field in which codes are needed requires o wide
range of expertise,

DECIDES:

(1) To establish a Working Group on Codes with the following terms of
reference:

(a) To review the results of tests of the new code forms FM 14.E
ond FM 24.E and the SAREP code and moke proposols for possible
modifications to these forms;

(b) To finalize proposals of the code form for the exchange of
grid-point values, given in the annex* to paragraph 4.9.5 of
the General Summary of the present report;

(c¢) To consolidote and co-ordinate the statements received from
Members, regional ossociotions, technical commissions and other
international bodies, on the need for developing new code forms,
toking requirements of GOS, GTS and GDPS into account where
necessary;

(d) To keep under review, in particular, the requirementsfor the
reporting of cloud both in tropical ond extra-tropical areas;

(e) To review the existing international meteorological codes and
to develop new codes or recommend changes to existing codes,
as required;

(f) To toke action on problems assigned to the working group by the
president;

* See Annex V.
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(2) To give the working group the following composition:
p
(a) A designated regional representative of each regional association;

(b) Experts to be designated by the presidents of the technical com-
missions concerned, as required;

(c) Experts designated by Members wishing to porticipate actively in
the work of the group;

(3) To select, in accordance with Regulation 30 of the General Regulations,
Mr. G. Doumont (Belgium) as chairman of the working group.

Res. 3 (CSM-V) - WORKING GROUP ON THE GLOBAL OBSERVING SYSTEM

THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING Resolution 16 (Cg-V),
CONSIDERING:

(1) That the ever-changing character of meteorological requirements entails
the need for keeping the Global Observing System constantiy under review,

(2) That it is appropriate to co-ordinate all aspects of the Global
Observing System in order to ensure its further improvement and increased efficiency
in its application for practical purposes,

DECIDES:

(1) To establish a Working Group on the Global Observing System with the
following terms of reference:

(a) To keep under active review the implementation of the GOS, pro-
viding guidance and co-ordination as necessary;

(b) To make recommendations as necessary on the following items:

(i) Achieving the density and frequency of observations required
from the GOS as expressed by the Working Group on the
Global Data-Processing System;

(ii) The best mixture of the various observing techniques in
the GOS in order to ensure a viable and economic system;

(iii) The inclusion of new observing technology and methods in
the GOS when they are sufficiently proven and when they
can be expected to moke a contribution to the total system;
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(¢) To assist as required in the formulation of recommendations for
observational data for other programmes such as GARP in the
light of the capabilities of WWW;

(d) To take action on matters as requested by the president;

(2) To give the working group the following composition:

(a) A designated regional representative of each regional association;

(b) A representative designated by the president of the Commission
for Instruments and Methods of Observation, and a representative

designated by the president of the Commission for Maritime
Meteorology;

(c) Experts nominated by Members operating, or planning to operate
significant parts of the Global Observing System, and experts
nominated by other Members wishing to participate actively in
the work of the group;

A (3) To select, in accordance with Regulation 30 of the General Regulations,
Dr. N. K. Vinni¢enko (U.S.S.R.) as chairman of the working group.

Res. 4 (CSM-V) - RAPPORTEUR ON SYNOPTIC METEOROLOGY IN THE TROPICS

THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING:

(1) The great potential of weath

. er satellites in providing data on
tropical weather patterns, ' ’

(2) That recent developments point to the likelihood of significant
advances in the field of tropical meteorology through the use of satellites as
an observing tool and through the use of the application of new and different
theoretical considerations, some of which make use of the computer,

CONSIDERING that there is a need for fhe Commission to be kept informe

d of
the developments of synoptic meteorology in the tropics,
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DECIDES:

(1) To appoint a Rapporteur on Synoptic Meteorology in the Tropics with
the following tasks:

(a) To keep abreast of all important developments in methods of
onalysis and forecasting in the tropics;

(b) To report to the Commission with appropriate recommendations
six months prior to the sixth session of CSM;

(2) To invite Mr. Y. P. Rao (India) to serve as Rapporteur on Synoptic
Meteorology in the Tropics. .

Res. 5 (CSM-V) - WORKING GROUP ON THE GLOBAL DATA-PROCESSING SYSTEM

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING:

(1) Resolution 16 (Cg-V),

(2) That the implementation of the Global Data-Processing System of
the World Weather Watch and developments in the field of meteorological data-proces-
sing are proceeding at an accelerated rate,

- CONSIDERING:

(1) That many questions have arisen regarding the products and meteo-
rological information to be issued by WMCs and RMCs,

(2) That studies and recommendations are required on such Global Data-
Processing System matters as:ipriorities for the transmission of products; exchange
of information on techniques and algorithms used by various centres, and rationali-
zation of output products of the WMCs and RMCs,

DECIDES:

(1) To establish a Working Group on the Global Data-Processing System
with the following terms of reference:

(a) In order to achieve the most rational and economical GDPS
possible, make recommendations on, and keep under continuous
study, the following items:

(i) Principles for the co-ordination of technical operational
matters of the GDPS;
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(ii) Observational dota needs of the GDPS;

(iii) Organization of the GDPS to determine whether changes are
desirable and possible;

(iv) All statements of requirements for the products of the
q
GDPS from all users of the system;

(v) Co-ordination of the input and output products of the
WMCs and the RMCs and the time schedules for their proces-
sing, computing, frequency of issue and distribution;

(vi) Transmission priorities of WMC and RMC products on
the Main Trunk Circuit and its branches, including
priorities for resumption of service after outages;

(vii) Regular exchange among WMCs, RMCs and NMCs of information
on the techniques and procedures used within the GDPS
and the results achieved from these techniques;

(viii ) Co-ordination of matters relating to the storage and
aorchiving of data and products within the GDPS taking
into account the views .expressed by other technical
commissions;

(b) To prepare appropriate parts of the Guide on the GDPS;

(c) To act upon matters referred to the working group by the
president; '

(2) To give the working group the following composition:

(a) A designated regional representative of each regional asso-
ciation;

(b) An expert to be nominated by each of the Members responsible
for the operation of the world meteorological centres;

(¢) Experts nominated by Members responsible for the operation
of regional meteorological centres and other Members wishing
to participate actively in the work of the group;

(3) To select, in accordance with Regulation 30 of the General Regula-
tions, Mr. E. B. Fawcett (U.S.A) as chairman of the working group.
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Res. 6 (CSM-V) — WORKING GROUP ON THE GLOBAL TELECOMMUNICATION SYSTEM

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING that the developments in the field of telecommunications are pro-
gressing at an acceleroted rate, and

CONSIDERING:

(1) That the concept of the World Weather Watch, in the implementation
period 1972-1975 will require a series of technical studies,

(2) That changes in meteorological requirements entail a constant review of
the world-wide telecommunication system,

DECIDES:

(1) To establish a Working Group on the Global Telecommunication System with
the following terms of reference:

(a)

(b)

(c)

(d)

(e)

(f)

(9)

To study and to promote organizational, technical and procedural
aspects of the meteorological telecommunication systems in the
framework of the World Weather Watch planning;

To keep under constant review developments in telecommunication
techniques and equipment and their adoptation to the requirements
of an efficient, world-wide system of meteorological telecommunica~
tions;

To formulate for meteorological transmissions, proposals on inter-
naotional standardization of operating practices, procedures, equip~
ment and related questions, including format and schedules;

To keep under constant review the operation of the meteorological
telecommunication systems and, as necessary, initiate action to
remedy shortcomings and effect improvements;

To keep in touch with the activities of the Working Groups on
Meteorological Telecommunications of all regional éssociations;

To keep in touch with the activities of those other working groups
of CSM which may have implications on meteorological telecommunica-
tions; ‘

To keep abreast of the activities of the International Telecommuni-
cation Union, the International Civil Aviation Organization, ond
other international organizations concerned on matters pertaining
to meteorological telecommunications;
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(h) To establish,as necessary, study groups or ponels composed of experts
for consideration of special problems of a technical or operational
nature;

(i) To undertake any appropriate task in accordance with the directives
given by the Commission for Synoptic Meteorology;

(j) To advise the president of the Commission for Synoptic Meteorology
on meteorological telecommunication problems as necessary;

(2) To give the following composition to the working group:

(a) The chairmen of the Working Groups on Meteorological Telecommunica-
tions of all regional associations (or the designated regional
representatives);

(b) Experts to be nominated by each of the Members responsible for the
operation of World Meteorological Centres and the Regional Tele-
communication Hubs on the Main Trunk Circuit and its branches;

(c) Experts nominated by other Members wishing to participate actively
in the work of the group;

(3) To select, in accordance with Regulation 30 of the General Regulations,
Dr. C. Giallombardo, as chairman of the working group.

Res. 7 (CSM-V) - RAPPORTEUR ON TRAINING IN SYNOPTIC METEQROLOGY

THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING:

(1) The Report of the Working Group on Qualifications and Training of Meteo-
rological Personnel in the Field of Synoptic Meteorology,

(2) WMO Publicotion No. 258.TP.144 - Guidelines for the Education and
Training of Meteorological Personnel,

CONSIDERING:
(1) The rapid developments now taking place in synoptic meteorology,

(2) The need to reflect these developments in the provisions for training
personnel in synoptic meteorology,
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DECIDES:

(1) To appoint a Rapporteur on Training in Synoptic Meteorology with the
following terms of reference:

(a) To keep abreast of new developments in synoptic meteorology which
might have repercussions on the provisions of education and

training in this field;

(b) To recommend any consequent changes which he finds desirable in
such matters as categories of personnel, syllabi, training
aids, etc.; : '

c To keep informed on other training aspects relating to synoptic
; y
meteorology;

(d) To report his findings to the president of CSM;

(2) To invite Mr. D. B. A. Mandengue (Cameroon) to serve as Rapporteur on
Training in Synoptic Meteorology. '

Res. 8 (CSM-V) - REVISION OF THE RESOLUTIONS AND RECOMMENDATIONS OF THE COMMISSION
FOR SYNOPTIC METEOROLOGY

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING the action taken on the recommendotions adopted prior to its fifth
session,

CONSIDERING that all the resolutions adopted prior to its fifth session are
now obsolete,

DECIDES:

(1) To keep in force Recommendations 63,l64, 65 and 66 (70-CSM) and
to publish their texts in the report of the fifth session;

(2) Not to keep in force Resolutions 1 to 12 (CSM-IV);
(3) To note with satisfaction the action taken by the competent bodies or

Members on Recommendations 73 (CSM-II), 1 to 53 (CSM-IV), 54 to 60 (68-CSM), and
62 (69-CSM) which are now redundant.
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RECOMMANDATIONS ADOPTED BY THE SESSION

Rec. 1 (CMS-V) - EXTENSION OF MARSDEN NUMBERING SYSTEM OF TEN-DEGREE SQUARES

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING the requirement of moving stations using FM 33.D-PILOT SHIP and
FM 36.D-TEMP SHIP to encode the Marsden number MMM at positions north of 80°N and
south of 70°S,

CONSIDERING that this requirement can be satisfied in the simplest manner
by an appropriate extension of the Maorsden numbering system beyond these latitudes,

RECOMMENDS ¢
(1) That Code 2590 - MMM be extended as follows:

(a) Ten-degree triangles north of 80°N shall be numbered from 901 to
936, starting with the triangle west of the Greenwich meridian,
progressing westwards;

(b) Ten-degree squares south of 70°S shall be numbered from 552 to
587, starting with the square west of the Greenwich meridian,
progressing westwards;

(c) Likewise the ten-degree triangles south of 80°S shall be numbered
from 588 to 623, starting with the triangle west of the Greenwich

meridian, progressing westwards;

(2) That this extension be implemented as from 1 January 1972.

Rec. 2 (CSM-V) - CODE FORM FM 40.C - ROCOB SHIP

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING Recommendation. 24 (CSM-IV),

CONSIDERING that groups giving time of observation and position of ship in
reports of various types from ships should be, as far as possible, in the same form
in all international codes,
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RECOMMENDS that the first five groups of the symbolic form FM 40. C - ROCOB
SHIP be changed, as from 1 January 1972, to the following:

M.M.M.M, YYGGgg 99L L L oL LLL MMMU, U
1137 aaa coooo0 La Lo

rmaleserd

Rec. 3 (CSM-V) - DELETION OF CODE FORM FM 17 - MONT

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING Note (1) under FM 17 - MONT specifying that MONT is to be added at
the end of a SYNOP report,

CONSIDERING:
(1) That FM code forms are intended to be used as separate reports,

(2) That a substantial number of countries use MONT, mostly in national
exchanges,

RECOMMENDS:

(1) That FM 17 - MONT be deleted from ChOpter I, Part A, of Volume B, WMO
Publication No. 9.TP.4;

(2) That the following groups be added to FM 11.D - SYNOP:
(MONT N'C'H'H'C,);

(3) That all the notes now given under FM 17 - MONT be changed as
appropriate and appended to the notes under FM 11.D - SYNOP except Notes (2), (3)
and (7), which should be deleted;

(4) That the following oddition be added to Note (5) (i) so that it will
now read os follows:

".... be coded as /, and H'H' be coded os //, only when the upper
surface of the clouds cannot be observed."
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Rec. 4 (CSM-V) - CORRECTION OF THE SPECIFICATION DE H'H'

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

'NOTING that a discrepancy exists in Chapter I, Part A, of Volume B,
WMO Publicotion No. 9.TP.4, between Note 2 under H'H' and Note 6 under
FM 17 - MONT,

CONSIDERING that this discrepancy may cause a misunderstanding when
coding H'H',

RECOMMENDS :

(1) That the Notes under H'H' be corrected as follows:

"(1) H'H' = 99 - the upper surface of clouds is at
altitude of 9900 m or higher;

(2)

H'H' = // - the bases of clouds are below the station level
and the tops are above the station level; however, if the upper

surface of the clouds can be observed, it shall be reported by
means of H'H';

(3) The MONT code group must not be used for clouds of which
the bases are above the level of the land station."

(2) That this correction be implemented on 1 January 1972,

Rec. 5 (CSM-V) - DELETION OF CODE FORM FM 31 - NEPH

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING the results of an inquiry with Members which indicated that
code form FM 31 - NEPH is rarely used,

CONSIDERING that there is no longer an international use of this
code form,

RECOMMENDS that FM 31-NEPH be deleted,os from 1 January 1972, from the set
of international meteorological codes;

REQUESTS the Secretary-General to arrange for the inclusion in
Chapter III of WMO Publication No. 9.TP.4, Volume B, of the information

received from Members who indicate their intention to use this code form
for national purposes.
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Rec. 6 (CSM-V) - STANDARDIZED FORMAT FOR THE EXCHANGE OF AIRCRAFT REPORTS FOR
SYNOPTIC PURPOSES

THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING:

(1) Resolution 16 (Cg-V) which points out that aircraft reports constitute
a valuable source of upper-air data and that their selection and distribution
should be developed as an integral port of the WWW Plan,

(2) That ICAO is studying the possibility of introducing a standardized
format for AIREP messages, in particular in ground-to-ground exchonges,
CONSIDERING that in addition to the CODAR code form there is a requirement
for a standardized formot of aircraft reports to facilitate their use, especially
for computer processing,
RECOMMENDS :
(1) That ICAO:

(a) Be informed that the standardized format for the synoptic
exchanges of aircraft reports bosed on the AIREP form given
in the annex*to this recommendation represents the
meteorological requirements for such exchanges;

(b) Be invited to take this standaordized format into considera-
tion in the follow-up action on Recommendation 5.1/2 of
the ICAQ Sixth Air Navigation Conference; -

(2) -That aircraft reports, when exchanged for syhoptic purposes, be
in either the standardized format of AIREP messages given in the annex* to this
recommendation when finally approved by ICAO or in FM 41.D.CODAR;

INVITES the President of CSM, in consultation with the Secretary-General,
to take any further measure which might be required for the early introduction
of the standardized format of aircraft reports, taking into account the action now
being taken by ICAO on the overall standardizetion of AIREP messages.

* See Annex X.
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ec. 7 (CSM-V) - ACCURACY OF THE FIX AND REPETITION RATE OF ATMOSPHERICS

THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING that it is not always possible to accurately position a sferics fix,
CONSIDERING:

(1) That it is desirable to have an indication of the accuracy of a
sferics fix, '

(2) That it is feasible to modify code table 0139 (A. - Repetition rate of
atmospherics) to provide this information without unduly sacr1¥1c1ng the original
uvsefulness of the table,

RECOMMENDS thot the code table in the Annex* to this Recommendation replace
the present code table 0139 (A - Repetition rate of atmospherics), as from
1 Janvary 1972.

* See Annex XI.

Rec. 8 (CSM-V) - TIME AND TYPE OF MESSAGE INDICATOR GROUP

THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING:

(1) That no uniform rules exist at present regarding the inclusion of an
indication of the type of message in the text of a coded meteorological report,

(2) The increase of the number of code forms for internaotional use, as a
result of new requirements regarding the exchange of meteorological and related
information,

CONSIDERING:

(1) That there would.be advantages in using four-letter indicators, allowing
the type of message to be given by the first pair of letters and the part of the
message by the second pair,

(2) That the system of identification should be applied to all code forms
for synoptic observations,

(3) That the type of message indicator group should be included in each
message except, for the time being, in the case of SYNOP and SHIP reports where it
should be given only in the first line of the text of a bulletin of such reports,

(4) That the date.and time of SYNOP reports should be indicated in the
first-line of the text of a bulletin of SYNOP's,
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RECOMMENDS :

(1) That the table of Code 2582 be replaced by the table given in Part A
of the Annex* to this recommendation;

(2) That the code forms FM 11.D, FM 21.D, FM 22.D, FM 23.D, FM 32.D,
FM 33.D, FM 35.D, FM 36.D and FM 41.D and the relevant notes under these code forms
be amended to provide for the introduction of the group M M M. M and, in the case of
SYNOP, of the group YYGG;

(3) That these code changes come into force on 1 January 1972;
REQUESTS the Secretary-General to arrange for the necessary amendments as

given in Part B of the Annex* to this Recommendation, for SYNOP and PILOT by way of
example, to be made to Chapter I, Part A, of Volume B, WMO Publication No. 9.TP.4.

* See Annex XII,

Rec. 9 (CSM-V) ~ EXCHANGE OF DATA RELATING TO VERTICAL WIND SHEAR IN ZONE OF
MAXIMUM WIND :

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING that the fifth session of the Regional Association VI considered
data relating to vertical wind shear useful to all countries and that their
international exchange should be encouraged,

CONSIDERING:

(1) That the transmission of data relating to vertical wind shear ‘
undertaken at all upper-air stations in the U.S.S.R. since 1968 had proven useful
for aviation forecasting,

(2) That mandatory transmission of these data should be held in
abeyance until more experience is gained regarding their use,

RECOMMENDS :

(1) That the following changes be made to Chapter I of Volume B,
WMO Publication No. 9.TP{4:

(a) In Section 3 of Parts A and C of FM 32.D and FM 33.D and in
Section 4 of Parts A and C of FM 35.D and FM 36.D, after
"d d f f f ", add "(4vb bVaY )"
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(b) In Note 2, Section 3, under FM 32.D, add "and data for ver-
tical wind shear" at the end of the contents immediately
after "decametres";

(¢) In Note 2, Section 4, under FM 35.D, add "and data for ver-
tical wind shear" ot the end of the contents immediately
after "level (s)";

(d) In Note 4 and Note 6, under FM 32.D, add:
"(iii) Data for vertical wind shear are included in Section 3
on an optional basis"; ’
(e) In Note 4 and Note 6, under FM 35.D, add:

"(iii) Data for vertical wind shear are included in Section 4
on an optionol basis”;

(f)  On page 1-A-3-34, add:

"v v_ -~ obsolute value of the vector difference between
. the maximum wind and the wind blowing at 1 km above
the level of maximum wind, in units indicated by YY
(FM 32.D, FM 33.D, FM 35.D, FM 36.D)";

"vbvb - absolute value of the vector difference between the
maximum wind and the wind blowing at 1 km below _
the level of maximum wind, in units indicated by YY

(FM 32.D, FM 33.D, FM 35.D, FM 36.D)";

(2) That these amendments become effective on 1 January 1972;

(3) That Members be encouraged to include these data as often as
possible in upper-air reports.

Rec. 10 (CSM-V) - STANDARD LEVELS IN THE HIGH ATMOSPHERE

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING Recommendation 2 (CSM-IV) and the relevant part of Resolution 2
(EC-XVIII), '

CONSIDERING:

(1) That there is a need for the designation of pressure levels above
10 mb as standard, : - .
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(2) That during rocket soundings it is the height of the sonde which is
measured, although the mapping of these observations is usually carried out with
regard to isobaric surfaces,

(3) That during an interim period provision should be made in ROCOB .
messages for the reporting of data both with regard to isobaric and horizontal
surfaces,

RECOMMENDS :

. (1) That the pressure levels of 7 mb, 5 mb, 3 mb, 2 mb and 1 mb should be
cdopted as standard;

- (2) That FM 39.C.ROCOB and FM 40.C-ROCOB SHIP be amended as indicated in
the annex*to this recommendation;

(3) Thot the recommended code changes become effective as from 1 January
1972; . .

REQUESTS the Secretary-General to arrange for the necessary amendments to
be included in WMO Publication No. 9.TP.4, Volume B.

* See Annex XIII.

Rec. 11 (CSM-V) - ADOPTION OF THE 250-mb LEVEL AS A STANDARD ISOBARIC LEVEL

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING:

(1) Recommendation 9.3/4 (CAeM-Ext. (69AN Conf. 6) and relevant part of
Resolution 24 (EC-XXI),

(2) Recommendations 12/1, 12/2 and 18/4 of the ICAO Fifth North Atlantic
Regional Air Navigation Meeting,

(3) Abridged Final Report of CCl-V, paragraph 4.4 of the general summary,

CONSIDERING:

(1) That there is an aeronavtical requirement for the hemispheric exchange
of data pertaining to the 250-mb level,

(2) That there is a need for the preparation of charts of 300, 250 and
200 mb for combined use in synoptic meteorology,
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RECOMMENDS :
(1) That the 250-mb level should be designated as a standard isobaric level;

(2) That the reporting of data pertaining to the 250-mb level be transferred
from Part B to Part A of Code Forms FM 32.D-PILOT, FM 33.D-PILOT SHIP, FM 35.D-TEMP
and FM 36.D-TEMP SHIP;

(3) That this code change be implemented as from 1 January 1972;

REQUESTS the Secretary-General to arrange for the necessary amendments to be
included in WMO Publication No. 9.TP.4, Volume B.

Rec. 12 (CSM-V) - REPORTING OF PARTS B AND D OF FM 36.D-TEMP SHIP BY VOLUNTARY
OBSERVING SHIPS

THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING paragraph 12.12 of the General Summary of the Fifth Session of CMM,
CONSIDERING:

(1) That Parts A and C are most readily used by meteorological centres for
processing,

(2) That information contained in Parts A ond C allows a check of the datag,
RECOMMENDS that voluntary observing ships moking upper-cir observations be

permitted to delete Ports B and D of code form FM 36.D when operational difficulties
are encountered in transmitting the full upper-air messoge to coastal radio stations.

Rec. 13 (CSM-V) - INCLUSION OF NEW SECTIONS IN FM 32.D, FM 33.D, FM 35.D,AND FM 36.D

THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING:

(1) That certain Members have expressed a requirement for transmitting
national and/or regional information in upper-level reports,

(2) That code forms FM 35.D-TEMP and FM 36.D-TEMP SHIP include provision
for the inclusion of code groups to be developed regionally,
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CONSIDERING that the need for regional and national code groups in upper-
level reports will undoubtedly expand in the future,
RECOMMENDS :

(1) That the following be added, as from 1 January 1972, to Parts B and D of
code forms FM 32.D-PILOT and FM 33.D-PILOT SHIP:

"Section 5 51515 Code groups to be developed regionally",
52525

"Section 6 61616 Code groups to be developed nationally",
62626

69696
(2) That "Section 9 51515 Code groups to be developed regionally" in

Parts B and D of FM 35.D and FM 36.D be changed to read:

“Section 9 51515 Code groups to be developed regionally",
52525 :

59595

"Section 10 61616 Code groups to be developed nationally”.
62626

69696

Rec. 14 (CSM-V) - PROVISION FOR REPORTING HEIGHTS ABOVE 29 700 m IN CODE FORMS
FM 32.D AND FM 33.D

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING that the highest level that can be reported using the indicator 9
in Section 4 of Part D in code forms FM 32.D and FM 33.D is 29 700 m,

CONSIDERING:
(1) That there is a need for the reporting of wind dota above 29 700 m,

(2) That the balloon often attains heights above this level,
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RECOMMENDATION 15

RECOMMENDS :

(1) That the following changes be made to Chapter I, Part A, of Voluhe B,
WMO Publication No. 9.TP.4:

(a)

Under Section 4 of Part D of FM 32.,D and FM 33.D replace
A by:f9(or 1)%
or- or

8 8

In Note 2 under FM 32.D replace "8,9 or 21212" by "8, 9 (or 1) or
21212"; _ '

In Note 14 under FM 32.D replace the present text by the following:

"When the altitudes of regional fixed levels and/or significant
levels are given in units of 300 metres, the indicator figure 9 is
used in Section 4 up to the height of 29 700 m; above this level
the indicator figure 1 is used instead of 9. When the altitudes
of regional fixed levels and/or significont levels are given in
units of 500 m, the indicator figure 8 is used in Section 4. The
indicator 1 specifies that 30 000 m be added to the heights indi-
cated by tnulu2u3";

(2) That these changes be introduced on 1 January 1972.

Rec. 15 (CSM-V) - CODE FORM FOR REPORTING SUBSURFACE BATHYTHERMAL OBSERVATIONS (BATHY)

 THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING:

(1) The final report of the second session of the CSM Working Group on
Data Needs and Codes,

(2) The summary report of the third session of the Joint WMO/IOC Group of
Experts on Co-ordination of Requirements,

(3) The General Plan and Implementation Programme of IGOSS for Phase I
as approved by IOC and WMQ,

CONSIDERING that there is a need for a code form to be used in the synoptic
reporting of subsurface bathythermal observations,
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RECOMMENDS :
(1) That the code form for reporting.subsurfuce bathythermal observations
(BATHY) given in the annex* to this recommendation be used internationally as from

1 January 1972;

(2) That the code form be 1ncluded in Chapter I of WMO Publication No. 9.TP.4,
Volume B.

* See Annex XIV.

Rec. 16 (CSM-V) - CODE FORM FOR REPORTING MULTIPLE OCEANOGRAPHIC OBSERVATIONS (TESAC)

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING:

(1) The final Report of the Second Session of the CSM Working Group on Data
Needs and Codes,

(2) The Summary Report of the third session of the Joint WMO/IOC Group of
Experts on Co-ordination of Requirements,

(3) The General Plan and Implementation Programme of IGOSS for Phase I as
approved by I0OC and WMO,

CONSIDERING:

(1) That there is a need for an open-ended code form for reporting multiple
oceanographic observations which includes temperature, salinity and current, and
possibly other elements at various depths,

(2) That the code form for reporting multiple oceanographic observations
should allow for the required accuracy of observation with respect to certain para-
meters, and consequently to location and time of observation,

RECOMMENDS:

(1) That the code form for reporting multiple oceanographic observations
(TESAC) given in the annex* to this recommendation be used internationally as from
1 January 1972;

(2) That the code form be included in Chapter I of WMO publlcutlon
No. 9.TP.4, Volume B.

* See Annex XV.
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Rec. 17 (CSM-V) - AMENDMENTS TO THE AERONAUTICAL METEOROLOGICAL FIGURE CODES

THE COMMISSION FOR SYNOPTIC METECROLOGY,
NOTING:

(1) The desirability for a review of the new aeronautical meteorological
figure codes expressed by ICAO,

(2) The comments presented by WMO Members, ICAO and IATA on the new
aeronautical meteorological figure codes which became applicable on 1 January 1968,

CONSIDERING that the experience gained in the use of these codes has

revealed that they are generally considered as suitable to meet the aeronautical L

requirements, but that there 1s a need for a number of minor improvements to these &V e

codes, . ,<§t"
RECOMMENDS 3 R

to the aeronautical meteorological figure codes as appearing in Chapter I, Part A, _ )

~L N
1"\, ~
(1) That the changes given in the annex®to this recommendation be made ( 4$)§;Q7€iJ
Volume B of Publication No. 9.TP.4; T

(2) That these changes come into force on 1 January 1972.

*° See Annex XVI,

Rec. 18 (CSM-V) - LOCATION OF PERIOD-OF-VALIDITY GROUP IN TAF

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING Recommendation 7.3/4 of the ICAO Limited EUM (RAC/COM) Regional
Air Navigation meeting as approved by the ICAO Council,

CONSIDERING that the difficulties in the automatic selection of TAF
messages do not appear to be encountered at present for METAR and SPECI
reports,

RECOMMENDS:

(1) That the following amendment be made to WMO Publication No. 9.TP.4,
Volume B:

- Interchange the position of the G1G1G2G2 and CCCC groups in
code form FM 51.D - TAF;

(2) That this change comes into force on 1 January 1971.
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Rec. 19 (CSM-V) - CODE FORM FOR FORECAST UPPER WIND AND TEMPERATURE AT SPECIFIED POINTS

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

-NOTINGfthe existing requirement for the dissemination of area forecasts in
coded form when these forecasts cannot be exchanged in pictorial form,

CONSiDERING that there is an urgent need for a simple code form for this
purpose,

RECOMMENDS that, pending the development of a general code form for the
disseminotion of grid-point values required by various categories of users, the code
form given in the annex*to this recommendation be used internationally as from
1 Janvary 1972,

* See Annex XVII.

Rec. 20 (CSM-V) - CODE FORM FOR REPORTING SYNOPTIC INTERPRETATION OF CLOUD DATA OBTAINED
BY METEOROLOGICAL SATELLITES :

THE COMMISSION FOR SYNOPTIC MEfEOROLOGY,
NOTING:
(1) The requirement expressed by Members for the exchange of
information, based on satellite cloud observations,
(2) The superior capabilities of the meteorological satellite in
detecting and tracking tropical cyclones,

CONSIDERING:

(1) That comparatively few conventional meteorological observations
are available over the large expanses of ocean areas, especially in the southern
hemisphere,

(2) That there is a need for special messages of tropical cyclone
data obtained from meteorological satellites,

(3) That the exchange of information of synoptic features derived
from satellite observations should assist forecasting centres in this work,

RECOMMENDS :

(1) That the code form given in the annex*to this recommendation
be introduced, on an experimental basis, for the reporting of the synoptic inter-
pretation of cloud data obtained by meteorological satellites as from
1 Januvary 1972;

* See Annex XVIII.
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(2) That Members be asked to comment on the code form not later than
1 October 1972, to enable .its advantages and disadvantages to be analysed;

(3) That the code form, amended as necessary, be introduced for international

use as from 1 January 1975,

Rec. 21 (CSM-V) - CODE FORM FOR REPORTING GROUND RADAR WEATHER OBSERVATIONS

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING:

(1) That radar information is being exchanged between countries of
different Regions,

(2) That present and post weather as well as cloud information is being
exchanged on an international basis,

(3) Paragraph 3.2.7 of the Report of the ECAFE/WMO Preparatory Mission
on Typhoons (May 1967),

CONSIDERING ¢

(1) That radar information can usefully supplement other meteorological
data,

(2) Thot radar observations of troplcal cyclones are of w1despreud
international interest,

(3) That certain radar observations are in the same category as present
and past weather cloud information, :

(4) That o code form for the international exchange of radar data is
needed,

RECOMMENDS that the code form given in the annex* to this recommendation
be used for reporting ground radar observations, as from 1 January 1972.

* See Annex XIX.
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Rec. 22 (CSM-V) - CODE FORM FOR SYNOPTIC SURFACE OBSERVATIONS

THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING:

(1) Resolution 6 (CSM-II), indicoting the principle that no mojor code
changes shall be recommended unless they provide substantial advantages which should
clearly be demonstrated,

(2) Resolution 1 (CSM-IV), indicating principles for guidance in the deter-
mination of requirements and development of meteorological codes, and specific prob-
lems, all related to synoptic surface observations,

(3) Resolution 16 (Cg-V) - World Weather Watch, describing the extension of
conventional observing networks with, inter alia, automatic weather stations, and the
equipment of GDPS centres with the most modern facilities, including high-speed com-
puters,

(4) GARP Special Report No. 1 - Report of Planning Conference on GARP
(March 1970), describing plans for the First GARP Global Experiment in 1975/76,

CONSIDERING:

(1) That automated data processing fequires, for greater efficiency and
economy, the use of non-ambiguous code forms which also do not contain plain
language additions,

(2) That the code forms should permit easy and economic coding of
observations originoting from automatic weather stations,

(3) That the present SYNOP and SHIP code forms cannot accommodate in an
efficient way changes of the resolution of data or other modifications as the result
of changes of requirements, unless the structure of the code form is entirely changed,

(4) That studies of a possible revision of the present SYNOP and SHIP ?ode
forms, carried out since CSM-II (1958), have led to a new proposed code form which
has substantial advantages, as can clearly be demonstrated,

(5) That this new code form appears to be flexible enough to accomodate easily
changes due to new requirements which may become evident in the next two decades

or so,

(6) That the practical consequences of o major change of SYNOP and SHIP'code
forms necessitate extensive preparations by national meteorological serv1Ce§ during
a period of several years between the date of the decision and the date of implementa-
tion,

(Z) That the period of preparation can be used for tests of the new code
form with a view to maoking any necessary refinements before the 1mplementaf10n date,



- 92 RECOMMENDATION 23

(8) That implementation of the new code form, well before the First GARP
Global Experiment starts, is highly desirable,

RECOMMENDS :

- (1) That the code forms contained in Parts A, B and C of the annex* to this
recommendation be introduced for international use as’ from 1 Jenuary 1975, subject to
modifications to be applied, if necessary, before l July 1973

\ -

(2) That Members be invited to test these code forms, using the points
mentioned in Part D of the annex*to this recommendation for guidance, and inform the
Secretary-General of any comments and suggestions they may have before 1 October 1972.

*  See Annex XX.

Rec. 23 (CSM-V) - CODE FORMS FOR THE EXCHANGE OF SYNOPTIC SURFACE OBSERVATIONS
ORIGINATING FROM AUTOMATIC WEATHER STATIONS

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING the increased use of automatic weather stations for the
observation of meteorological data intended for international exchange,

CONSIDERING:

(1) That in a number of respects the present SYNOP and SHIP code
forms are not satisfactory for encoding observations made by cutomatic
weather stations;

Xro UCthll Ol a SUltO e
COdE IOI“.I

(3) That the code forms SYNOP-FM 14.E and SHIP FM 24.E given in Parts A
B and C of the annex* to Recommendation 22 (CSM-V) and recommended for general
introduction in 1975 are suitable for reporting observations made by automatic
weather stations,

RECOMMENDS that the sections 1 of the code forms SYNOP-FM14.E

and SHIP-FM 24.E be used for the international exchange of reports con-
taining observations of automatic weather stations, as from 1 January 1972.

* See Annex XX.
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Rec. 24 (CSM-V) — REVISION OF NOTES IN CHAPTER I OF VOLUME B

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING:

(1) General summary, paragraph 5.8.1, Abridged Report of Third Congress,

(2) Recommendation 8 (CSM-III) and the relevant part of
Resolution 33 (EC-XIV),

(3) Resolution 1 (CSM-1V),

(4) The report of the second session of the CSM Working Group on Data
Needs and Codes,

CONSIDERING that as Chapter I of Volume B is Annex II of the Technical
Regulations there is need of o revised text of the Notes in Volume B in Technical

Regulation format, :

RECOMMENDS the following principle for the revision of Notes in Chapter I
of Volume B:

The Notes in Chapter I of Volume B shall be rewritten in the form of
STANDARD Practices and Procedures of the Technical Regulations and Notes;

REQUESTS the Secretary-General, in consultation with the president of CSM,
to arrange for the revision of the Notes in Chapter I of Volume B, making use, if
necessary, of a consultant;

REQUESTS the president of CSM to arrange for the formal adoption of the
revised text.

c. 25 (CSM-V) - REFERENCE IN VOLUME B TO THE SELECTION OF ELEMENTS FROM SYNOPTIC
. REPORTS FOR INCLUSION IN WEATHER BULLETINS FOR SHIPPING

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING general summary, paragraph 5.4.9 of Abridged Report of Fourth
Congress, : ‘

CONSIDERING:

(1) Thot peragrophs 13.1.4.5.1 (a) ond (b) (i.e. paragraph 11.1.3 of the
previous edition) of Volume D of WMO Publication No. 9.TP.4 relate to the composi-
tion of a weather bulletin for shipping, :
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(2) That notes in Volume B of WMO Publication No. 9.TP.4, relating to code
forms are primarily meant to give directives regarding the encoding of meteorological
reports,

(3) That confﬁsion is likely to arise for observers if the above-mentioned
paragraphs of Volume D were to be inserted under the code forms SYNOP and SHIP in
Volume B, '

RECOMMENDS :

(1) That paragraphs 13.1.4.5.1 (a) and (b)Aof Volume D not be included under
the code forms SYNOP and SHIP in Volume B;

_(2) (Thot reference to information regarding standard procedures for selecting
elements from synoptic reports for inclusion in weather bulletins for shipping be
inserted in the Introduction to Part A of Chapter I of Volume B.

Rec. 26 (CSM-V) - PRIORITY OF SYNOPTIC TIME FOR UPPER-AIR OBSERVATIONS

THE COMMISSION FOR SYNOPTIC METEOROLCGY,

NOTING that there is o lack of uniformity of instructions and practices
concerning which standard synoptic time has preference when only one upper-air
observation per day is made,

CONSIDERING that when upper-air observing stations can only make one obser-
vation per day, it is desirable that they all make this observation at the same
synoptic time, :

RECOMMENDS:

(1) That when only one upper-air observation is made, the choice of the
time of the observation, 0000 or 1200 GMT, should be a matter for regional associa-
tion decision;

(2) Thot when there are no compelling regional reasons to the contrary, the
0000 GMT observation should be given preference. :
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Rec. 27 (CSM-V) - UPDATING OF VOLUME A OF WMO PUBLICATION No. 9.TP.4

THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING:

(1) Recommendation 64 (CSM-II),

(2) Recommendation 46 (CSM-1V),

(3) The capability of the WMO Secretariat to produce and update Volume A
_ of WMO Publication No. 9.7P.4 by computer and offset printing,

CONSIDERING:
(1) That one half-yearly updating of the volume in the form of a complete
new Volume A is generally supported by Members as indicated in a survey carried out

by the WMO Secretariat,

(2) That a list of all stations for which changes had intervened between
two consecutive updatings could be supplied with each updating,

(3) That the system of advance notification of important changes (METNO
messages) should be maintained,

RECOMMENDS :

(1) That Volume A of WMO Publication No. 9.TP.4 be updated at half-yearly
intervals in the form of a complete new Volume A, :

(2) That o list of all stations for which changes have occurred after the
previous updatings be supplied with each new updating,

(3) That the system of advance notification of important change (METNO
messages) be continued,

REQUESTS the Secretary-General to implement paragraphs (1) and (2) of
RECOMMENDS as from March 1972,

Rec. 28 (CSM-V) - OUTPUT PRODUCTS OF WMCs

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING:

(1) The general list of output products of WMCs as given in Attuchment I
to Appendix II to the WWW Plan for the period 1968- 1971,

(2) The requirements stated by Members and technical commissions for
specific output products not mentioned in the list referred to above,
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CONSIDERING that the primary purpose of the World Weather Watch is to ensure
that all Members obtain the meteorological information they require,

RECOMMENDS that the list of products given in the annex* to this recommenda-
tion be used as a general basis for the establishment and periodic updating of the
actual output product programmes of World Meteorological Centres, taking into account
both the needs of the recipient Members and the capability of the WMCs and the GTS to
meet them.

* See Annex XXI.

ec. 29 (CSM-V) - OUTPUT PRODUCTS OF RMCs

THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING:
(1) The list of output products of RMCs as given in Attachment V to Appen-

dix II to the WWW Plan for the period 1968-1971,

(2) The requirements stated by Members and technical commissions for spe-
cific output products not mentioned in the list referred to above,

CONSIDERING that the primary purpose of the World Weather Watch is to ensure
that all Members obtain the meteorological information they require,

RECOMMENDS that the list of products given in the annex* to this recommenda-
tion be used as a general basis for the establishment and periodic updating of the
actual output product programmes of Regional Meteorological Centres, taking into
account both the needs of the rec1p1ent Members and the capability of the RMCs and
the GTS to meet them. _

*  See Annex XXII.

Rec. 30 (CSM-V) - PUBLICATION OF A GUIDE ON THE GLOBAL DATA-PROCESSING SYSTEM
THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING the need for the publication of a Guide describing in detail the
operational procedures of the Global Data-Processing Systenm,

CONSIDERING that these procedures may require additions or modifications,
RECOMMENDS :
(1) Thot a Guide on the Globul Data-Processing System, along the lines of

the broad outline given in the Annex*to this Recommendation, be published in the four
official languages of the Organization;

(2) That the Guide be kept regularly up to date.
* See Annex XXIII.
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Rec. 31 (CSM-V) - WwW GLOBAL TELECOMMUNICATION SYSTEM MANUAL

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING:

(1) Resolution 16 (Cg-V) ~ World Weather Watch,

(2) WMO Publication No. 9.TP.4, Volume C,

CONSIDERING the need for a concise publication containing all the regulatory
materiol for the WWW Global Telecommunication System in order to assist Members in
assuming their responsibilities for implementing their contribution to the WWW,

RECOMMENDS that the regulatory material for both the global aond regional
aspects of the Global Telecommunication System be assembled in one publication to

be named "WWW Global Telecommunication System Manual",

REQUESTS the Secretary-General:
(1) To take the necessary steps for this manual to be prepared with due
attention to editing and layout of material and to publish this manual in the four

working languages of the WMO;

(2) To update this manual by supplements, as required.

Rec. 32 (CSM-V) - ORGANIZATION OF THE GLOBAL TELECOMMUNICATION SYSTEM

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOfING:

(1) Resolution 16 (Cg-V) - World Weather Watch,

(2) Resolution 3 (EC-XIX) - Plaonning studies for the WWW,

(3) Resolution 5 (EC-XX) - Configuration and routeing of the Main Trunk
Circuit and its branches,

(4) Recommendation 31 (CSM-V) - WWW Global Telecommunication System Manual,
CONSIDERING:
(1) The need to develop further the details of the Plan of the Global Telé-

communication System to meet the requirements of the countries and the WWW Plan as
adopted by Resolution 16 (Cg-V),
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(2) The need to provide regulatory material for the further planning and
implementation of the Global Telecommunication System,

RECOMMENDS :

(1) That the text given in the annex*to this recommendation be included in
the WWW Global Telecommunication System Manual;

(2) That countries do their utmost to implemeﬁt the prévisions made in this
annex* as part of their contribution to the WWW.

* See Annex XXIV.

Rec. 33 (CSM-V) - CONTENTS OF GLOBAL EXCHANGES

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING:

(1) Recommendation 32  (CSM-V) - Organization of the Global Telecommunica-
tion System,

(2) Thot stations in the basic synoptic network are regularly reviewed
by Regional Associations, ’

CONSIDERING that the exchange programmes need to be brought up to date,

RECOMMENDS :

(1) That reports from the individual stations contoined in the annex* to
this recommendation should be included in the bulletins that are to be exchanged

on the Main Trunk Circuit and its branches,

(2) That countries do their utmost to implement the provisions made in
the onnex* to this recommandation as part of their contribution to the WWW,

REQUESTS the Secretary-General:

(1) To include the annex*to this recommendation in the WWW Global Tele-
communication System Manual,

(2) To publish a list giving the state of implementation of the stations
contained in the annex* to this recommendation as at 1 August 1970.

*  See Annex XXV. -
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Rec. 34 (CSM-V) - METEOROLOGICAL TELECOMMUNICATION PROCEDURES FOR THE GLOBAL
TELECOMMUNICATION SYSTEM

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING:

(1) Resolution 16 (Cg-V) - World Weather Watch,

(2) Recommendation 31 (CSM-V) - WWW Global Telecommunication System Manual,

CONSIDERING that there is a need for uniformity in procedures as regards the
transmission of meteorological information on the GTS,

RECOMMENDS :

(1) Thet all Meteofologicol Services adhere strictly to the procedures set
forth in the annex* to this recommendation;

(2) That the annex*to this recommendation be included in the WWW Global
Telecommunication System Monual. -

* See Annex XXVI,

Rec. 35 (CSM-V) ~ ERROR~CONTROL PROCEDURES IN RESPECT OF DATA TRANSMISSION

THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING:
(1) Resolution 16 (Cg-V) - World Weather Watch,

(2) Resolution 16 (V-RA VI) - Error-control procedures in respect of
dota transmissions,

(3) Recommendation 31 (CSM-V) WWW Global Telecommunication System
Manual, ’

CONSIDERING:

(1) That full compatibility of error-control procedures on the Global
Telecommunication System is required,

(2) That the number of error-control procedures should be kept to a
minimum,
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RECOMMENDS :

“(1) That the error-control procedures (software or hardwore), given in the
annex* to this recommendation, should be followed during the initial phase of the
implementation of the Global Telecommunication System;

(2) That the text given in the annex* to this recommendation be included
in the WWW Global Telecommunication System Manual;

REQUESTS the President of CSM to arrange for the CSM Working Group on the
Global Telecommunication System to make further study of the error-control procedures
with a view to promoting standardization and utilization, if possible, of a single
system,

* See Annex XXVII.

Rec. 36 (CSM-V) - TRANSMISSION AND RELAY OF PICTORIAL INFORMATION OVER CIRCUITS
OPERATED ON A SHARED DATA/FACSIMILE (ANALOGUE) TRANSMISSION BASIS

THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING Resolution 16 (Cg-V) - World Weather Watch,
CONSIDERING:

(1) That to ensure optimum usage of telephone-type circuits, both alpha-
numeric dota and facsimile (analogue) transmissions will be made on telephone-type
circuits on a time sharing basis,

(2) ' That. the Main Trunk Circuit will be operated in a segmented store and
forward mode for both data and facsimile (analogue) transmissiong,

(3) The need for standardized procedures covering identification. and
switching for data to facsimile (anologue) and facsimile (analogue) to data
operations,

RECOMMENDS :

(1) That, during the initial phase of the implementation of the Global
Telecommunication System, the procedures described in the annex*to this recommenda-
tion shall be used on telephone-type circuits (using software or hardware error-
control procedures) operating on a shared data/facsimile (analogue) transmission
basis,
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(2) That the annex* to this recommendation be inclpdéd in the WWW Global
Telecommunication System Manual,

REQUESTS the President of CSM to arrange for the CSM Working Group on the
Global Telecommunication System to make further study of the identification and
switching procedures with a view to promoting standardization and utlllzotlon, if
possible, of a 31ngle system,

* See Annex XXVIII.

Rec. 37 (CSM-V) - TECHNICAL CHARACTERISTICS AND SPECIFICATIONS OF METEOROLOGICAL
TRANSMISSIONS

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING:

(1) Resolution 16 (Cg-V) - World Weather Watch,

(2) Resolution 3 (EC-XIX) - Planning studiés for the WWW,

(3) Resolution 5 (EC-XX) - Configuration and routeing of the Main Trunk
Circuit and its branches,

(4) Resolution 6 (EC-XXI) - Modems for signalling rates of 2 400 bits per
second,

(5) Recommendation 31 (CSM-V) - WWW Global Telecommunication System Manual,

CONSIDERING:

(1) The need to develop further the details of the technical characteristics
of the different components of the Global Telecommunication System to meet the

requirements of the WWW Plan as adopted by Resolution 16 (Cg-V),

(2) The need to provide regulatory material for the further planning and
implementation of the Global Telecommunication System,

RECOMMENDS :

(1) That the text given in the annex*to this recommendation be included in
the WWW Global Telecommunication System Manual;

(2) That countries do their utmost to implement the prov1s1ons made in this
annex*as part of their contribution to the WWW.

* See Annex XXIX.
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Rec. 38 (CSM-V) - REPORTS OF RECEPTION CONDITIONS OF METEOROLOGICAL RADIO TRANSMISSIONS

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

CONSIDERING that there is a need for d uniform format for reporting on
reception conditions of meteorological radio transmissions and the exchange of
such messages between centres concerned,

RECOMMENDS that the code form RECEP given in the annexX to this recommendation

be adopted for the reporting of reception conditions of meteorological transmissions
and be included in the WWW.Global Telecommunication System Manual.

* See Annex XXX,

Rec. 39 (CSM-V) - IMPLEMENTATION DATES OF METEOROLOGICAL TELECOMMUNICATION PROCEDURES
FOR_THE GLOBAL TELECOMMUNICATION SYSTEM

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING:
(1) Resolution 16 (Cg-V) - World Weather Watch,

(2) Recommendation 32 (CSM-V) - Organization of the Global Télecommunication
System,

(3) Recommendation 35 (CSM-V) - Error-control procedures in respect of data
tronsmissions,

(4) Recommendation 36 (CSM-V) -~ Transmission and relay of pictorial infor-
mation over circuits operated on a shared datao/facsimile (analogue) transmission basis,

(5) Recommendation 34 (CSM-V) - Meteorological telecommunication procedures
for the Global Telecommunication System,

CONSIDERING the need for uniformity in meteorological telecommunication pro-
cedures for world-wide application,

RECOMMENDS :
(1) Thot the meteorological telecommunication procedures set forth in Recom-
mendations 35 and 36 (CSM-V) should come into force on 15 January 1971,

(2) That the meteorological telecommunication procedures set forth in
Recommendation 34 (CSM-V) should come into force on 15 April 1971.
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Rec. 40 (CSM-V) - IMPLEMENTATION DATES OF THE MAIN TRUNK CIRCUIT AND ITS BRANCHES

THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING:
(1) Resolution 16 (Cg-V) - World Weather Watch,

(2) Recommendation 32 (CSM-V) - Organization of the Global Telecommunication
Systenm,

. (3) Recommendation 37 (CSM-V) - Technical characteristics and specifications
of meteorological transmissions,

(4) Recommendation 39 (CSM-V) -~ Implementation dates of meteorological tele-
communication procedures for the Global Telecommunication System,

CONSIDERING the need for co-ordination of the full implementation of the
different segments of the Main Trunk Circuit and its branches in the various parts of
the world,

RECOMMENDS that Members concerned should do their utmost to implement the
centres and segments of the Main Trunk Circuit and its branches as soon as possible
so that the entire Maoin Trunk Circuit and its branches be fully operational on
15 January 1973;

REQUESTS the Secretary General to assist in the co-ordination of the imple-
mentation of the Main Trunk Circuit and its branches.

Rec. 41 (CSM-V) - AMENDMENTS TO VOLUME I OF THE WMO INTERNATIONAL CLOUD ATLAS

THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING paragraph 11.6 of the general summory of CSM-IV,

CONSIDERING that the revised definitions and\descriﬁtions of hydro-
meteors, prepared by the Working Group on Description of Hydrometeors,

constitute an improvement on the existing text of the International Cloud
Atlas,

RECOMMENDS that these revised.definitions and descriptions of
hydrometeors given in the annex*to this recommendation replace the corresponding

definitions ond descriptions now appearing in Volume I of the International
Cloud Atlas,

REQUESTS the Secretary-General to arrange for the publication of the
revised text in a suitable form.

* See Annex XXXI,
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Rec. 42 (CSM-V) - AMENDMENTS TO THE TECHNICAL REGULATIONS

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING:

(1) Resolution 28 (Cg-V) - Technical Regulations of the World Meteorological
Organization,

- (2) General Summary, paragraph 7.4.13 of Fifth Congress,

(3) The suggested amendments to the Technical Regulations developed by the
CSM Working Groups on Technical Regulations and on Telecommunications,

(4) The amendments to the Technical Regulations as suggested by the Informal
Meeting of Experts on the Revision of the Technical Regulations in the Light of the
World Weather Watch (Geneva, February 1970) and the comments of presidents of techni-
cal commissions on these amendments,

CONSIDERING the need for amending the Technical Regulations in the light of
recent developments in meteorology,

RECOMMENDS that after appropriate editing and co~ordination the amendments
given in the annex* to this recommendation be incorporated in the Technicol Regula-
tions of the World Meteorologicel Organization.

*  See Annex XXXII,

* Rec. 43 (CSM-V) - REVISION OF RESOLUTIONS OF THE EXECUTIVE COMMITTEE BASED ON PREVIOUS
RECOMMENDATIONS OF THE COMMISSION FOR SYNOPTIC METEOROLOGY'

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING with satisfaction the action taken by the Executive Committee on the
previous recommendations of the Commission for Synoptic Meteorology,

CONSIDERING that many of these recommendations have become redundant in the
meantime,

RECOMMENDS :

(1) That the following Executive Committee resolutions be no longer consi-
dered necessary: Resolutions 12, 13 und 14 '(EC-XVIII); 5, 9 and 10 (EC-XX);

(2) That the following Executive Committee resolutions be maintained in
force: Resolutions 10 (EC-XVI) and 11 (EC-XX).
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ANNEX I

Annex to pﬁragrogh 4,2,2,1 of the General Summary

LIST OF PHENOMENA REQUIRED TO BE REPORTED AS PRESENT
WEATHER IN CODE FORMS FOR SYNOPTIC SUREACE OBSERVATIQNS
INTENDED FOR INTERNATIONAL EXCHANGE

White out.

Visibility reduced by smoke, e.g. veld or forest fires, industrial smoke or
volcanic ashes.

Condensation trails.

Shallow fog or shallow ice fog at the station, not deeper than about:
2 metres on land or 10 metres at sea.

Haze. .
Dust haze. .

Mist.

Slight or moderate precipitation within sight, but not at the station,
reaching or not reaching the surface.

Heavy precipitation within sight, but not at the station, reaching or not
reaching the surface.

Well-developed dust or sandwhiri(S) seen at or near the stafion.

Drifting dust or sand

Drifting snow.

Blowing dust or sand

Blowing spray.

Slight or moderate blowing snow

Heavy blowing snow

Duststorm or sondstorm within sight, but not at the station.
Light or moderate duststorm or sondstorm at the station.
Severe duststorm or sandstorm at the station,

Spout, at or within sight of the station.
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Precipitation Intensity ranges *)
Drizzle: freezing/not freezing three

Rain: freezing/not freezing four

Rain shower four

Snow » three

Snow shower . ) three.

Rain aﬂd snow thrée

Rain and snow shower three

Shower of snow pellets or small hail
with or without rain or
rain and snow mixed two

Shower of hail, with or without

rain or rain and snow mixed,

not associated with thunder two
Diamond dust

Snow grains (without fog)

Ice pellets

Fog or ice fog at the station no precipitation
Fog or ice fog in patches no precipitation
Fog or ice fog at a distance no precipitation
Fog depositing rime no precipitation

Fog in combination with:

- drizzle, light/moderate or heavy two
- freezing drizzle, light/moderate or heavy two
- rain, light/moderate or heavy two
- freezing rain, light/moderate or heavy two
- snow, light/moderate or heavy two

diamond dust or snhow grains

*#) Correspondence of these ranges with the ones specified in Annex II
of the Final Report of CSM-III to be determined later.
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Lightning visible, no thunder heard

Thunderstorm at the station no preéihitation

e S e

Thunderstorm and fog at the station

Thunderstorm with slight or moderate

with or without precipitationj
electrical phenomena not very
violent/very violent.

duststorm or sandstorm

Thunderstorm with severe duststorm

or sandstorm

Thunderstorm with light/moderate/
s . electrical phenomena
heavy/very heavy precipitation; not very violent/very violent

no hail

e e e

Thunderstorm with moderate hail *)
(diameter £ lcm)/ heavy hail not very violent/very violent.

g electrical phenomena
)
(diameter » lem) )

Severe squall: sudden increase of wind by at least 8 m/s, the speed
rising to 20 m/s or more and lasting for at least one minute.
(Note: Severe squalls which occurred at the distance should be

reported only when there is a certainty that squalls are of an
exceptional character,)

*) Hail, small hail, snow pellets.
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ANNEX 1II
~Annex to paragroph 4.2.2.2 of the General Summary

PRESENT AND PAST WEATHER CODE TABLES MEETING CSM-V REQUIREMENTS

Present weather

‘The table of present weather phenomena has been constructed using the

following principles:

(2)

(b).

(c)

(a)

It contains synoptic phenomena exclusively, i.e. weather phenomena

which occurred within the 1O-minute period preceding the time of

observation;

It-‘ includes combinations of phenomena which may occur simultaneously;

Each decade ha.s been gi’ven a distinct meaning; types of precipitation
are indicated with the second digit of the code figure, using the same
arrangement in all relevant decades, thus permitting a simple prégfammin_g
of computers where distinction betweén precipitation intensities is not

required;

The code figures are arranged in four groups; their selection is made

following the principle of successive determination:

Question 1 : Has a thunderstorm, lightning or severe syuall been observed? .
Yes = use Group IV

No =~ proceed with question 2;

Question 2 : Has fog been -observed?

Yes - use Group III

No = proceed with question 3;
Question 3 : Has precipitation been observed?.

Yes = use Group IT .
No = use Group I, in which the higher appropriate code figure
should be selected. No selection rules are needed in

Groups II, III and IV.
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(2)

(b)

(c)

PRESENT WEATHER CODE

ANNEX 1T

Past weather

The code taple contains a minimum set:of 26 significant past weather

phenomena, including combinations of such phenomena which may occur

) simultaneously;

Elements are encoded with the same code figure as for "present weather” on

the understanding that, for the purpose of reporting past weather, the ww=code

figures indicating "moderate” or "severe" (thunderstorm) intensity are used in

the sense "intensity not specified".

‘Notes (1) to (4) under the present specifications of the symbolic letter W

(page I-A-3-34 of Volume B) apply in principle.

GROUP I

Ko precipitation at the station

(no fog, no thuniersiorm)

WW W
00 Yo phenomenon present 10 Well-developed dust or sandwhirls
0l White-out 11 Drifting dus+t or sand |
02 Visibility reduced by smoke 12 Drifting snow
03 Condensation trails 13 Blowing dust, or sand, or spray
04 Shallow fog or shallow ice fog 14 Blowing snow, lignt or moderate
0% Haze 15 Blowing snow, heavy
06 Dust naze 1€ Dust/sand storm, not at station
07 Mist _ _ 17 1light or moderate dusti/sand storm
08 Slight or moderate precipitation within|i 18 Heavy dust/zani sto-z

sight
09 19 Spout

Jeavy precipitation within sigh*
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PRESENT WEATHER CODE oongd.

crour X1

Precipitation at the station (no fog, no thunderstorm)

L

Ww

WW

WW

20-29 Light precipitation

30-39 Moderate precipito-

40-49 Heavy precipitation

50-59 Very heavy liquid

1 hai
ngietsall or snow

tion precipitation and
particular solid
precipitation
20 Light drizzle 30 Moderate drizzle -40 Heavy drizzle 50 -
21 Light drizzle, freezing 31 Moderate drizzle, freez-| 41 Heavy drizzle, freezing 51 . -
ing :
22 Light rain 32 Moderate rain 42 Heavy rain 52 Vexry heavy rain
2} Light rain, freezing 33 Moderate rain, freezing | 43 Heavy rain, freezing 53 Very heavy rain, freezing
24 Light rain shower 34 Moderate rain shower 44 Heavy rain shower 54 Very heavy rain shower
25 Light snow 35 Moderate snow 45 Heavy snow 55 -
26 Light snow shower 36 "Moderate snow shower 46 Heavy snow shower 56 Diamond dust
27 Light rain and snow 37 Moderate rain and snow 47 Heavy rain and snow 57 Snow grains
28 Light rain and snow 38 Moderate rain and snow |48 Heavy rain and snow 58 Ice pellets
shower shower shower
29 Light/moderate shower of | 39 Moderate}shower of hail | 49 Heavy shower ofsmall 59 Heavy shower of hail
light hail or snow pellets

011
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PRESENT WEATHER CODE oconte,

ANNEX II

. GROUP III

Fog, with or without precipitation (no thunderstorm)

W W

60 Fog and light drizzle 70 Fogtand moderate or heavy drizzle

61 Fog and light drizzle, freezing 71 Fog and moderate or heavy drizzle, freez—

. ing .

62 Fog and light rain 72 Fog and moderate rain’

63 Fog and light rain, freezing 73 Fog and moderate rain, freezing

64 - 14 ) -

65 Fog and light snow ‘15 Fog and noderate snow

66 Ice fog*) ' 76 -

67 Fog in patches g 77 Fog at a distance (no precipitation)
no N .

68 Fog ) precipitation 78 =

69 Fog depositing rime ) 79 -

*) Fog with diamond dust or snow

grains.

" GROUP IV

Thunderstorm, with or without other

phenomena (also severe squall)

£0

81

€3

24

86

&7

88
85

.Thunderstorm and heavy

Lightning visibtle, no )
thunder hearc

Thunderstorm

Thunderstorm and light or
moderate dust/sand storm

no

3 precipitation

dust/sapd
storm

Thunderstorm and
slight precipitation

Thunderstorm and

moderate precipitation no

Thunderstorm and hail

heavy precipitation

Thunderstorm and
very heavy precipitation

NPl Nl i Nt e N e P

*)

Thunderstorm and moderate hq}l
Thunderstorm and heavy hail

90

91

93

94

95

96

97

1[98

99

‘moderate precipitation

* very heavy precipitation

Severe sguall

Thunderstorm and fog

Severs thunderstorm and light or
nmoderate dust/sand storm

Severe thunderstorm and heavy dust/sand
storm

Severe thunderstorm and
slight precipitation

Severe thunderstorm and
no

Severc thunderstorm and hail

heavy preciritation

Severe thunderstorm and

Al Ml el e M N e e

Severc thunderstorm and moderate hail

Severe thunderstorm and heavy hail

*) Hail, small hail
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- PAST WEATHER CODE

& Pasﬁ Weather ) Past Weather

§ Element L] 5 Element L
Yo phenomenoﬁ present 00 Fog or ice fog €8

T Blowing dust or sand 13 Fog and drizzle 708
Blowing snow 14 Fog and freezing drizzle 71
Dust/sand storm 17 1t Pog and rain 72

Fog and freezing rain 13

Drizzle 30 Fég and snow 75
Drizzle, freezing 31
Rain 32 Thunderstorm (no precipitation) 81
Rain, freezing 33 Severe squall 90

| Rain shower(s) 34 Thunderstorm and fog 91

I Snow 35{{ IV | Thunderstorm and dust/sand storm 92
Snow shower(s) 36 Thunderstorm and precipitation 95

(no hail)

Rain and snow 37 Thunderstorm and hail or small 98
Rain aﬁd snow shower(s) 38 hail
Hail, small hoil or snow pellets39

Elements are selected with preference for the higher applicable code figure
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Example of new WW plotting symbols for testing purposes.

ANNEX II

Appendix B
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Annex to purugrdph 4.2.3.2 of the General Summary
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PARAMETERS, WITH THEIR RESOLUTION, TO BE INCLUDED IN
SYNOPTIC REPORTS OF SURFACE OBSERVATIONS

~ Non-meteorological porameters to be included in every-message---
(even in the case of a collective of such messages)

Parameters and their resolution

" SYNOP SHIP

Indication of beginning and type of message:
- use of MiMiMij indicators different for

SYNOP code form, SHIP code form, etc. yes yes
Date of observation:
- day of the month (GMT) yes yes
Time of observation:
- to the nearest whole hour GMT yes

- to the nearest minute

Localization of the observation: _
- block number and international station number

- latitude and longitude in degrees and tenths
and quadrant of the globe

- latitude and longitude in degrees and minutes
and quadrant of the globe

Type of station:

- indication whether automatic or conventional

- indication whether stations are equipped with
certified or uncertified instruments

Ship's call sign

Ship's movement data

- true direction of the displacement of the ship
over the three hours preceding the time of
observation, in tens of degrees

- distance, in nautical miles and divided by three,|

of the displacement of the ship over the three
hours preceding the time of observation

yes

yes

yes

for oceanographic
pbservation only

yes

for oceanographic
pbservations only

yes

yes

yes

yes

yes
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II - Metéorological parameters. to be included in the first part
(section 1 of SYNOP or sections 1 or 2 of SHIP) or in the second
part (section 2 of SYNOP or section 3 of SHIP) of the message

Parameter

Resolution

1st part 2nd part

(a)
(b)

(a)

A. Surface wind

Mean wind direction

Mean wind specd, However, when the
10-minute interval includes a dis-—
contimiity in the wind data, only

data ogcurring after the discontinuity
should be used for obtaining mean values
and hence the time interval in these
circumstances will correspordingly be
reduced,

Wind indicator

Maximun mean wind speed of wind
observed during the period covered
by "past weather", (This parameter
ehould be reported only when its
value equals or exceeds 16 m/s)

Windshift occurring in less than 30 min,
during the period covered by '"past
weather", (Required from oceanic areas
including island stations only)

(1) Reporting criteria i

A change in wind direction of
30° or more when the wind speed
before or after the change is -
8 m/s or more and/or a change in
wind speed of 8 m/s or more

(ii) Parameters to be reporied 3

- Mean wind direction before and
after the chenge

- Mean wind speed before and after
the change

- Time at which the change occurs
before the time of observation

100
1n/s

indication
whether .
reported winds
are measured
or estimated

1 m/fs

10°
1 n/s

1 hour
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, Resolution
Parameter
lst part 2nd part
B. Pressure
(a) Pressure reduced to mean sea-level 0,1 mb
(b) Station level pressure when it is not 0,1 mb
possible to recover this value from the
report or with the information contained in
WMO publications (and from automatic stations
equipped to give station level pressure only)
(c) Geopotential of the isobaric surface 850 1 gpm
or 700 millibars for stations which cannot
report MSL pressure with reasonable accuracy
(d) Pressure tendency at station level over
3 hours (for ships and land stations in
extratropical regions)
- Amount 0,1 mb
- Sign and characteristic yes
(sign only
automatic
stations)
(e) 24 hours pressure change at station
level (for tropical regions only)
- Amount 0,1 mb
- Sign Indication
whether
positive or
negative
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Parameter

Resolution

1st part

2nd part

C, Temperature and humidity

(a)
(®)
(e)
(a)

(e)

(£)
(g)

(@

(v)

Air temperature

- sign (direct
indication)

Dew-point temperature
Sea-surface temperature

Maximam temperafures for

the period 0900-2100 and ) - sign (direct

2100~0900 local time indication)
Minimugm temperatures for - indication
the periods 0900-2100 and of the type

2100-0900 local time of extreme

el e et e P e N S P ot

Relative humidity (for automatic

stations)

Changes in air temperature which are
equal to or more than 5°C and which
occur in less than 30 min, during the
period covered by "past weather"
(only required from oceans or other
21eas with widely separated stations)

- Temperature variation

—~ Sign of variation ' .

- Time at which the change occurs
before the time of cbservation

D, Precipitation

Amrount

Duration

E. Borizontal visidility

0,1°C

4+ or =

1%

~ indication of
a little pre~-
cipitation,
non—-measurable

- 0,1 mm for
amounts from
Cyl mm to
0,6 mm

- 1 mm for
amourits of
0,7 mm o1 mcre

yes

logarithmic
scale

1oC
+ or -

max, and min,

1°C

insrease or
decrease

1 hour
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Parameter

Precipitation

ist part

2nd port

Cloud

(a)

- (b)

(c)
(d)
(e)

(f)
(a)

Total amount of cloud

Genus of cloud

Description of clouds or state of the
sky for tropical requirements

Azimuth and elevation of certain cloud .
phenomena (tropical areas)

Indication that all or part of clouds
are persistent condensation trails

Height of base of lowest cloud
Amount of all the CL cloud present and,
if ho_CL cloud is present, amount of

all the CM

cloud present

Weather phenomena

(a)
(b)

Present weather

Past weather

Ground phenomena

(a)

(b)

State of the ground (reporting
frequency required : once per day)

Total depth of snow

1 okta or l/10

CL, CM and C

codes

H

"yes

yes

1 okta or l/10

yes

yes

see annex to paragraph

4.2,2.2

see annex to paragraph

4,2,2.2

As in code 0900
supplemented in
order to avoid
the use of plain
language such

as SAND or

DUST

In centimeters




120

ANNEX III

Parameter

Resolution

lst part 2nd part

I. Sea phenomena

(b)

(c)

(d)

(e)

(1)
(ii)

Swell

(1)
(ii)
(iii)
Swell
(i)
(ii)
(iii)

Ice a

(i)
(ii)

Sea 1

(a) Wind waves

period

height

waves, predominant system
direction

period

height

waves, second system
direction

period

height

ccretion on ship

origin _
thickness of ice accretion

ce

J. Other elements

100

intervals of
one second
intervals of

0,5m

see wind waves
see wind waves

10°
see wind waves
see wind waves

as in code 1751
as revised by CMM

as presently
reported except
that the word ICE
should be replaced
by figures

To be determined as
need arises
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ANNEX IV

Annex to paragraph 4.5.5 of the General Summary

PARAMETERS, WITH THEIR RESOLUTION, TO BE INCLUDED IN SYNOPTIC
REPORTS OF OCEAN SUBSURFACE OBSERVATIONS

Date of observation

Time of observation

Location of observation

Ship's call sign

Surface wind .
Air temperature

Sea témperature

Depth

Salinity

Current

Day of the month (GMT) and the month itself
because in real-time processing data are being
averaged over several days. The inclusion of an
extra digit indicating the year would make the

report ready also for archiving.

To the nearest minute (GMT), to meet requirements

of regional and national research using series of
soundings at intervals of a few minutes (BATHY).
Further, to correspond to the high accuracy of
measurements in TESAC.

ILatitude and longitude to the nearest minute.

Required.

Inclusion required as an optional feature in view
of air-sea interaction studies.

Same as for surface wind.

At standard depths as well as at significant depths.
Resolution in BATHY to tenths of a degree Celsius,
in TESAC to hundredths of a degree Celslus.
Indication of type of instrument required.

Provision should be made in TESAC for the reporting
of data at levels down to the ocean bottom, and

in BATHY below 1000 m depth; significant depths to
be indicated to the nearest metre.

In TESAC, to the nearest hundredths of parts per
thousand (°/oo), both with respect to standard
levels and significant levels. - Indication of
method of measurement required.

In TESAC, in centimetres per second. Indication
of method of measurement required.
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Annex to paragraph 4.9.5 of the General Summary

PROPOSED CODES FOR TRANSMISSION OF PROCESSED DATA IN DIGITAL FORM

1. Dota field identification

*see
note

laaa

PPPP YYGG S ittt mm

indicator for dota field identificotion section

type of data (Table 2, Appendix B Planning Report No. 29)
level at which data applies

date and time of reference

indicator of units of time (ttt)

unit of time is hour

unit of time is day

unit-of time is month

timé after reference time for which data are valid

code figure to indicate the procedure or model used to
generate the data field, A table will be established by each
centre to indicote, for example, subjective anolysis, baro-
tropic forecast, primitive equation forecast, etc.

The four character identifier pppp has the following forms :-

Constant pressure surface - pressure value in mb with
introductory zeros if necessary

1000
Q300

e.g. 1000 mb : pppp
300 mb : pppp

Thickness between constant pressure surface - p,p, are the
hundreds and tens digits of the upper constont pressure surfoce,
PPy Ore the hundreds and tens digits of the lower constant
pressure surface,

5000
3050

e.g. 500 - 1000 mb : pppp
300 - 500 mb : pppp

0999

([

Sea level : pppp

Tropopause level : pppp = 0998
Earth's surface : pppp = 0997

Data types for which concept of level is not applicable
pppp = 0000

*The formot os set out here applies only to spot analyses and prognoses (i.e,

when aaa < 050).

In the case of mean values, and especially prognostic means,

it will be necessary to expond this part on account of the complexities in
specifying dates and periods which arise from the longer time interwals

involved,

This problem is being referred to code experts.,



2., Grid identification

2201 OKN N
o a
nnnn
2202 OkN N
oo
2203 as 2202
2204 OKN N
aa
d.d.d.d.
iiii
2201 -
k -
N N -
a a
nnnn -
(QcLoLoLo)l T
(LoLoLoLo)l -

(cerdy (o),
2202
eLLL

c o0oo0O0

d.d.d.d.
itiii
d.d.d.d.
11 1))

fii 3]

223
2204
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(QcLoLoLa)l (LoLoLoLo)l (QcLaLoLo)Z (LoLoLoLo)2
QcLoLoLo didididi djdjdjdj iiii iiii nnnn
(QcLuLoL021' (LoLoLoLo)l (QcLaLoLo)2 (LoLoLoLo)Z
d.d.d.d. nnon
J 11

Geographical grid

Data format section follows (k=1) or omitted (k=0)
Number of data lines in the bulletin

Total number of grid points in the bulletin

The coordinotes of the northern and

western borders of the grid (the lotitude and longitude
circles which envelop the whole area of the grid)

Same for the southern and eastern borders
Cartesion grid on Polar Stereographic projection

Quadrant and longitude in degrees of the weridian which is
porallel to the j-axis of the grid, the j-axis being

" positive in the direction from pole to equator

The grid spacing olong the i-oxis

Same for j-axis

The i coordinate of the pole in grid units and tenths. The

j coordinate of the pole in grid units ond tenths. The first
figure denotes the sign of coordinate (O - positive,

1 - negative). The origin of the coordinate system i,j is
placed at the corner of the "enveloping” rectangle

Cortesian grid on Lombert Conformal projection

Cartesiaon grid on Mercator projection
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3. Dota format identification (Optional)

If the standard, value, units and number of digits given in Planning
Report No. 29, Appendix B, Table 2 are used, this section is not to be

included. :

33Snr rrrr ugnn

33 indicator for data format identification section

Sn sign of «r rrrr

r rrrr user-speéified reference value in same units as data field

v scale-factor indicator, This factor multiplied by the standard

unit given in Appendix B, Table 2 indicates the units in which
the dota are given

v = O the scale factor is 1
= 1 " " " 10
= 2 " " " 100
= 3 " " " 1000
= 4 " " " 10000
= 5 " " " 0.1
= 6 " " " 0.01
= 7 " " " 0,001
= 8 " " " 0,0001
= 9 " " * 0,00001
g indicator of inclusion of sign
g = 0 sign is not given (values are assumed to be all of one
sign)
g =1 sign of each value is given
nn number of digits, including sign, if any, for each grid point

value
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Data content

kkN N ii

i IIIII IIII1 cees (NN _times)
oo o' a’a’a o0

(In case of geographical grid the first group of this section reads:
ki N 11)
oo

kk - Number of the dota line, By dota line is meant the set
. of values at grid points which have the same lotitude in
geographical grids or the same ordinate value in a square
grid. To specify the pole point in a geographical grid
a special procedure is needed:

kk = 99 for North Pole
kk = 98 for South Pole
N N - Number of groups with data in this line (the groups are
oo . . .
divided by spacing)
11 - Grid spacing along the latitude circle
ioioj j - For geographical grids

ioi° - the distance between the western border of the
the grid and the first gridpoint in units of
half degrees

j 3. = the distance between this line and the preceding
one (half degrees); for the first line igiy = 00.

iijg - for Cartesian grids :
aa’a’a

i and j coordinates of the first grid point in holf grid
units along the appropriate axes.
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Appendix
INDICATOR aoa FOR THE IIIII GROUPS
WITH DATA FIELD INFORMATION

(Preliminary version)

Reference to

aaa Content the code
(a) Each IIIII‘groub.contuins dota for one
grid point
011 PPPTT Pressure and temperature Code SYNOP
012 ddPHH Information on seo waves Code SYNOP SHIP
WW W W W
013 dfdequ d - wind direction in compass points
- wind force
\ - direction of waves
HwHw - height of waves in half-metres
014 TTTODD Temperature and dew point deficit Code TEMP
015 ddfff Direction and velocity of wind Code TEMP
(b) Each IIIII group contains data for
two adjacent grid points
021 P.P.P PP Pressure at odd (P.P.) and even points (P,P,)
V12°2x in whole mb (the l&s% two figures). Px 22
indicator of pressure value.
Px = 0 - pressure ot both points <1000 mb
Px = 1 - pressure at the second point >1000 mb
Px = 2 - pressure at the first point >1000 mb
P* = 3 - pressure at both points >1000 mb
022 hlhlhlh2h2 Isobo;i; surface height in decametres
hlhlhl - for the first point Code TEMP
h2h2 - for the second point Code TEMP

(the two last figures)



ANNEX V
Ref ce to
eloroee,
' ' . 0. L.
023 T1T1T2T2Ts Temperature in C. Ts sign ‘indicator
' 'l's = 0 temperature at both points >0
Ts = 1 temperature at the second point <O
Ts = 2 temperature at the first point <0
» Ts = 3 temperature at both points <0
024 WY YoV Vertical velocity in centibars for 12 hours
Yo sign indicator
(¢) Each IIIIII group contains data for
_ three adjacent grid points
032 hlh'1h2h2h3h3 Isobaric surface heights :Tn decometres
hlhl - - for the first point Code TEMP
h2h2 - for the second point

h3hy

- for the third point
(the two last figures)
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(<_=)

(b)

(c)

(d)

ANNEX VI

Annex to paragraph 4.10/1 of the General Summary

PRINCIPLES FOLLOWED IN DEVELOPING NEW SYNOP AND SHIP CODE FORMS

The SYNOP and SHIP code forms should be sub-divided into several parts to
facilitate automatic editing and eliminotion of information not required
beyond certain distances from the point of origin.

Code forms should be adapted to numerical data processing:

(i) The code form should be identifiable, so that in the event of mutilation
of the heading of a bulletin, it will be possible to recognize the
type of code;

(ii) Uniform and clearly defined code forms and procedures should be
established for international use. The use of optional parts should
be authorized only for compelling reasons; these parts should be
such as to permit ready identification and should constitute the last
part of the message so that they can easily be deleted when the message
is transmitted beyond the zone for which these optional ports are
required;

(iii) The coding systems used to describe meteorological elements should not
introduce any sort of ambiguity upon decoding; it is, for example,
essential to include the figure for hundreds of a mb of pressure, to
have an unambiguous procedure for coding the sign of temperatures, etc.;

(iv) Coding procedures necessitoting the insertion of occasional code groups
or words such as the groups 9%pp, HAIL, SANDSTORM, etc., should be
avoided. :

Code forms should be addpted to coding observations from automatic stations.
The need for the data generally measured by automatic stations to be grouped
at the beginning of the message, in order to avoid the transmission of a
large number of solidi, should be stressed.

There is a need to avoid artificialities in coding. Coding systems should
not introduce any difficulties either at the stage of coding the observation
or at the stage of manual decoding. It should be possible to code the
element to be transmitted as it was observed or measured.




(e)

(f)

(9)
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Length of messages

(i) Messages should be as concise as possible in order to reduce the time
required for their transmission. For this purpose, elements should
not be reported with a greater precision than is justified by the
method of measurement or the requirement. It may eventually be
necessary to make provision for a code resolution somewhat finer than
the one corresponding to the precision of present measurements, with
a view to taking into account improvements. However, codes should not
be made so compact that they give rise to difficulty in extraction
of the required data or to unduly complex code forms;

(ii) Every effort should be made to avoid increasing the length of messages
used to transmit observations from ships. If possible it should be

reduced.

Length and structure of groups

(i) For the purpose of economy, and in order to increase the operational
flexibility of communications, it is essential to avoid using groups
that contain letters and figures, unless there is some definite
advantage in doing so;

(ii) The use of groups containing more or less than five figures must be
avoided for the time being.

Order of dﬁto

The series of elements transmitted should occur in a logical order to simplify
the work of the observer and to facilitate later utilization of messages.
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ANNEX VII

Annex to paragraph 4.11.4 of the General Summary

PROPOSED FORMAT OF NEW REGULATIONS REPLACING
THE NOTES UNDER FM 11.D SYNOP

"FM 11.IV SYNOP - Surface Report from a Land Station

ILidi NAdff VVwwW PPPTT . N C hC,Cp T T,d 3.3 (99pep)-

5 8 )

(6 PP P) (7RRjj) (BN,Ch.h) (95,5, p%p

0000

(3PwaHwHW' (dwdewHwHw)) (6a3hhh)

SYNOP is the name for the code form for a surface report from a land station.
REGULATIONS

(1-54) 11.1 Tdejajpjp -- This group SHALP be reported as either TdTaapp or

Tde9jj in accordance with regional decision. The

elements and specifications reported‘for 33 §HAL£
be determined by Regional decision.

(1-54) 11.2 (99ppp) -=- When the group T T4app is reported and the pressure

tendency is 9.9 mbs or greater, the 99ppp group
SHALL be reported.

(Rec.56-68) 11.3 (6P P P P ) -- The inclusion of this group SHALL be mandatory
: oooo0 204850
whenever the following conditions apply together:

(a) The station elevation exceeds 500 m from
the level to which pressure is reduced;

(b) The reduction method in use does not permit
the computation of station pressure from the
actual SYNOP report and from information con-
tained in WMO Publicatioms.

(I-54) 11.4 (7RRjj) -- The inclusion of this group and the element(s)
and specifications for jj SHALL be determined
by Regional decision.

(I1-60) 1.5 (SNSCHshs) -- The inclusion of this group SHALL be determined by
: Regional or National decision. When the 8NsChshs

group is reported, the following minimum requirements
SHALL be met:



(I1-60) 11.5.1

(I1-60)

(II- 60)

11.5.2

11.

5.3
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"This group SHALL be repeated, as necessary, to

report a number of layers (or masses) of cloud.
The number of groups SHALL not exceed three,
except when cumulonimbus are observed, in
which case the number of groups increases

to four, if necessary, in order to report

the cumulonimbus.

The selection of layers (or ﬁasses) SHALL be
made in accordance with the following requirements:

(a) The lowest individual layer (mass) of any
amount (Ns equals 1 or mo;e);

(b) The next higher, in&ividual layer (mass)
the amount of which is greater than N, =2 (N
" equals 3 or more); s

(c) The next higher individual layer (mass) the
amount of which is greater than N, = 4 (Ns
equals 5 or more) and;

(d) Cumulonimbus clouds, whenever observed and
not reported under €a), (b) and (c) above,
by means of a group referring exclusively
to Cb.

The rules given below SHALL be followed in
reporting the (SNSChShs) groups:

(a) 'Thea order which the groups appear in the

report SHALL be in ascending order with
respect to altitude (i.e., from. low to
high levels).

(b) 1In determining the cloud amounts to be
reported for individual layers or masses
in the 8-group, the observer estimates
them taking into consideration the evolution
of the sky, the cloud amounts of each layer
or mass at the different levels, 'as if no
other clouds were existing. Unconsidered
guessing SHALL be avoided.

(Note: This requires elaboration in
national instructions.)

(c) When the sky is clear (N=0), the 8-group
SHALL not be reported.

(d) Wwhen Ns=9, the 8-group SHALL be coded
89/hshs’ where hshs is the vertical
visibility. -

(e) If two or more types of cloud occur with

their bases at the same level and this
level is one to be reported in accordance
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(Iv-68) 11.7 (?PwaHwH

(1-54) 11.8 (6ajhhh)

(1-54) 11.9

(I-54) 11.10

(III-64 11.11

- (I-54) 11.6 (9SPSPspSp) -

ANNEX VII

~with Regulation 11.5.2 above, the cloud

type that represents the greater amount

SHALL be reported for C, and Ns SHALL be

the total amount of clouds of all types whose
bases are the same as that of the type
reported by C.

The use of this group and its specifications
SHALL be determined by Regional decision.

(d d P H H » - Coastal stations and light—vessels

reporting wave parameters
SHALL include the wave group(s) in SYNOP
in accordance with Regional or National
instructions. Coastal stations and
light vessels required to report the
"tendency" of the waves SHALL replace
the wave group(s) by "WATEN O PP CH H "
in accordance with Regional or Na¥1onal
instructions.

When required by Regional decision to report
the geopotential of an agreed "standard
isobaric surface," high level stations SHALL
report that geopotential by means of the
6a3hhh group.

(Note: See paragraph 2 of the Speci-
fications for PPP.)

The use, form and specifications for the
Supplementary Groups identified by the
group indicator figures 1, 2, 4 and 5 SHALL
be determined by Regional decision.

If a Member considers its light-vessels
(or off-shore stationary platforms) to be
in the same category as land stations; the
light-vessels SHALL report in SYNOP.

When the weather conditions can not be
completely described by the information given
in SYNOP and conditions justify their in-
clusion, one or more of the following words
SHALL be added at the end of the report:

HAIL -- When a shower or a thunderstorm,
accompanied-by hail, occurs in
the period covered by ww;

PAST HAIL -~ When a shower or a thunderstorm
accompanied by hail, occurred
in the period covered by W;

SNOW or SLEET -- When a snow shower or a
shower of rain and snow mixed,
with a temperature above 0°C
has been observed during the
period covered by W;
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SANDSTORM -- When a sandstorm, with a tem-
perature below 0°C, has
occurred in the period covered

by W;
COTRA -- When the cloud reported consists
in whole or in part of condensation
trails.

SYNOPTIC REPORTING REQUIREMENTS

(a) The reporting of the first eight groups (i.e. including 99ppp

and 6P°P°P°P°)J when data are available, is required for the

global exchange of meteorological data.

(b) The reporting of the Supplementary groups, when data are available,
is required for the Regional exchange of meteorological data.
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Material for inclusion in the INTRODUCTION

The following material is proposed as being suitable for inclusion in the INTRO-
DUCTION to Chapter I of Volume B with respect to SYNOP:

1. When datum is not available for an element that is to be reported,
the appropriate missing indicator is reported for that element.

2. Groups in brackets are drop-out groups and they are included in the
" report in accord with specified conditions or in accord with Regional
and/or National requirements. If the(se) group(s) is (are) identi
fied by a unique group indicator figure it may be repeated in the
report as required.

3. All groups must be inserted (or appear) in the report in the posi—
tions indicated in the form of message.

4. The rules relating to the telecommunications practices are contained
in Part III of the Introduction to WMO Publicatlon No. 9.TP.4,
Volume C (TRANSMISSIONS.)

5. The rules relating to the inclusion of SYNOPs in bulletins distri-
bution to ships at sea are contained in PARTS V and VI of Weather
Bulletins for Shipping, WMO Publication No. 9, TP 4, Volume D
(Informatlon for Shipping.)
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PROPOSED NEW SPECIFICATIONS
FOR SYMBOL dd (Page I-A-3-6, Vol. B)

FM : 11, 21, 22, 23, 26, 39, 40, 45

True direction, in tens of degrees, from which wind is
blowing (or. will blow). (Code 0877)

FM : 32, 33, 35, 36

True direction of upper level wind (rounded off to the
nearest 5°) at standard isobaric surfaces, at fixed
regional levels, at levels of significant winds, or at
250 mb surface in hundreds and tens of degrees.

“FM : 41

True direction of upper level wind (rounded off to the
nearest 5°) in hundreds and tens of degrees at the
pressure level specified by PaPaPa'

FM : 31

True direction, in tens of degrees, from which the
cloud is moving. (Code 0877)

FM : 11, 21, 22, 23, 26, 31, 32, 33, 35, 36, 39, 40, 41, 45
All directions SHALL refer to the true north and not the
magnetic north. (111 -64)

FM : 11
Stations within 1° of the North Pole SHALL use Code 0878
(in lieu of Code 0877) for reporting wind wind direction. (111~ 64)

FM : 11

Stations within 1° of the South Pole SHALL use Code 0877
for reporting wind direction. These stations SHALL orient
their azimuth rings so that the ring's zero coincides with

..the Greenwich meridian (e.g., wind from 0° longitude is

coded 36, from 90° E longitude is coded 09, from 180°
longitude is coded 18, and from 90° W longitude is coded
27, etc.). (I11-64)

CFM : 32, 33, 35, 36, 41

When encoding upper level winds, the wind direction

_ observed in whole degrees SHALL be rounded off to the

nearest 5°. The hundreds and tens digits of the
rounded off direction SHALL be reported for dd and
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the units digit (i.e., a zero or 5) SHALL be added
to the hundreds digit of the wind speed.- (IV-68)

~ Examples: (a) 293°/162 knots is encoded :*
295

+ 162
29662
(b) 292¢/162 knots is encoded:
290

+ 162
29162

5 -~ M : 11, 21, 22, 23, 26, 39, 40, 45
Note (6) under ff applies equally to dd. (III-64)

Note (recommendation):

-- In plain-language reports or forecasts, the direction
of the wind SHOULD be expressed by reference to the
. cardinal points of the compass; i.e., north-west,
south, north-east, etc. (III-64)
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LIST OF ITEMS TO BE INCLUDED IN THE INTRODUCTION TO
CHAPTER I, RART A OF VOLUME B

The following items are to be included in the Introduction to Chapter 1,

Part A of Volume B:

(a)

(b)

()

(d)

(e)

(f)

(g)
(h)

Explanation of the status of Chapter I, Part A, as Annex II of
the Technical Regulations, and the status of Regulations for the
use of FM code forms and specifications for the coding of parameters;

Definition of various terms;

Explanation of the meaning of brackets in code forms, the coding
of missing data, etc.;

Appropriate reference to material cowtained in Volume C and
Volume D;

Explanation of numbering system used for FM code forms,
Regulations for code forms, code tables, and specifications for
the coding of parameters;

Explanation of the system of symbolic letters;

List of code names and word groups;

List of indicator groups.
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ANNE X VIII
Annex to paragraph 6.4,2.2 of the General Summary .

AMENDMENTS TO WMO PUBLICATION No. 151.TP.71

Chapter I = Preparation of meteorological charts and diagrams

Page 1.5
Paragraph 1.2.2.1

—Amend the plotting model as follows

ToTe | ToTe | Cn £s

Cu PPP
TT(%,)

vv ww @ P L

Tad S w | o

RR
i Davs

/L

TTT
ww "
b H H
or
TT
8 8
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— Add to dd the following paragraph i

" When the direction of the wind is variable, this is represented by a cross
placed on the shaft, as follows 3

e,

The indicated direction is always from west (270°), the speed being indicated
in the normal way. "

Page I.6
— Under ff, amend the first sentence after the table, as follows ¢

' A calm may be indicated by a circle drawn around the station circle 2 @ or (O},

Page 1.7

— Under ww, amend the table as follows

X

wwjO|1[2]3]4l5]6]|7]|8]9
00[O|OC|O|O| Mo s.| 1€ [(5)]
10|=1zz|==| < |2 ()R )v )
I BIRIBIBIEIRIBIBIBIL
30| st i [S| S ise| + | |+ +
) ==== 1= ===
SOl v | w s ||} |h|oviee] |l
60 ¢ [eof o || (o] ] E
700 |+ o] L b ]S
80ty |5 |d 9lulv|9ldl89
90] & | Ry RERIARIA ] R 157 | 2

— Insert, before the paragraph starting by-:" The bracket ss .. ", the
folloving paragraph

% When ww is coded 07, the symbol for blowing dust or
blowing sand ($) is used if the observation originates
from a land station, the symbol for blowing spray ({)
is used if the observation originates from a sea station.“
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Page 1.9
— Amend the text under TT to read as follows 13

"I or TT(tT) Air temperature

The actual temperature is entered either in degrees Celsius

or in tenths of a degree Celsius in the case of FM 21.D SHIP
messages containing the group 1T T T tT (if tenths are entered,
the figure for the tenths should™ ¥ ¥ * pe separated by a
decimal point). ‘ :

Negative values are preceded by a minus sign. "

Page 1.11 )
— Amend the text under TsTs to read as follows

" TsTs ' Difference between air temperature and sea temperature
Thia element may be plotted as an alternative to T'TVT'.

The actual value is entered in degrees and tenths of a
degree, the figure for the tenths being separated by a
decimal point and negative values being preceded by a
minus sign. This value is obtained :

. = either froﬁ the element TBTB,

= or from the difference between the air
temperature TTtT and the sea temperature T'T'Tv.

HNOTE :

For a given surface synoptic chart, it is possible,

therefore, to plot either the sea temperature, or the
difference between the air temperature and the sea temperature;
but a single surface synoptic chart should not include both
stations with TwTvTv and stations with TsTs' "

— Amend the text under TiT' to read as follows :

“TTT Sea surface temperature
yww

The actual value of this temperature is plotted in degrees
and tenihs of a degree, the figure for the tenths being
separated by a decimal point and negative values being
preceded by a minus sign. This value is obtained :

— either directly from the element T T T when
this is included in the message,

— or from the air temperature TT and the
difference T glg between the air temperature
and the sea temperature when the element T T T
is not included in the message. "
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Under dvdw’
- amend the definition of dvdw {0 read as follows s

" Direction of movement from which the swell vaves come "
- delete the words " 49 or " at the 5th and 8th lines of the paragraph, and
= add the following note to the paragraph 3

"NOTE : _
When there is a second swell system, this is plotted below the first, "

— Amend the text under P' to read as follows :

" Pi Period of swell waves

The code figure for P is plotted immediately to the right of the
symbol for d d .

When there are no swell waves (d d PHEH = 00/00
plotted., " 8 ( www / 0), Pw is not

_.Amend the teit under Hw to read as follows :

" anw Height of wind vaves and swell waves, respectively

This code figure is ploited immediately to the right of the symbol
for P or P P o« respectively.,

¥hen there are no swell waves (d ¢ PHE = 00/00), H B is not
plotted., " v

— Add the following definition :

" P'P' Period of wind waves
The code figure for P'P' is plotted under the symbol for low clouds."

Page 1.12
Paragraph 1.2.2.3

— Amend this paragraph to read as follows @

\ . '
Red  is recommended for the plotting of Cg, W, TT(%,. >’ TaTa, VV and. of
app when pp is negative.

Green is recommended for the p]ot!mo of RR, T,T,, T 'I‘ T " P P ) R B

d d ! P' and for ice data or any other elcmcnts rclcrrmv to sea waler "
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Page 1.15
- " " " ",

Replace f f by fnfnfn
- Under dt'dt s amend the paragraph to read as follows 3

n
" dl dl Direction of thermal or derived wind which refers to the
= layer of thickness h1 hl hl
n an"n

Thias is plotted with an arrow shaft in the same manher as
for d 4 ; second thermal or derived wind is plotted with
a BB " wgaghed" shaft. "

~ Under f ft y amend the paragraph as follows 1

" ¢ Speed of thermal or.derived wind which refers
17 to the layer of thickness hy h, h
n 1n 1n ln
This is plotted as for f f f but with ...

n
il

L
RSylace h ht ht by "h

n n n ln ln ln

Under Tth’ anmend the paragraph as follows :

R Air temperature at the level to which the chart
refers

The actual temperature is plotted directly as
reported, negative values (T odd)being preceded
by a minus sign. 4

Under T, T

dn - dn’ amend the paragraph as follows

T oo Dew-point temperature at the 16V°1 to which
dn"dn"dn  the chart refers

May be plotted in lieu of D D and is
obtained from the differenced " between
T T T and D D o Y

Insert the following definltion after paragraph Tdn an *

b DD Dew-point depression at the level to which the

nn chart refers

May be plotted as reported. "

Replace "Ab_,Ah tn,ATn and AT, " by "Ahy, Ahln, AT, and AD ",

’
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Page 1.16
- Paragraph 1.2.3.1.2.2

Delete "Ca" from the group of elements to be ploitted, at the end of the paragraph

- Paragraph 1.2.3.1.5
Amend the paragraph as follows 3

1.2.3.1.5 Rules for plotting the individual clements — polychromatic system

The same basic rules for plotlinz the individual elements as are used in
the monochromatic systein and given in paragraph 1.2.3.1.2 apply.
If two colours are Wsed for plotting it is recommmended that red be used for:

dy &y o £ £5 5 by by by GTT T TanTanTans B8 s
n n n n n n n n

A T, A Tyn» B D, for clouds of genera Ci,Cc and Cs

and for GG and its parentheses.

Other entries should be in blue or black.

Page 1.17

- Paragraph 1.2.3.2.1
.On the models 1 and 2, replace "ff" by "fff",

- Paragraph 10203.202
Model 1
In the text relating to ff, replace ff by fff and fnfn by fnfnfn'

Nodel 2
-~ Add to the definition for dd the following sentence :

" In addition, whenever a 5° accuracy has to be plotted, a "plus" sign may
be added to the figure in question. "

— Replace the text relating to ff by the following @
S $ ¢4 Wind speed

This is entered see eos ™



144 : ANNEX VIII

Page 1,18
Paragraph 1.2.3.3.1
— Amend the paragraph as follows 1

" The data concerning maximum winds are plotted in accordance with on

of the following three models 3

t £ f
m3 m3 m3
r—
Model 1 1 N
w8 S r
N : o r
& . 3 Soq 2l
. 6\2 . Sn
K // e
. - d
”~ mldml
v
8
Ll
| 81
P P P or HE H H H Py
. )
my my My my My My, .3
Pm Pm Pm or Hm Hm Hm Hm
2 2 2 2 2 2 2
P PP or H B H H
Hhm b W B W |
Model 2 ¢

£ L L / “n’
N

PP
m um or HmHmI'ImHm
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Models 1 and 3 provide for the plotting of several
maximum winds on te same charts. 1/

- Paragraph 1.2.3.3.2
Models 1 and 2
Replace "d.a da " and "fnfnfn" by "dm dm " and "fm fm fm ".

nn n n n n n
Page 1.19
- Under H Hm Hm Hm , amend the paragraph as follows 3
n n n on
u Hm Hm Hm Hm Altitude of maximum wind
nr n on (FM 32.D, FM 33.D)
This element is plotted in 4 code figures,’
NOTES :

(1) If data for more than ome level of maximum wind is
plotted in Model 1, the various data PumPm or EmHmHmHm
are enetered one above the other
according to their respective levels.

(2) A maximum wind occuring at the end of the sounding
or 1is ndicate y a lne
(66PumPm 6HmHmHmHm) is indicated b 1i

"
over PumPm or HmHmHmHm'

- Delete all references to jnn.

- Insert instead :

“P P P Pressure at the maximum wind level
B Py M (FM 32.D, FX 33.D, FM 35.D, FM 36.D)

This element is plotted in millibars (3 digits) when the
maximum wind level is situated above the 100 mb level; in
this case, tke figure of the tenths is separated by a
decimal point.

(see notes under . H H Hm ) I

m b o
n n nn
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Model 3

" " ff"l.
- Replace "d_ d " by "d, 4, ", and "fnfnfn by fnn LI
n n nn

- Delete all references to jnn

~ Ingsert instead

Pm Pm P Pressure at the level of maximum wind

This element (altitude or pressure) is
plotted following the same method as in
Model 1 with the exception of its position
which is to the right of the station, !

- Par&graph 1020304.1
Amend the paragrark =25 follows i

" The following plotting model is recommended for tropopause charts @

Tat Tag Tae, °7 Py Dy

J 3713 3 3

T, %, T, orD D -
dtz dt2 dt2 t2 t2

Tdtlrdtlet or Dt D

1 1Y

AN
©)] muen \

(©x) | %% \
(Ow) 'F'I!I.l) - \

Page 1,20
- n n " "
Replace db db and "fnfn" by dt dt ".and "ft ft ft .
n n n n R nn
- Delete all references to Ht Ht o
n n
= Amend the paragraph under Pt Pt Pt as follows
n nn
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Page 1.13
Paragraph 1.2.3.1

Amend the text of the paragraph to read as follows :

"1.2.3.1 Charts of isobaric surfaces

Charts of isobaric surfaces are recommended for representing the conditions
of the free atmosphere. The standard isobaric surfaces are those at 1000, 850,
700, 500, 400, 300, 250, 200, 150, 100, 70, 50, 30, 20, 10, 7, 5, 3, 2 and 1 mb.

If chaorts for standard isobaric surfaces above 100 mb are prepared, pre-

ference should be given to 50 mb and 30 mb."

Paragraph 1.2.3.1.1.1
Amend the model as follows 3

‘ by bl By +ABL
G)— 171 =6 1
{TanTanTan 2 A %an| |~ ' ' Bl bl Bl #Ahl
or A= 2 2 2 2
DD +AD . Magshasshnee
Page I.14
Paragraph 1.,2.3.1.2.1
Under dndn’ amend the paragraph to read as follows :
" dndn ¥Wind direction at the level to which the chart refers

This is plotted using the shaft of an arrow which is drawm

in the direction from which the wind is blowing toward the
centre of the station circle and stops at its circunference.
degrees of
the direction may be plotted at the end of the shaft or, if
the basic data only are plotted, below tke station circle.
TFurthermore, a "plus" sign may be added to the right of the
wind direction whenever a 5° accuracy has to be plotted, e.g.:

For greater precision, the figure of the tens of

9”\ = 290/20 kt 9+”\- 295/20 kt b
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Uy Uy T or D, D T, T, T
dt dt t, t t
3 4% a4 3 Y| %3 tyats
T,. T, T or D, D, |7, T, T ;.
dt2 dt2 dt2 t2 t2 t2 t2 at2
T 7., T or D, D, (T, T, T,
dtl dtl dtl tl'tl tl t1 atl
9’*
gy\b
r
» & '
7 bf;///—q
A - . _
(0n) { @atstsy \ \ / —_ e b3 " P t.P 4
: CL 3 733
(o) | oaten \ g:j R P Pt P
il iR , | |35 % Y]
(Dl) (%1060 ) ammes | e e P P Pt
i s\ B 4h Y
’M{/ PPP
nmm
Page 1.22
Paragraph 1.2.3.5.2
- Replace "d_d_" and “£ff" by "d d " and "f £ £ ",
aa nm n o
‘= Amend the paragraph under H H H H as follows :
D mRnR
" PumPm Pressure at the level at which the maximum wind occurs

This is ploited below the station circle, in millibars up to and
including the 100 mb level, in tenths of millibars above the

100 mb level, In the latter case, a decimal point should be
inserted between the tenths figure and the unit,

NYOTES :

(1) The wind is plotted for the lowest tropopause and one wind
maximum only.

(2) When the maximum wind plotted is the wind occurring at the
end of the sounding (group 66PumPm), this is indicated by’
a line over PumPm. "




ANNEX VIII 149

Page 1.26

Paragraph 1.6
- Amend the beginning of this paragraph as follows :

" 1.6 Plotting of aircraft meteorological observation

1.6.1  AIREP Form
1.6.1.1 The plotting model

The elements given in an AIREP should be plotted according to the
following model :

N
c HiH:
>~ £0
"
). § Tle | hotn | M
dd wa BN
T Goeg
Bl ’\\
hobb \
N

Aircraft identification °
Page 1.27
- Amend the beginning of paragrapb 1.6.2 as follows :
" 1,6.1.2 Rules for plotting the individual elements
GGge Ting of observation

This is entered as reported. "

= Under L amend the table as follows :

/ or
WrSPT |

1s | nai| ra |swow| Fzr { 1

- Amend paragraph dmdmas follows t

dd ¥ind direction at flight level or altitude

This is .shown by means of the shaft of an arrow
drawn in the directicn from which the wind is
blewing. For mean wind observations the letter X
is entered at the shaft, ¥

Amend the definition for fff as follows

w £ff Wind speed at flight level or altitude "
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Page 1.28

- Delete all references to "fc" and "Ca".

- Amend paragraph Nc as follows :

nc Cloud amount
This is plotted using the appropriate symbol taken from the following
table :
scr | axn | cns
“« OO ®
NOTE:

When Cb is reported the symbol 3 is entered to
the left of the corresponding No.

« Under Ix’ amend the table as follows :

1ICE MOO| ICE SEV

b4 W

Page 1.29
= Under Bx’ amend the table as follows 1@

TURB MOD| TURS SEV

A A

- Add a nev paragraph 1.6.,2

" 1,6.2  CODAR Form

The elements given in a CODAR message should be
plotted according to the following model : ‘

£ee
0T, s, HEEH
M ad
—
B P PP
z a a a
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The positicn at which the observation is .made is
marked by a square, showm in a heavier line in the
model, The other "boxes™ in the diagram fix the
relative positions of the various elements ana are
not included in the actual plot.

1,6.2.2 Rules for plotting the individual elements

GGz Time of observation

This is entsred as reported.

PPP Pressure in millibars at the level at which .
the aircraft is flying

This element is entered as reported.

T Air temperature in tenths of degrees Celsius

This element is entered as reported, negative
values being preceded by a minus sign.

dd Wind direction at pressure level PaPaPa

This is shown by means of the shaft of an arrow
drawn in the direction from which the wind is
blowing. For the first spot wind reported, the
point of the arrow terminates at the position

* square ", For further spot winds and for mean
winds, the point of the arrow terminates at the
corresponding position reported in the message.
For mean wind observations the letter ¥ is '
entered at the shaft.

fff Wind speed at pressure level PaPaPa

This is plotted using barbs and pennants as for
ff on surface charts,

HHHH D-value or height reduced to the nearest
standard pressure surface

This is entered as reported preceded by the
reported plus or minus sign.

S Indicator of temperature or height type
To be plotted using the following symbols :

o | 2] s
n(+)|n(-)| R

NOTE:: ¥When Shs 4, no plotting is needed.
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Turbulence at pressure level PaPaP

This is plotted using the same symbols as for
Bx in the AIREP Form.

- Amend the plotting model as follows s

4 ‘4.7 Piotting charts of wave conditions

1.74

The plotting model

PP H
w W

,PH/%VHW

The “station™ circloris drawn round the point of obscrvation, 4

Paragraph 1.7.2

- Amend
" dd

paragraph dd as follows

Dircction of the surface wind

This is plotted as on surface synoptic charts (see paragraph 1.2.2

but with the arrow extended through the statlon
eircle,

= Amend paragraph d d_ as follows :

Maa
W W

3

= Insert

" PP
W

Direction from which swell waves are coming

Swell waves are represented by an arrow with

a wavy shaft drawn from the edge of the station
?ircle in the direction towards which the swell
is moving.

I dods is reporu.d as U0, a wavy line without au arrow-head is drawn
through the station circle in 2 north-south direction.

1 dudy is reported as 99 crossed arrows with wavy shafts are
drawn through the station circle, vne orientated from south-west to
northecast and the other from south-cast to nurth-west.

If dudy is missing, it is plotted in the same way as for dede 99

but the arruw-heads are owmiitted.

after d'd' a new paragraph PwP‘ 3

Period of wind ‘waves

The code figure for P P is entered at the head

of the wave arrow which is an extention
of the surface wind arrow, excepl when no
surface wind divection is reporied (wvind is

calm or direction is missing) ia which case it
is entered to the right of the station circle. i
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”

PiPiPy Pressure at the tropopause
This is plotted in millibars up to and including
the 1CO mb level, in tenths of millitars above
the 100 mb level,

In this case, a comma should be inserted btefore
the tenth value., "

- Amend paragraph under T T as follows :
: P, Pp

n n n Temperature at the tropopause

The actual temperature is plotted in tenths
of degrees Celsius, preceded by a minus sign
~ to show a negative valuve."

- Add a new paragraph after TtnTtnTatn f

Dt Dt Dew-point depression at the level of the tropopause

n . :
The value given is entered dirsctly as coded., ”

- Amend the paragraph under po po as follows :
. n n

"7 Tdt T Dew-point temperature at the tropopause

dtn n dt

n This valve can be calculated from air
temperature and dew-point depression."

= Delete all references to St .
n

Page I.21

- Delete all references to Zb .
n

- Para.graph 1-20305.1
Amend the paragraph as follows :

153

" The elements on this chart are plotted according to the following model :
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- Amend paragraph P' as follows @

" P' Period of swell waves

The code figure for Pw is entered at each
arrow-head except when d_d_ is 99 or is missing

in which case it is entered above the station -
circle. n

— Amend paragraph Hw as follows 3
”

B H Height of the waves
vV

The code figure for Hwﬂw is plotted to the
right of Pv or P P as appropriate and is
separated = from the period by a solidus, !

Chapter II - Representation of analyses

Page 11.3

- In the table, make reference to the convergence line :

"]7. Convergence line O e wn

- 2 Solid orange line

- Renumber the other lines.
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ANNEX IX

Annex to paragraph 7.5.6.4 of the General Summary
Part A

CODE ENABLING ACCELERATED TRANSMISSION OF GRAPHIC FACSIMILE DOCUMENTS

1. INTRODUCTION

Reproduction of pictorial documents is made on two levels only, "black" and
"white", i

For encoding }Surposes the document is analyzed line by line, each line being
divided into quanta of length equal to & scanning step.

A pictorial document is made ﬁp of black strokes on a white background. Any
black area of a document is therefore termed a "stroke".

A stroke is divided into "runs" by the scanning lines intersecting it, the
rumber of runs being equal to the number of lines, After quantization the runs are
rectangular in shape, each rectangular element being one quantum in height and a
multiple of a quantum in length. In code, the location and length of the runs in
each scanning line is expressed by a series of binary digits or "bits". The set of
bits describing all the runs in a line gives a “sentence'". The complete set of
sentences gives a text which may be transmitted through any channel capable of hand-
ling data transmission or conventional facsimile, The transmission time of a given
document depends on its complexity and the band width of the channel used.

2. DESCRIPTION OF THE CODE

2.1 Method of guantization

The usable part of the line (454 mm + 0.5%) is divided into 1720 quanta for
a co-operation index of 576, and 860 quanta for a co-operation index of 288,

Lines are numbered in their scanning order, 0dd lines have the origin O of
their abecissae placed one quantum before the start 'of the line and even lines half a

quantum before the start of the line.

2.2 Description of a black run

There are two methods for describing a black run, the insoriptlon method and
the retouch method.
2,2,1 Inscription method

A black run is described by the abcissa of its starting point and by its
length, both expressed in natural binary numeration with the digits taken in
descending order. The abcissa is described by 1l binary digits and the length by 3,
and together they form a "inscription word" consisting ofy
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- one O bit

- the 11 bits representing the aboissa
- the 3 bits representing the length
- one.0 bit.

The combination 000 indicates a length greater than 7 quanta, In such a case
the word is followed immediately by a second word made up in the same way but whose
abcissa bits describe the abcissa of the final portion of the run, and whose 3
following bits are 00l. Such a pair of words is termed a *"double word"',

2.2,2 Retouch method

Here a black run is desoribed by a retouch of the run in the preceding line
telonging to the same stroke, .Seven successive retouches may be made to a given run
. after it has been entered by the inscription method. This number is termed the
"survival time", Runs derived from others by retouch are numbered in order of scanning
line starting from 0. . 0 corresponds to the run entered by the inscription method and
the retouch number is termed the "age of the run". )

A retouch is described by a 4-bit multiplet termed & "retouch multiplet",
The displacement of the start and end positions of the given run from those of the
run in the preceding line are desc;-ibed as in the table given below,

Displucemenf of end of run
! (in quonta)
- 1,5 - 0,5 + 0,5 +1,5

Displacement of start - 1,5 | 0011 0010 0001

of run -0,5 |o111 0110 o101 | 0100
+0,5 [10m 1010 1001 | 1000

(in quanta) + 1,5 1110 1101 | 1100

The survival time rule is e.;}plied as a matier of course even if the stroke
vanishes before the seventh line. Where such is the case the retouch byte '"erase",
given by 0000, is used in each sentence where needed.

The combination 1111 is not used.

2.3 Rules'for using the inscription and retouch methods

The inscription metvhod is used to describe 2 run in all cases where the retouch
nethod is inapplicable, that is whenever it is not possible to derive the run from the
preceding line,

Inscription runs are divided into two categories, "retoucha.’ble" and 'mon-
retouchable", according to the rules given below.
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Strokes consisting of more than eight runs are re-inscribed using the same
method as for the first inscription., s '

Any given line is limited to a total of 32 retouchable insoription rums.
A lihe-is limited to a total of'96 runs for retouch on the following line
(this total includes fictitious runs below survival ‘age but requiring emission of the

erase byte).

Any inscription run is classified as non-retouchable as a matter of. course
vwhen either of these limits has been reached.

Runs longer than 7 quanta, which are described by "double words", are
clagsified as non-retouchable. ' S

2.4 Classification of retouch bytes by the location of the run to which they
correspond : ’

Retouch multiplets are classified accprdihg to the following rules:

1., Bytes corresponding to retouchable inscription runs are emitted in order
of "rank" of ascerding abcissae from the start of the line,

2. Bytes corresponding to runs derived from successive retouches always
keep the same "rank" as the initial run (inscription run) from which
they are derived.

3, Retouch multiplets are emitted in groups of the same age in ascending
order of age (1 to 7). ‘

2.5 Make up of sentences and synchronization

Words and multiplets are divided into three categoriess retouchable
inscription words, retouch multiplets and non-retouchable inscription words. In any
sentence all the words and bytes pf“the'same‘gategory are grogped in a'"serées" as
followss : : ' o '

- Inscription words are placed in order of ascending abcissae

- Retouch multiplets are placed in the order given above (2.4) .

A sentence is made up ofi

- A sentence start word

- The series of retouchable inscription runs
~ A retouch start word

- The series of retouéh multiplets

- The series of nonfreféuohable~inscfiption runs (no restriction as to
their number)
The start word consists of 16 x 1 bits. fThe retouch start word consists of
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- 1x1 bit
- 14 x 0 ¥its
- 1 x1 bit

The series of retouch words may if necessary be completed by 4~bit completion
multiplets to bring the number of bits up to a multiple of 16.

Such multiplets, when used, are coded as follows:
1100 for odd lines

0000 for even lines

2.6 Minimum ‘duration of sentences; completion words

The minimum duration of sentences should be set at 62.5 or 125 milliseconds
(the figure used should be given in the transmission characteristics).

In transmission from one computer to another it is not necessary to have a
minimum duration time for sentences.

Completion words enable minimum duration to be reached or exceeded in all
cases. They consist of the co-operation index word emitted immediately prior to the
start of the document as described in paragraph 2.7.l1. When completion words are
required they are added after the non-retouchable inscription runs.

In certain circumstances use may be made of the same completion words where

the operation of coding or decoding apparatus so requires it. They may be placed at
some point after the retouch multiplets. :

2.7 Operating procedure

2.7.1 Start procedure

Before message transmission the coder will emit 40 minimum duration sentences.
Where transmission is from one computer to another a single minimum duration sentence
is sufficient, The sentences are made up as follows:

- The standard sentence start word, that ist 16 x 1

~ One of the two 16-bit words given below, repeated throughout the rest of
the sentence. The word used indicates the co-operation index.

Co-operation index 576: 0111101010101010
Co-operation index 288; 0111010101011010

2.7.2 End procedure

After the last effective sentence at least 40 minimum duration sentences will
be emitted, or just one in the case of transmission from one computer to another,
These sentences are to be made up in the same way as the start sentences with the
exception of the repeat word indicating end of message, which is:

0111010110101010
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2.7.3 Interruption and restart_prooedure

A et of so called interruption and restart sentences as defined below and
made up of
- At least one interruption sentence {two where minimum duration is 62.5 me)
- Four restart sentences (eight in the case of 62.5 ms)
is used for temporary interruption of transmission of information by facsimile.

It may only be inserted in the coded message between sentences,

Interruption and restart sentences are made up in the same way as start
sentences with the exception of the repeat word, which iss

- 0111101011111010 foxr 1nterruption

- 0111111110101010 for restart.

This procedure is not to be’ used in case of computer to computer
working.

159
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Part B

FORMATTING PROCEDURES FOR THE TRANSMISSION
OF CODED DIGITAL FACSIMILE

1.,  Conversion of facsimile transmissions to alpha— numeric
(International Alphabet n° 5) transmission »
11 Software system

For the error control system to be transparent in relation to the
coded digital facsimile, the facsimile data must be adapted to this system.

" 1eTe1 Division into 7-bits pseudo-characters

The string of bits forming the text of the facsimile is to be
divided into pseudo-characters of 7 bits each. In the case of a text where
the total number of bits is not a multiple of 7, the iast-paeudo-charactg:

is made up to 7 bits by the addition of the appropriate number of O bits.

Tele2 Elimination of control;pseudo-characters
‘A1l the pseudo-characters as thus constituted may contain

configurations corresponding to control characters. These configurations
must be eliminated in order to avoid possible errors of interpretation.
For this purpose, any pscudo-character appearing in the left-hand column
of the table hereunder is to be replaced by the corresponding pseudo-
character in the right-hand column, preceded by the character ESC (1/11).

CONVERSION TABLE

Character appearing in ' Substitute
the original message " Character end

NUL
SOH
STX
ETX
EOT
ENQ

"DLE
SYN
ETB
ESC
FS
Gs
RS
?

HEHRUHIDO Y E Y QW e
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TeTed Parity of the pseudo-characters
Each 7-bits pseudo-character is to be completed by an 8th parity bit,
in accordance with Recommendation 3 in Annex IV of the Final Report of the

5th Session of the CSM VWorking Group on Telecommunications.

Note : At the reception end of a text ecomposed in this way, there is no
difficulty in reverting to the original text. The original faceimile text
is necessarily a multiple of 16, so that it is sufficient to divide the
string of bits less the parity bits by 8 ; the remainder of the division
gives the number of "parasite'" bits added before transmission these will
have to be eliminated if it is desired to decode the text.

1e20 Hardware

The hardware error control system, as in Recommendation V.41 CCIYT,
is transparent, but such systems are usually linked up with switching
devices which are likely to suffer interference from the facsimile texts.
If this is the case, the text can first be transformed according to the

principle outlined in paragraph 1.1 above.

2e Facsimile data messages

2.1 After the transformations described above, the text obtained is of

an alpha~ numeric type..This text must then be converted into bulletin and
nessage format to be in conformity with normal rules for meteorological
bulletins and messages (Recommendation 6, Annex VII of the Final Report en

the 5th Session of the CSM Working Group on Telecommunications). Since a
meteorological message may comprize more than 500,000 pseudo-characters it

is necessary, to conform both to the principle that messages may not

excecd 300 groups (i.e. 1800 characters) and to the rule that the trans-

mission of raw data has priority over facsimile transmission, to break down

the total message into a number of sub-messages each containing 1,880 characters
or pseudo-characters, with the exception of the last su -message of a series which

may be of shorter length than 1,880 characters or pseudo-characters.

2.2 Composition of messages

The message will comprize a starting-line and anend-of-message.
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2e2.1 Starting line : this line shall be composed as followé :
5 ¢ o¢c1L s S .o s

(o] nnn CFFFF YYGG LLNN -

H R R F P

- where ¢ S
0 , CFFFFand nnn have their standard meanings,
H

YY = day of month

GG = GMT time

LL = number of sub-messages

NN = serial n°® of sub-méssages, in this case NN = 01

2.2.2 End-of-message : this line shall be constituted by the signal :

c ¢C L G
R R F S

2.3 Sub-messages

As described above, the original hessuge is to be divided into
sub-messages. These sub-messages are to be composed as follows:

- insertion, after the starting line, os defined in 2.2.1, of 1853 pseudo~

characters, followed by the 4 characters g g t g

S
- the part of the message starting by the character 0 and ending by the
character 2 then constitutes the first sub-messageH ' '

S
at 2.2.1 above, except that NN will now be 02.

- character R is followed by a new starting line identical to the one described

After a further 1853 pseudo-characters, following the starting line of

. : . . CCL R
this sub-message, the separating signal RRF S

is repeoted until the laost sub-message is reached. The last sub-message will end

is again inserted. This process

with the signal_g,

less than 1853 pseudo-characters.

as stated ot 2.2.2 above, instead of with g and may comprize

e Application of the error control system .t

) The sub-messages composed as described above are in fact alphanu-
merlc messages, The standard error control system, described in
Recommendation 3, Annex IV of the Final Report on the 5th Session of the
CSM Working Group on Telecommunications, will be applied to them.
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ANNEX X
Annex to Recommendation 6 (CSM-V)

STANDARDIZED FORMAT FOR THE EXCHANGE OF
AIRCRAFT REPORTS FOR SYNOPTIC PURPOSES

A. Elements to be reported and the order in which they are to appear:

1
2
3.
4
5.
6.

9.
10.
11.
12.

13.

Aircraft identification®

Position

Time

Flight level number

Air temperature

Wind (word "SPOT", if reported, follows wind)Ff—
Position of wind (if different from element 2)
Turbulence (if reported)*

Aircraft icing (if reported)*

Second temperature (if reported)

Second wind (if reported)

Position of second temperature and/or wind (if elements
10 or 11 are reported)

Additional information (if reported)*

B. Specifications for reporting above elements:

Element

1. Aircraft
identification

2. Position

Specifications

Record as given.

Latitude and longitude are preferred,

in whole degrees or in degrees and
minutes. Use indicators N or S and
E or W for north or south ond east
or west, respectively. Position may
be reported by a geographical name
of the position, provided only one
word is used.

Examples
PA155, AF51

24N 50W, OON OOE,
34305 180W,

00005 00OOE,

12245 5335W,

70S 18000E,
NIAMEY,

MJSJ, CYUL,

Al40, JOS

*Elements 1, 8, 9 and 13 are optional in messages exchanged in order to satisfy the
requirements of Recommendation 27 (CSM—IV)

— e ————

Z¥= As a result of an amendmeﬁ{ to Technical Regulations Chapter 12/ICAO Annex 3 which is
expected to come into force in February 1971, the word "MEAN" will be used for winds
which are not spot winds, and the word "SPOT" will no longer be authorized for use.

]
1
!

i

%79 ccsm W)
Q.U(-bb’(ﬂ(\\ 6*uf X (I\ b\ L
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Element

3. Time

4. Flight level
number

5. Air temperature

10.

11.
12.

13.

4 See Note on page 1.

Wind

Position of.
wind

Turbulence
Aircré??x
\

Second
temperature

Second wind
Position as
in 7 ’
Additional
information

ANNEX X

Specifications

Report in Greenwich Civil Time.

Flight level is indicated by "FL"
followed by the flight level number.

Report negative values (minus) as "MS"
and positive values (plus) as "PS",
followed by the temperature in degrees
Celsius.

Report direction in degrees and speed
in knots, with the direction and speed
separated by a slant (/). Calm and
light and variable winds may be repor-
ted as 000/00 or L/V. The direction
of variable winds of a given speed is
reported as 999.

Report in whole degrees of latitude
and longitude, followed by N, S, E,
or W, as appropriate.

Report turbulence as "TURB" moderate
as "MOD" and severe as "SEV".

Report icing as "ICE" and ‘moderate
and severe as in element 8.

See element 5
See element 6
Use abbreviations given<in column 4

Technical Regulations, Chapter 12,
Attachment A.

N

Examples

2258, 1725

FL330, FLO60,
FLO85

MS33,
MS50,
MS00,

PS04,
PS00,
MS09

240/120, L/V,
000/00, 070/15,
345/55,

310/70 SPOT 4+

999/10

22N 180W, OON OOW,

~00S OOE, 44S 180E,

34N 120E,
26N 133W

TURB MOD,
TURB SEV

ICE MOD
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Elements specifically excluded from edited version:

The following elements contained in the AIREP form (Attachment A, Technical
Regulations/Annex 3) are not permitted in the edited version:

1. Information pertaining to next position and time over (item 5, Attachment A)
2. Information pertoining to estimated time of arrival (item 6, Attachment A)

3. Information pertaining to endurance or fuel remaining (item 7, Attachment A)
The following words, occasionally appearing in unedited AIREPs, are not

included:

1, POSITION, POS, PX, etc.

2, AT, BY, OVER, ABM, ABEAM, etc.

3. GMT, Z, GCT, etc.

4, ASC, DES, ALT, FA ("FL" to be used)

5. TEMPERATURE, TEMP, T, TMP, TMS, etc.

6. WIND, WND, VENT, etc. . [21 T
7. MWord contractions not recognized by WMO or ICAO

8

.\
. Word or contractions not provided for in elements lthrough&}l of
paragraph B above. Geographical names may be used in element 2, however,
latitude and longitude are preferred,

9. MINUS, PLUS, MOINS, M, -, etc.

Plain language positions

Members tronsmitting AIREPs containing meteorological information in which the
aircraft position (element 2) is in plain language (not given in latitude and

longitude) should convert plain language positions into latitude and longi-
tude, in accordance with Technical Regulations, Chapter ZI?.;7 2.6.4 (b).

Use of spaces

If both letters and numbers appear in an element, spaces should not be used to

separate the letters from the numbers. The following examples show what gre and
what are not permitted in the edited format:
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Are not permitted in edited format Are permitted in edited format
1. PA 155 IB 983 LH 2 PAL55 18983 LH2
2. 24 N 50 W, 0000 S 35 E 24N 50M*  0000S 35E*

3. FL 370, FL 085 FL370, FLO85

4. MS 41, = PS 00, MS 07 MS41, PS00, MS07

* A space should separote the latitude from the longitude, even though both are
contained in the same element. '
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Annex to Recommendation 7 (CSM-V)

A 1= Accuracy of the fix and repeﬁition rate of aumospherics

Code figure Accuracy of fix Rate of -atmospheri.cs
No assessment
Estimated error & 50 kn <& 1 per second
2 Estimated error 50 - 200 km & 1 per secord
3 Estimated crror > 20 km < 1 per second
4 Estimated error & SO ¥m 1 or more countable
: flashes/sce
5 Estimated error 5C -200 km 1 or more countable
flashes/sec
6 Estimated error 2 200 kin .1 or more countable
flashes/sec
7 Estimated error 4 50 km Rate so rapid number
cannot be counted
' : 50 -~ 200 k
8 Estimatcd error 3 00 km Rate so rapid number
cannot be counted
9 Estimated error 2>» 2C0 km Rate s¢ rapid number

cannot be counted

167
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ANNEX XII

Annex to Recommendation 8 (CSM-V)
AMENDMENTS TO WMO PUBLICATION No. 9.TP.4, VOLUME B

Part A
Hiniﬁjﬂ’ - Identificetién letters of the code form
Part of Message - M_.M.

33 No.
Code Form : MiMi Part A Part B Part C Part D distinction
SYNOP FM 11.E | MM XX
SHIP FM 21.E
SHIP FM22.E |§NN ' XX
SHRED FM 23.E
SYNOP FM,14.E | AA XX
SHIP FM,24.E | BB XX
SAREP cc AA BB -
SAREP SHIP DD AA . BB -
RADOB FF AA BB -
RADOB SHIP GG AA BB -
BATHY JJ XX
TESAC KX XX
CODAR LL ‘ XX
PILOT PP AA BB cc DD -
PILOT SHIP QQ AA BB cC DD -
ROCOB RR ' XX
ROCOB SHIP S8 XX
TEMP TT AA BB CcC DD -
TEMP SHIP Uu AA BB cC oD -

MiMi are two identical letters indicating the code form and Mij are two

identical letters indicating the Part of the message where necessary.

Notes (a) there shall be no space between MiMi and Mij;

(b) the four letters shall always be followed by a space and not
immediately by any figure or other letter;

(¢) if it is not necessary to indicate the Part of the message,

Mij shall always be included in the group as XX.

* *
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Part B

Amendments to code forms FM il.D and FM 32,D

Amend the beginning of FM 11.D SYNOP to read:

MMMM, YYGG
113 1]
ITiii Nddff......(etc)ee...

Amend Note (1) under FM 11.D to reads

"(1) SYNOP is the name of the code form for a surface report from
a land station."

Insert new Note (2):

"(2) In a bulletin of SYNOP reports the groups MiMiMij YYGG shall
be given only in the first line of the text of the bulletin."

Substitute in each Part of FM 32.D MMMM, for M M,
—_— iij3 ii
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ANNEX XIII
Annex to Recommendation 10 (CSM-V)

AMENDEMENTS TO WMO PUBLICATION No. 9.TP. 4, VOLUME B

FM 39.E Uppef-level temperature and wind (possibly air density) report from land
rocketsonde station. '

ROCOB
SECTION 1 .MiMiMij YYGGgg  IIiii rmaleserd
SECTION 2 HHZTTT ddff;n (9dpplplpl)
HHZTTT ddffj (9dpplplpl)
SECTION 3 (llZTTlTl | Plplhlhlhl dldlflfl]n
11Z.T T PP hhh ddffj
Tnn » nnnnn nnnn'n
222TT1Tl : Plplhihlhl dldlflfl]n
22Z.TT "PPhhh ddffij)
~Tnn nnnnan nnnna’n
JJJ
NOTES: )
(1) . The code name ROCOB refers to an upper-level temperature and wind (possibly

air density) report from a land rocketsonde station. The word ROCOB ‘shall

not be transmitted as part of the report.
(2) The code form is divided into three sections:

(i) ~ Section 1 - identification and position data
_ éii) Section 2 - Data for standard geometric heights
iii) Section 3 - Data for isobaric surfaces '

(3) Section 1

(i) When a firing is made but data are not obtained, the report con-

sisting of Section 1 shall be transmitted; symbols o and Gd are

coded in.dccordunce with the notes under Codes 0262 and 1334,
" respectively.



- ANNEX XIII 171

(4) Section 2

(i) This section is mandatory
(ii) Mandatory levels
{a) Data shall be reported for every 5 km vertical interval,
beginning at 20 km, up till the top of the ascent, and -
for the lowest level of the ascent for which data are
available, provided its altitude is higher than 20 km.

(b) If data are not available for one or more of the above
specified altitudes, the code groups for those levels
will be inserted in the report in their altitude sequence
and solidi (/) should be reported for the missing elements.

(iii) Significant levels

- All data shall be reported for those non-mandatory levels at
vwhich significant changes occur. The mandatory and significant
levels are intermixed in the report in ascending order with
respect to altitude. The criteria for significant changes ore as
follows: .

(a) A departure of the wind speed of 10 or more knots from a

' linear interpolation between two consecutive mandatory
devels; :

(b) A departure of the wind direction from a linear
interpolation between two consecutive mandatory levels,
thucs
60° or more - when the average wind speed for the layer is

o 16 to 30 knots;
30" or more - when the average wmd speed for the layer is
31 to 60 knots; :
20° or more - when the average wind speed for the layer is
61 knots or more;

(¢) A temperature change of 3 C from a linear interpolation
between two consecutive mandatory levels.
(iv) Use of bracketed groups
Groups 9dpplplpl are included in the report only when data are

available.

(5) Section 3
This section is optional and should be included whenevei data are
available.
(i) Data for the isobaric surfaces of 70, 50, 30, 20, 10, 7, 5,
3, 2, 1, 0.7, 0.5, 0.3, 0.2 and 0.l mb whenever available.
(ii) P\Piy PyPyy «ee +oey P P shall be included in whole millibars

up to and including the 1 mb surface and in tenths of a millibar
above the 1 mb surface.
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M 40.E  Upper-level temperature and wind (possibly air density) report from
rocketsonde station on ship.

(To bo amended accordingly)

Specifications of new symbolic letters

11 Indicator figures - standard isobaric surface data follow,

PlPl cese PnPn reported in whole millibars and hlhlhl csce hnhnhn

reported in decameters.

22 Indicator figures - standard isobaric surface data follow,
Plpl N PnPn reported in tenths of a millibar and-hlhlhl cons hnhnhn

reported in hundreds of metres.
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ANNEX XIV
Annex to Recommendation 15 (CSM-V)

CODE FORM FOR REPORTING SUBSURFACE BATHYTHERMAL OBSERVATIONS (BATHY)

BATHY BATHYTHERMAL OBSERVATIONS REPORT

Section 1 M.M,M,M, YYMMJ = GGgg/ QLLLL LLLLL
11] ) caaaa 00 00O

(iuddff) (2snTTT)

Section 2 88888 zzTTT z.z.T.T,T cenee zzTTT
——————— 00000 171'1'1'1 nnnnn
999zz zllelTlTl cecee znznTnTnTn
Sect;on 3 (777: 4, ZZTTT  Z,ZT\TiT)  eeeee ZnZnTnTnTn)
CCCC
NOTES :
(1) Section 1 (i) All groups, except those in brackets, are mandatory.
(ii) For reporting ff, knots ﬁay be used as a transient unit.
(2) Section 2 This section contains temperatures at significant depths.
(3) Section 3 (i) This section is optional and contains temperatures ét IAPO

~ standard depths.

(11) When the measurement of temperature at the surface or at
any particular standard depth is not available, that
depth-temperature group may be omitted from the report.
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SPECIFICATION OF SYMBOLIC LETTERS AND GROUPS

Section 1
IV‘IiMi!VIJIVI‘j - Message identifier group (see code table).
p4:4yu38
YY - Day of the month (GMT)
MM - Month of the year (GMT)
J - Units digit of year (GMT)
Goge/ ,
GGgg - Actual time of observation in hours and minutes (GMI‘)'
QLLLL LLLLL

caaaa 00000 _ _
Q, - Quadrant of the globe (Code 3333)

LLL - Latitude in degrees and minutes

aaaa s
LoLoLoLoLo - Longitude in degrees and minutes
i daff

u
iu - Indicator showing the units used for wind speed, iu = 0. for m/s;
iu = 1 for knots '

dd - True direction, in tens of degrees, from which wind is blowing
fr -  Wind speed in m/s (see Note (1) (ii) under BATHY)

2s _TTT

n

2 - Indicator figure:

s_TTT - Sign and value of air temperature in tenths of a degree Celsius;

n sn = 0 for positive values, sn = 1 for negative.

Section 2

88888 - Indicator group for Section 2
22 TTT)

0’0’0 o_o) , o
seeee ) - Significant depths in metres and corresponding temperature in
e ) tenths of a degree Celsius (for negative temperatures, add -
zzTTT

n“n"n n n) 500 to TTT)

99922

999 - Indicator grdup, indicating that a change in the hundred

" digit (zz) follows
43

- Hundreds of metres of depth; 2z = 01:100m, zz = 02:200 m, etc.
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Z Z

3[3

CODE_TABLES

M/M.M.M,
iiyj

JJXX
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Indicator group for Section 3
Indicator for range and units of depth.

iziz =77 ¢+ Z1£1000 m, in tens of metres -

iziz =55 : 1000<ZZ 10000 m, in hundreds of metres

Depths of standard levels and cofresponding temperatures (for
standard levels, see code table). For negative temperatures
add 500 to TTT.

Ship's call sign

Type of message indicator

BATHY

2Z - IAPO Standard Depths

with iziz =TT

code‘figuré

00
ol
02
03
05
o7
10

surface
l10m
20
20
50
75

100

with 1 1 = 55:
' code figure code figure
15 150 m 10 1000 m
20 200 12 . 1200
30 300 15 1500
40 400 . 20 © 2000
50 500 25 2500
60 600 20 3000
80 800 40 4ooo

ete.
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TESAC

Section 1

Section 2

Section 3

Section 4

NOTES
(1)
(2)

TEMPERATURE, SALINITY AND CURRENT REPORT FROM SEA STATION

Annex to Recommendation 16 (CSM-V)
CODE FORM FOR REPORTING MULTIPLE OCEANOGRAPHIC PARAMETERS (TESAC)

ANNEX XV

M.M.M.M.
iiyj

Section 1

Section 2 (i)

YYMMJ
(i ddff)

8888k2

(7777k,

(666k4k3

cccc

GGgg/
(ZSnTTT)

2z 2z z z
0ooo

Zlelzlzl

22z z z
n

n"nn
21111
cooo

221212121

22171

nnnh~n

22 z 2z 2
oo 00

Zlelzlzl

2z z z z
nNn“nn

QLLLL

caaaaqa

STTTT
ooo0o0
3T1T1T1Tl

STTTT

nnnn

ISTTTT

O 00O

3T1T1T1Tl

STTTT
nnnn

ddccc
00000

dldlclclcl

ddccc)
nnnnn’.

LLLLL
0oo0o0oO0

455 SS

0O 00O

451515151

45 S S S

nnnn

45 SSS
oo 0o

451515151

45 S SS)

nnnn

This section contains data at significant depths.

Both temperature and salinity should be reported

for each significont depth selected.

The criteria

for selecting a significant depth may be based on
the characteristics of the temperature profile
or the characteristics of the salinity profile.
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(ii) When the measurement of one of the elements at
any particular depth is not available the
corresponding group is omitted from the report.

(3) Section 3 (i) This section contains data at IAPO standard depths.

(ii)  When the measurement of one of the elements at ‘
- any particular depth is not available the
corresponding group is omitted from the report.

(iii) When surface temperature is reported in Section 2,
it may be omitted from Section 3.

(4) Section 4 This section contains current dota ot IAPO
standard depths, and/or at significont depths.

(5) ccee Same- as under BATHY.

SPECIFICATION OF SYMBOLIC FIGURES AND GROUPS
Section 1 : Same.as in BATHY

Section 2

8888k2
8888 - Indicator group, indicating that Section 2 follows.
k2 - Method of salinity/depth measurement (see code table)
22 z z z
oo
2zlzlzlzl
- Group indicator figure and significant depths in
""" metres
2z z z z
nN"n"nn
STTTT
oo
3T.T.T.T
1111 . . . 4 .
. - Group indicator figure and temperatures, in hundredths of a
' a degree Celsius, at significant depths (for negative tempera-

3T TTT tures, add 5000 to TTTT)
n NN ln
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4555 S

00O00O0

451515131

455S S

nnnn

Section 3

777752'

7777
ko

22777 |\
[ o N o Y o]

ZZIZlZlZl

222272

nnnnmn

STTTT

00 00

3T1T1T1Tl

3STTT.T
nnnan

455 S S

0000

45,555 |

455 5 S
n"n"nn

Section 4

666k g4k

666

2z z 2 Z
oo oo
2zlzlzlzl

2z z z z
n“n“nn

ANNEX XV

Group indicator figure and salinities, in hundredths of
parts per thousand (°/oo), ot significant depths

Indicator group, indicating that Section 3 follows

Same as in Section 2

Group indicator figure and IAPO stondard depths (see table)

Group indicator figure and temperatures, in hundredths of
a degree Celsius at standard depths (for negative temperatures,
add 5000 to TTTT)

Group indicator figure and salinities, in hundredths of ports
per thousand (°/o0o), at standard depths

Indicator group, indicating that Section 4 follows
Period of current measurement (drift method) (see code table)

Duration and time of vector current measurement (see code table)

Group indicator figure and depths in metres
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dccc

00000
d.d c,c,c . . . .

171717171 ~ Direction towards which the current is moving, in tens of degrees,
coeen ) and speed of the current, in centimetres per second, at standard
ddccec depths

nnnnn ’
cccC - Ship's call sign
CODE TABLES
MiMiMij - Type of message indicufor
KKXX - TESAC

k2 - Method of salinity/depth measurement

Code figure

0 - No salinity measured

1 - In situ sensor, accuracy better than 0,02 °/oo

2 - In situ sensor, accuracy less than 0,02 °/oo

3 - Sample analysis

k3 - Duration and time of current measurement (vector method)

Code figure

- Instantaneous

- Averaged over 3 minutes or less
- 7 3 and £ 6 minutes

- 7 6 and £ 12 minutes

Between H;l and H

SR S

- Instantaneous

- Averaged over 3 minutes or less
2 3 and £ 6 minutes

- 2 6 and 4 12 minutes

- Vector method not used

Between H-2 and H-1

O o~ oW\
1

H = Time of observation

k4 - Period of current measurement (drift method)

—

Code figure

- 1 hour or less
7 1 hour and & 2 hours

- 7 2 hours and £ 4 hours
% 4 hours and £ 8 hours
2 8 hours and £ 12 hours

- 7 12 hours and £ 18 hours

- 7 18 hours and £ 24 hours

DD OV WO
[

- Drift method not uséd'-
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TABLE OF IAPO STANDARD DEPTHS (IN METRES)

Surface
10
20
30
50
75

100
150
200
300
400
500
600
800

1000
1200
1500
2000
2500
3000

After 3000 ﬁ by 1000 m intervals to the bottom.
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ANNEX XvI

Annex to Recommendation 17 (CSM-V).

AMENDMENTS TO THE AERONAUTICAL METEOROLOGICAL FIGURE CODES

Regortine of heights in aeronautical meteovological figure codes

-~ In tne code format for FM 15.0 - METAR, FM 16.D - SFECI,
FM 51.D - TAF, FM 53.D - ARFGR, FM 54.D - ROFOR and FM 55.D - FIFCR,

replace the groups indicated below as follows :

N CCh h h
8 888

H_CCb_b_ by
61h,h, by 61h;h bt

9Bbghpty by JBhghghgty
Thyhihehe vy Theboh heh o,
R vy FEEE A NN

- Specification for hshs

delete "or CC" and "FM 15.D, FM 16;D; FM 51,D, FM 53.D, FM 54.D, FM 55.D"

. "
note (3) delete "the group N,CCh h_ is to be coded 9//nh  and” plus

the last but one sentence,

- Insert the following new symbolic letter and the relevant specifications
"hahéhs ~ Height of base of cloud whose genus is-indicated by CC
(Code xxxx) :

(1) If the height of the leysr falls between two of the heights
given in Code xxxx, the lower code figure is to be reported.
(e.g., if hbh = 740m, it 1s reported as 024.)

(2) If, notwithstanding the existence of fog, sandstorm, duststornm,
blowing snow or other obscurirg phemosena, the sky is diééer-
nible the partially obscuring phenomena are disregarded.

If, under the above conditions, the sky is not discernibdble,
the group Rscchshahs ia to be coded 9//héhshe with appropriate
vortical visibility value being coded fox hehehe, The vertical
vigsibility is defined as the verticel visval range into an
obscuring medium. Vertical visibility is recorded to the same
limits of accurany as specified for cloud heighte (Codé'xxxx).
- Beplaoe "hBhB' hfhf, hihi' htht and hxhx" by "hBhBhB. hfhfhf, hihihi'
hththt and hxhxhx" respeotively, with the same specification
as at present, the indication (Codé 1677) being replaced
by (Code xxxx)
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- Code 1677 - replace the whole heading by the following:
"hshs Height of base of cloud layer or mass whose genus

is indicated by C"
- Insert the following new code at the appropriate place:

Code xxxx

hshshs Height of base of cloud whose genus is indicated by CC

hBhBhB

hfhfhf . Same specifications as for

. ) .

hihihi hBhB’ cessesnaes hxhx in present

hththt code 1677

h h h

X X x_|

Code figure Metres o Code figure Metres

000 <30 100 3000
o001 30 ' 110 3300
002 60 120 3600
003 ' 90 L N )
004 120 cecee :
005 150 990 - 29700
006 180 999 2> 30000
007 210
008 240
009 270
010 ‘ 300
011 330
099 ' 2970 m

Notes : (1) The code is direct reading in units of 30 m

(2) The code table is to be considered as a coding device in which certain
code figures are assigned values. These are discrete values, not
ranges. Any observation or forecast of values to be coded in the code
table is to be made without regard to the code table. The coding is
then accomplished according to the following rule:

If the observed or forecast value is between two of the reportable.
values as given in the table; the code figure for the lower reportable
value is reported.
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2. Reporting of variable wind

- Amend Note 5 (iii) under FM 15.D - METAR as follows:

(i11) "Calm" shall be indicated by 00000; variable direction
shall be indicated by the letters "VRB" followed by the speed.

Insert the same text as above as new Note 6 (iii) under FM 51.D - TAF.

~ Add the following note under the specification
letters ddd: P etion of Symbollc

(2) dad = 000 is used in case of calm wind, ddd = VRB is used
in case of variable wind.

3, Code 4678 =~ w'w!'

-~ Amend code 4678 as follows 1

19 FC

23 RERASN

24 REFZRA

36 DRSN Low-drifting snov
37 ~ DRSK

57 X{FZD2

67 XXFZRA

69 XXRASN

84 XXRASN

99 XXTSGR

- Add the follawing to tha note at the end of the code :
"The code figures may also be taken into consideration .
by meteorological personnsl for the.decoding of letter

abbreviations which correspond to more than one code

figure",

4, Reporting of funway visual range

- Insert the following note between Notes 7 (ii) and 7 (iii) under
FM.15.D - METAR:

"When actual RVR values are outside the measuring range of the
observing system in use, the following procedure applies:

(a) When the runway visual range,to be reported in accordance with the
Technical Regulations, is greater than the maximum value which can

be measured with the system in use, the group RV V.V Ve s

bl
reported as RPVRVRVRVR in which V. thﬁVR is the highest measurable

value. For instance, RP2000 indicates that the runway visual range
" yalue is above 2000 metres.



184 ANNEX XVI

(b) When the runway visual range is below the minimum valve which can be

measured with the system in use, the group RVRVRVRVR is reported as

RMMVRVRVRVR in which VRVRVRVR is the lowest measurable value. For

instance, RMMO150 indicates that the runway visual range value is below
150 metres.

(c) The use of the form RMMVRVRVRVR is exclusively limited to those cases

where the RVR value is lower than 200 metres".

5. Reporting of cloud base when lower than station level

«~ Insert the following note under FM 15,D - METAR:

"9 vi) At mountain stations, when the cloud base is below station level the
group N CCh h h shall read N CC///."
S §S§ S s

6. Trend type landing forecast

- Add the following groups to the FM 15.D ~ METAR and FM 16.D - SPECI code

forms:
TTTTT GGggHR dddff/f f VWV w'w' N CCh h h
mm S $§ $ 8§
or
or CAVOK
NOSIG

- Add the following note to.the present notes under FM 15.D - METAR and
FM 16.D - SPECI:

"Instructions for tend type landing forecasts:

(i) When appended to METAR or SPECI reports the trend type landing fore-
casts shall be in coded form,

(ii) Only the group(s) referring to element(s) which are forecast to change
significantly is (are) included.

(iii) The time group (GGgg followed by HR) is used only when appropriate.
Depending on the change indicator used, this group indicates either
the time of the significant change or the beginning of the period
during which the reported change is expected to take place.

(iv) If necessary, WX NIL should be used for w'w' to indicate the expected
end of occurrence of significant weather. SKC should be used for
NsCChJEPstO indicate the expected occurrence of clear sky following

significant cloud conditions.
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(v) When none of the elements is expected 1o change in such a way
as to require the change to be indicated, this shall be indicated
by the term "NOSIG".

(vi) The governing criteria for issuing trend type landing forecasts
are specified in WMO Publication No.49.BD.3 ~ Technical Regulations,
Volume II, Part 2 - Meteorological Service for International
Air Navigation.

- TInsert the following symbolic letters and the relevant specification
at the appropriate place:

"G0gg Time, expressed in hours and minutes GMP, (followed by letters HR)
of the significant change or of the beginning .of 'the period during
which the change is expected to take place
(FM 15.D, FM 16.D)." :

TTTTT Change indicators of trend type landing forecasts:
GRADU, RAPID, INTER, TEMPO, TEND (FM 15.D, FM 16.D)

(1) Specifications for these change indicators are given in WMO
Publication No. 49.BD. 3 - Technical Regulations, Volume II,
Part 2 - Meteorological Service for International Air Navigation.

Indication of fog dispersal operations

- Insert the following Note 13 (iii) under FM 15.D - METAR:
Y(iii) The word DENEB may be added, when appropriate, at the end of

the message to indicate that fog dispersal operations are
being carried out",

Use of change groups and WX NIL in TAF

- Insert the following note after Note 3 under FM 51.D - TAF:

"(i) A complete description of forecast conditions shall contain
information about: wind, visibility, weather and cloud;

(ii) The description can be said to be complete even when one or
several of the groups concerning these elements - apart from
wind - is (are) omitted from the message;
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(iii) A group may be omitted without affecting the completeness of
the description, (a) to indicate either that the element
contained in that group is expected to be absent or that its
future value is expected to be non-significant; (b) to
indicate that the element in question is not expected to
depart significantly from the preceding value it possessed
in the same validity period of the message;

(iv)  When the omission of an element occurs after a change group,
the messoge shall clearly indicate which of the two above
cases applies. For this purpose use shall be made, as
necessary, of approved letter abbreviations (e.g. SKC
WX NIL, etc.)."

‘= AMEND Note 8 (iii) under FM 51.D - TAF to read:

“When conditions are forecast thot cannot be expressed by means of
Code 4678, the w'w' group is not used except when significant
weather is forecast to change into non-significant weather; in the
lotter case the abbreviation WX NIL is used after the change group
(see Note (14)(ii)) to indicate non-significant weather."

~ Replace Note 14 (ii) under FM 51.D - TAF by the following:

"A TAF forecast shall cover the period extending fromiGlG1 to 6202.

A change group 9éGGGp, 97GGGp, or 9SGGGp shall be introduced when

a significant change in some or all of the elements forecast is
expected to occur at some intermediate time GG. Such a change group
shall not be introduced until all the data-groups necessary to

describe the elements forecast in the period G,G. to GG have been

171
given. The change group shall be followed by a description of all of
the elements for which a significant change is forecast during the
period Gp beginning at GG. When an element is not described in the

data~-groups which follow the change group, the description of this ele-

ment for the period between GlG1 and GG shall be considered to remain

valid. When a group 9éGGGp is used the conditions described in the

doata-groups which follow shall be considered to remain valid after
the expiration of the time Gp. When necessary a second change-group

referring to conditions at a later time GG may be used.,”



ANNEX XVI 187

- Code 1864 i nnn

(1)

(i1)

3
Amend the specification for 96GGGp to read as follows:
"96GGG  Gradual change beginning at GG and continuing throughout the
P period indicated by G (when G = 1 to 9). Ropid change

taking place during a perlod lastlng less than half an hour
when G = Q"

Plain language alternative terminology:
Replace the second sentence under 9éGGG by the following:

"The form RAPID GG should be used when the change(s) is (are) expected
to take place during a period lasting less than half an hour, GG refers
to the time at which the chonge begins.” '

9. Indication of midnightlin.chunge groups

- Add the following notes under the specifications of symbolic letters

G G

(a)

(b)

and 6262

under GIGl :

"(1) When the period of forecast commences at midnight, GlGl is
encoded 00."

under G262

"(1) When the period of forecast ends at midnight, G
encoded 24."

262 is

- Renumber (2) the present note (1) under GZGZ'
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ANNEX XV11
Annex to Recommendation 19 (CSM-V)

FORECAST UPPER WIND AND TEMPERATURE AT
SPECIFIED POINTS FOR AERONAUTICAL PURPOSES

ARMET P PP P pP

- 888 | R HGIGIG_QGZ :
QL L L L adf££77 ddfeLfrr trenene
QL,L gLoLo daf££7T aarfeer secans .'4
QLuLaL R ‘ddfff'I'T daffeTe Ceessees
( JET QLaLaL;LO ceces PP P ddfe£Ler
scemeoe ’ seses ss e Cesessee
QL L o L ceens PP P . d4f£fTT)
( ‘TROP P.E. P, QL L LT, aaff£eor QLI Lo L
AdLLETT
P,P,P, ' an L L L ddff£LTT QL L L L -
dareor?

(Significant weether in plain language).

NOTES :

(1)

(2)

The code name ARMET designntes 2 forecast in figure code of uppexr wind
end temperatures at specified pointu for aeronsuticel purposes (area

forecnats). ARMBY shall alwcys appear as ¢ prefix to the message,

This code form is used for dissemination of area forecests vhen these

foirecants cannot be dicseminated in pictorial form. It is composed of



(3)

(4)
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four parts containing the following forecast information respectively: wind and
temperatures at standard isobaric levels, jet stream, tropopause and significant
weather. . :

Instructions concerning coding of upper wind and temperature forecast at standard
isobaric levels:

(i) The number of PSPBPs groups given after the ARMET prefix corresponds to the

number of standard isobaric levels for which wind and temperature data are
transmitted. ' ’

(ii) For each point described by a QL L L L group, the wind and temperature data
for the level indicate& by the first PsPsPs group is given in the first
ddfffTT group. Data for the level indicated by the second PsPsPs group is

given in the second d4dfffTT group and so on,

Instructions concerning coding of forecast jet-stream datas
This part, when included, describes the position of the forecast jet stream

(QLaLaLoLo group(s)), the pressure in millibars of the level of the jet stream

(PP P ) and the wind and temperature at the points described by QL L L L . If the
mmm aa 00

pressure level, wind and temperature which are forecast are the same for consecutive
points, the pressure and vind/tempergture groups shall not be repeated after each
position group.

Instructions concerning coding of the forecast tropopause datas

This  part, when included, describes the position of the tropopause and the relevant
wind and temperature at levels given at 50 mb intervals. If at any one level, the
same wind and temperature apply to more than one point, the wind/temperature groups
shall not be repeated after each position group.

Instruction concerning coding of the forecast significant weather:

When significant weather is included in the message, it should be in plain language,
using where appropriate ICAO abbreviations,

Instructions concerning the QLaLaLoLb and ddfffTT groups:

The method to be used for reporting positions and temperatures is fixed regionally.
Tepending on regional decision the position group QLaLaLoLO may be replaced by CCCC,

and the ddfffTT group may be used in the form AdfffTIT',

Insert the following new specification under PSPSPS:

PSPSP - Pressure in whole millibars of standard constant-pressure surface for which

forecast upper wind and temperature at specified points are given.
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ANNEX
Annex to Recommendation 20 (CSM-V)

XVIII

CODE FORM FOR REPORTING SYNOPTIC INTERPRETATION OF
CLOUD DATA OBTAINED BY METEOROLOGICAL SATELLITES

SAREP - Report of Synoptic Interpretation of Cloud Data obtained by Meteorological

Satellite.

Part A - Tropical Cyclone Part

M. M.M_.M.
ii

YYGG
i &

nnLLL

t't7aaa

cccce

( I1iii
or

99LaLaLa

QCLOLOLOLO

Part B - Significant Feature Part

SECTION 1 M.M.M .M.
< iigg

QLaLaLoLo

E4sfcmwfcf
or
955¢SeMle

SkCTION 2

SECTION 3 96///

SECTION 4 97//s,

SECTION 5 51515

ccce

YYGscsgs

QLaLaLoLo

QLa.LaLoLo

/Lddf

QLaLaLoLo

QcLoLoLoLo

AS WAt

( ITiii
( or

(99L L L

aaa

QL&L&LOLO

QLaLa.LoLo

(9d8dsfsfs)

QOLOLOLOLO

(9dﬂd5f8f3)

o LLL coes

/def aaoo

Code groups to be developed regionally
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NOTES

(1)

(2)
(3)

(4)

- (5)

The code name SAREP refers to a report of synoptic interpretation of
cloud data obtained by meteorological satellites. The word SAREP shall
not be transmitted os a part of the report.

The code form is divided into two parts, Part A - Tropical Cyclone
Part, and Part B - Significant Feature Part.

In transmitting SAREP reports, the higher priority shall be given to
Part A. '

Part A

(i) This part shall be used whenever a cloud mass is recognized
as pertaining to a tropical cyclone.

(ii) The time given by GGg refers to the time of the picture of
the cyclone(s).

(iii) The group (9d d fsf ) refers to the movement of the centre
of the tropical cyclone. This optional group shall be used
where possible.

Part B

(i) Part B is divided into 5 sections:
Section number Indicator figures of Contents

symbolic figure group
- Identification and position data
2 4 or 95 Synoptic interpretation of
cloud(s)
3 96 Wind information
97 Ice or snow informotion
5 51515 Regional codes

(ii) Section 1 ~ Identification and position data

(a) The second line shall be used to delineate the analyzed
area.

(b) A clockwise sequence shall be used in the position data
delineating the analyzed area. The first position
group shall be repeated.
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(iii) Section 2 - Synoptic interpretation of cloud information

(iv)

(v)

(vi)

from meteorological satellites.

(a) Code groups beginning with the indicator figure 4
shall be. used only if o more detailed description of
the synoptic interpretation is not available, and also
to inform about cloud patterns not directly associated
with a given synoptic interpretation.

(b) Code groups beginning with the indicotor figures 95
shall be used when the confidence in geographical
position and synoptic interpretation is good. '

(¢) Position groups in Section 2 refer to the significont

feoture S or S S When using indicator figure 4 and

=/ the p051t10n groups refer to the cloud pattern
deslgned by Cm

(d) See note {ii) (b) for area delineations.

(e) The group (9d d f f ) refers to the movement of the
system under Zonsideration and should be included
whenever available.

(f) Section 2 shall only be used to delineate major synop-
tic scale significant features or cloud masses;
mesoscale or more detailed description shall be left
to the regional code forms.

Section 3 - Wind information derived from the movements of
clouvd elements.

(a) This section is optional. It should only be used by
centres or stations having highly trained staff and
computer facilities.

Section 4 - Snow or ice information.

(a) This section is optional. It should be included only
once a week or when major changes in snow cover or
ice extension are experienced.

(b) See note (ii) (b) for area delineations.

Section 5 - Code groups to be developed regionally.

(a) This section may contain detailed or mesoscale
description of the cloud information,
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Specification of symbolic letters

MiMiHij - Identification of message (amend’ .ode 2532)

ceee - Call sign of ship on which satellite readout station

is mounted.

n.n, - Identification cf tropical cyclone
(1) Tropical cyclones  are numbered by successive aumsrals
(01, 02, ... ... 99; repest numbers as appropriata) for
the purpose of maintaining positive identification of
Qach disturbance. Each cyclone - maintains the assigned
number as long as it exists or can be identified, If two
or more cycloneg are firat detected on the same
photograph (thereby given the same time) the firat line
beginning with X MMM, for these cyclones  ghall not

be repeated.

LaLaLa QcLoLoLoLo - Positjon of the centre of the cloud mass or tropical
cyclone or eye of the tropical Cyclone as appropriate.

(1) For classification of these features, see code table

o

for S

-
Ay - Accuracy of the determination of. the geographical position of the
tropical cyclone (add new code table).
S, -  Classification of the tropical cyclore (add new code table).
Hf - Mean width or mean diameter of the feature specified by Sf or
mean diameter of the overcast cloua Of the tropical cyclone (add
new code table),
at - Apparent 24-hour change in intensity of tropical,cy91one_‘ {aca
new code table).
tm - Time interval over which the movement of the tropical cyclone
has been celculated (add new code tavle).
Gsngs - Time in hours and tens of minutes (GNT) ©of the first satellite
' picture used for the anelysis.
4 - Indicator for significant feature group in short fcrm.
Sf - Syncptic interpretation of significant features (add new code table),
C - Major cloud configuraticn (add new code table).
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Cf - Confidence in geographical location and synoptic interpretation of

feature (add new code table).

95
- Indicator for significant feature group in detailed form.

sfsf : - Detailed synoptic interpretation of significant fsatures

’ (add new code table)

96 Indicator for wind group(s)..

L - Retimated level of wind data (add new code table).

f -  Wind speed (add new code table).

91 - Indicator for ice ard snow information.

5 : - Hature of snow or ice interpreted from satellite information (add

e .

new code table).

Code Tables

Ay ~ Accuracy of the determination of the geographical position of the
tropical cyclone.

Code figure

0 = cyclone centre within 10 km of the transmitted position
1 " " ” ” " ”n ”
- " 20 km _
2 _ " . " 50 km n o on " "
"

3 - " " 100km " " n ) "

4 - " " " 200km " " " "

5 - " " " 300km " " " "

/ - undetermined
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- Classification of the tropical cyclone

Code figure specifications from 1 to 9 refer to the NESC
(National Environmental Satellite Center) classification
reproduced at the end of the presentAnnex (see Figure 1).
This classification is to be used in determining St in the

St ond the nomograom accompanying the NESC

Classification can be used to estimate the maximum winds of
the tropical disturbance (see Figure 2).

"~ Mean'width or mear diameter of the feature specified ty S, or mean diameter

big

t
Code figure

1 Stage A .

é Stage B

3 Stage (e

4 Stape C

5 Stage C +

6 Stage X Category 1

7 3tage X " 2

8 Stage X " 3

9 Sfaga X " 4

0 decaying or becoming extra tropical

/ undetermiged.
NOTE: :

above table.

¥p
Code tigure

0 < 1° of latitude

1

SRV ¢ IS B - WA T R VR

le
20
3°
4°
5!
60
70
eo .

> 9

L)

L n
" "
LJ H

n

L
LJ L]
L) L

undetermined

to less than 2°

30
40
50

of latitude

60"

7°
80
go

"of latitude

195
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a = Apparent 24-liour ohange in inteneity of tropical cyclone

" Code

figure

0 - much apparent weakening

1 - apparent weakening

2 - no apparent change

3 - apparent intensification

4 - apparent strong intensification
5 - )

6 - ; not used

.
N

9 - not observed previously

/ - undetermined

‘ t - Time interval over which the mevement of the tropical cyclone has teen
m calcuiated
' Code figure

O less than 1 hour '

1 1 to less tham 2 hours

2 2t w - 3

3 3% " * 6 "

4 6 to # " 9

5 9t " " o12

6 12 to 0 " 315

7 15 to " "o18

8 18 to " " 21 "

9 21 to = n 30 "

/ Movemenf,gfouﬁ is not included

S

o
Q

W @ NN A w0 5?

- Synoptic interpretation of significant features
figure

high pressure ridge
frontal cloud band

frontal wave

vortex

convergence zone (including ITC)

jet stream

positivevorticity advection maximum (comma formation, enhanced convectiion, etc.
upper level trough

delinsation of major cloud system

area of widespread sand or dust storm

not determined

)

’
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C - Major cloud configuration

m
Codo figure
1 cellular type open
2 " " closed
3 oloud bande
4 cloud streets
5 1low stratus or fog
6 Cumuliform
7 Stratiform
8 Cirriform
9 Cumulonimbus (may be associated with other cloud types)
0 multi-layered ' '
/ undetermined or unspecified
Cf - Confidence in geographical location and’synbptid'interpretation cf feature
Code figure . Confidence in gecgraphical Confidence in syneptic
location # interpretation
0 =~ not used
1 good good
2 good s . fair
3 good poor
4 fair. ‘ good
5 fair fair
6 fair poor
7 poor good
a poor fair
9 poor ) poox
/ undetermined -
® NOTE ‘goad - less than 1° latitude

fair - 1°* to 3° latitude
poor - greater than 3° latitude

stf - Detailed synoptic interpretation of significant features

Code figure

00 -~ Low level ridge

01 ~ Upper level ridge, sharp

02 ~ = Upper level ridge, medium

03 ° -~ Upper level ridge, broad

10 - Quasi-stationary front, broken cloud pattern
11 - Quapi-stationary front, continuous cloud mass
12 - Cold front, broken cloud pattern

13 - Cold front, continuous cloud mass
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14

‘15

16
17
18
20
21
22
23
24

25
30
31
32
33
34
35
36
40
N
42
43
50
51
52
53
54
55
60
61
62
63
10
n
712
73

ANNEX XVIII

Warm front, broken cloud pattern
Warm front, continuous cloud mass
Occluded front

Squall-line

Non frontal extra-tropical cloud band

. Widening area in frontal cloud band

Frontal wave
Initial vortex associated to front
Vortex occluding, cold air intrusion

Mature vortex, fully occluded

" Decaying vortex

Positive vorticity advection maximum, enhanced Cu or Cb
Positive vorticity advection maximum, (s0lid) cloud mass

Vorticity maximum, comma shape

Vorticity maximum, comma shape with clear area downstream

Cut-off vortex

Seconbrj vorticity centre, epiraiing Cu, no cirrus plumes

Secondary vorticity centre, spiraling Cu or Cb, with cirrus plumes

Upper level trough, determined through cold-frontal cloud mass

Upper level trough, associated to major cloud mass

Upper level trough, preceded by crescent cloud formation

Upper level trough, determined by cirrus plumes

Jet stream, determined by cirrus shadow or edge

Same as 50, with transversal streaks

Jet stream, determined through cirrus streaks

Same as 52, with transversal streaks

Jet -sti‘ea.m, determined from a change in the cloud texture

Jet stream, determined from a change in the cellular cloud pattern. .
Area of isolated Cb, Ci-plumes extend less than 1° latitude from the source.
Same as 60, Ci-plumes.extiend more than 1° latitude from the source.

Area of Cb clusters, Ci-plumes extend less than 1° latitude from the source.
Same as 62, Ci-plumes eitend more than 1° latitude from the source.
Intertropical convergence zone

Tropical cloud band without Cb

Tropical cloud band with Cb

Easterly wave

(Code figures not shown are not used.)
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L - Eotimated level of wini data

Code figure

© ~N U s W N H O

0

Fot used
Fot used
Low-clound level
Not vsed
Not used
Middle-cloud level
Hot used
Not used
High-cloud level
Not used

f - Wind speed

Code figure

o

N O~ A AW
1

s, = Nature 6f snow or ice intervreted from satellite information

0
10
20
30
40
50
60
70
80

to
to
to
to
to
to
to
to
to

>

9 n/s
19 n/s
29 r/s
39 =/s
49 n/s
59 n/s
69 m/s
79 »/a
89 m/s
90 n/s

undetermined

Code figure

0
1l

§ 8ROW cover g

pertial
continuous

snovw covered ice
rhelf Ice

sea ice 3

compact
broien

cattered -

channel in sea ice

icebarg(s)

nature of snow or ice undetermined

199
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TROPICAL AND SUBTROPICAL DISTURBANCE
CLASSIFICATION FROM SATELLITE DATA

WO CURVED CLOUD LINES
R BAKDS

s_'si_‘ 18 « dense amorphous cloud mass composed of cumuliferm, cirriform,
and Tayured middle cloud in eny comdination, Same cirrus outflow is usu-
ally present.

The cioud mase must have an average diameter of )° latitude ar mare.
Extoptions: (1) If the cloud mass 1s contiguous to or within the ITCZ
in the Atlantic, Pecific, or south Indian Ocean, it
-un. have an average dlemster of 6° latituds or mare
md be partially isolated by breaks from the genersl

oudinese.
(z)lnmnmmsammmothul,mnu
mese ot be 0% latituds or more in diameter,

!_t*!hlndod-ﬂ'l&mtmdm!uclum
and/or curved bands of middle cloud which are sither detached from, or
form part of, the majar overcast area. The curved cloud lines and bands
are often poorly arganised.

The pattarn produced by the curved 1ines and bands 1s poarly deftoed--it
doss not sppear to have one definita center.

uqmm:.muua-mamuaumae—z-umunu
and/or bends mat be separated fraw the ITCZ cloudiness an &% least e
side and cArrus outflow must be evident.

WELL OROANIZED CURVED
CLOUD LINES AND BANDS

WELL DEFINED CENTEA
OUTSIIE DENSR CLOUD

Stass C has well organised, curved cumalus cloud 1ines and/or broad curved
Bands of middle and high cloud.

The pattern produced by the various curved 1ines and bands hes & well de-
fined single center.

The omter of the pattern generslly lies cutsids bot adjacent to an asso-
clated dense cloud mass, but 1t can be an the edge or & wuch &5 cne-balf
degres latitude wvithin the cloud mass.

A C- has no associated dwse cloud mass.

hgwm.ucw-adm-hm“tﬂmmw
ow.

)( CAT. 1

POCRLY OROANTZED
SPIRAL BANDS

JLL-DEFINED CENTIR OF
ORQANTZATION WITHIN
CRNTRAL CLOUD MASS

Cat mam%mwdwnuwmtmum
orm appearsncs. outflow s often restricted to one quad-
rant.

Poorly organised, slightly curved cumuliform cloud bends appear near the

p-rxphu-yo the central overcast and croes into it st & largs angls. This
ding remains close o the overcast edge; svay fram the overcast, orga-

Mmdmmumuabunt.

An eys 18 not vieible. The center of the spiral pattern can be located
approximstely by sxtrapolating lrward alang the curved peripheral bands.
This estimated center must be more than one-half degres latitude within
the cantrel cloud mess.

L has s bright, often asymestricsl centrsl overcast. Cirrus out-
curved and more extensive.

At least e long, -Jnr, well organised band wlnl- st a large angle into
the central cloud A linear curved break sccompanies this band. With<
!.nmenmlelauun. the break is covered by thin cirrus but is resd-
11y detectable. Minor pariphersl bands autside the overcast are poorly
organi sed.

An eye 18 not visible. The cantral tip of ths mejar apiral band defines
the center. This center must be more than cne-half degree latitude within
the central cloud mass.

[N m-mmv.emuumreutmzumzmumoun
Thers is considershle curved cirrus outflow visible at the esdge
of the e-mu overcast.

Curved striations within the central cloud sasa define spirsl cloud bends
which are moderataly concsntric about a visible eye. Well organised pe-
ripheral bands, soms with well developed cirrus, are present.

4 ragged and rregularly shaped eye is normally visible. This &fines
the storm center.

)( CAt‘4

HIGH DECAZE OF
CONCENTRICITY T0
CLOUD BANDS

ROUXD EYE NEAR CENTER
OF CINTRAL CLOUD MASS

Ca has a very circular bright central overcast. The edge is often
4l and amooth over one or two quadrants, othwrvise, it is striated
cirras.

Highly concantric stristians sppear within the centrel ovarcast. Banding
cutside the cantrel overcast is very well organised and circular. The
antire cloud system in very symwtrical in appearance.

A wall defined eys appears as a small dark circular area surrounded by a
bright ring. This defines the storm center,

NESC JUNE 1968

Note: Cloud configurations refer to the northern hemisphere
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ANNEX XIX
Annex to Recommendation 21 (CSM-V)

CODE FORM FOR REPORTING GROUND RADAR WEATHER OBSERVATIONS

RADOB - Ground Radar Weather

Part A Tropical Cyclone Part

ITiii
M.M.M.M. YYGGg or .
i 9LLL QLLLL
aaa coo0o0o0
4RwLaLoLu QcLoLoLoLo AC§CWCaCrt tedsdsfsfs
CcccC
Part B Significant Feature Part
IIiii
M.M.M.M. YYGGg or
a1 9LLL  QLLLL
aaa co0oo0o00
etweIeaeHe '?bbrr bbbrr ..... bbbrr tedsdsfsfs /999/
sso0 e L ) -coaq‘ e eso00e s e ce s oo
51515 Code groups to be developed regionally
61616 Code groups to be developed nationally
ccee '
NOTES (1) The code nome RADOB refers to a reﬁort of radar obser-

vations. The word RADOB shall not be transmitted as a
part of the report,

(2) (i) The code form is divided into two parts:

Part A - Tropical Cyclone Part, and
Part B - Significant Feature Part.

(ii) Each of the two prts of RADOB shall be coded as a

separate report in the format specified.
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(3) Part A

(i) This port shall be used whenever the echo pattern
observed is recognized as a part of or relating to

a tropical cyclone.
(ii) 4 - indicator for position of cyclone centre or eye.

(iii) dd f f  refers to the movement of the centre or eye.

(4) PartB

(i) Data for only one system of echoes shall be reported
by the groups etweIeaeHe through /999/. 1If data
for more than one system of echoes are to be reported,
the groups etweIeaeHe through /999/ shall be reported,

as appropriate.

(ii) If no echo is visible on the radar scope, the group

e WIaH shall be replaced by 00000.
teeee

(iii) If an equipment failure has been experienced, the

group etweIeaéHe shall be replaced by 0/0/0.

(iv) The movement given by the group tedsdsfsfs refers to
the echo pattern and not to individual echoes. If

no information is available, ///// shall be included.

SPECIFICATION OF NEW SYMBOLIC LETTERS

MiMiMij - Identification of message (amend Code 2582)
ccce - Call sign of ship on which radar is mounted
Rw - Wave length of the radar (insert new code table)
AC - Accuracy in determining the position of the centre
or the eye of the tropical cyclbne(insert new codetable)
- Shape and definition of the eye (insert new code table)
WC - Diameter or length of major axis of the eye, in km -

(insert new code table)



204

bbb -

rr -

NEW CODE TABLES

Code
Figure

O O N OLW

ANNEX XIX

The character tendency of the eye, determined over a
30.minute period just prior to the time of observation
(insert new code table)

The distance between the end of the observed outer-
most spiral band and the centre of the cyclone
(insert new code table)

(1) / should be used whenever doubt exists as to
the location of theeye or whether the outermost
spiral band is indeed visible at the radar scope.

Characteristicsof the echo potfern (insert new code
table)

Mean diameter of the echo or arec of the echoes or
mean width of line of echoes (insert new code table)

Intensity of echoes (insert new code table)

(1) The intensity reported should be that of the
y
strongest echo given by ey

Tendency of echo pattern (insert new code table)

Height of echo top (insert new code table)

(1) If an area or a line of echoes is observed, then
the highest top available as given by e, is
reported.

Time interval over which the movement of the centre
or eye of tropical cyclone or of system given by e,
has been calculated (add new code table)

Azimuth in degrees, true.
Range in intervals of 5 km

(1) For reporting echoes at distances of 500 km
or more, rr = 99 and bbbrr is followed by
99rrr in which rrr is reported also in units
of 5 km.

Wave length of the radar

1 to less than 2 cm
2 to less than 4 cm
4 to less than 6 cm
6 to less than 9 cm
9 to less than 11 cm
11 cm and greater
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Accuracy in
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determining the position of the centre or the eye of the

tropical cyclone

Not vused

Eye visible
Eye visible
Eye visible

Position of
mination by

Position of
mination by

Position of
mination by

Position of
polation by

Not used
Not used

on radar scope, accuracy good (within 10 km)
on radar scope, accuracy fair (within 30 km)
on radar scope, accuracy poor {within 50 km)

the centre within the area covered by the rador scope, deter-
means of the spiral-band overlay, accuracy good (within 10 km)

the centre within the area covered by the radar scope, deter-
means of the spiral-band overlay, accuracy fair (within 30 km)

the centre within the area covered by the radar scope, deter-
means of the spiral-band overlay, accuracy poor (within 50 km)

the centre outside the orea covered by the rador scope, extra-
means of the spiral-band overlay

Accuracy undetermined.

- Shape and definition of the eye

Circular
Elliptical - the minor axis-at least 1 the
length of the major axis

Elliptical - the minor axis is less than L well defined

3 the length of the major axis
Apparent double eye
Other shape ]

I11 defined
Not used
Not used
Not used
Not used
Undetermined
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wc - Diameter or length of major axis of the eye
Code
Figure
0 Less than 5 km
1 6 to less thon 10 km
2 10 to less than 15 km
3 15 to less than 20 km
4 20 to less than 25 km
5 25 to less than 30 km
6 30 to less than 35 km
7 35 to less than 40 km
8. 40 to less than 50 km
9 50 km end greater
/ Undetermined
ac - The character tendency of the eye, determined over a 30-minute period
just prior to the time of observation
Code
Figure
0 Eye has first become visible during the past 30 minutes
1 No significant change in the characteristics or size of the eye
2 Eye has become smaller with no other significant change in
characteristics
3 Eye has become larger with no other significant change in
characteristics
4 Eye has become less distinct with no significant change in size
5 Eye has become less distinct and decreased in size
6 *rom " oo " increased in size
7 Eye has become more distinct with no significant change in size
8 “wom " " " and decreased in size
9 oo " " " " increased in size
/ Change in character and size of eye cannot be determined
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r - The distance between the end of the observed outer-most spiral band

v and the centre of the cyclone
Code
Figure
0 0 to <100 km
1 100 * < 200 km
2 200 " <300 km
3 300 " <400 km
4 400 " <500 km .
5 500 * < 600 km
6 600 " < 800 km
7 Equal or more than 800 km
8 Not used
9 Not used
/ Doubtful or undetermined
e, - Characteristics of the echo pattern
Code
Figure
0 Anomalous propagation or no echoes or equipment inoperative
1 "Elevated echoes (precipitation aloft)
2 Area of scattered or broken stratiform echoes
3 - Area of solid stratiform echoes
4 Area of scattered or broken convective echoes
5 Area of solid stratiform echoes with convective echoes
é Line of scattered or broken echoes
7 Solid line of echoes
8 Isolated large convective echo
9 Spiral band(s) ' '
/ Not used -
Notes:

(1) When O is used for e, in the sense of "anomalous propagation", then the group
etNeIeaeHe is replcceg by 0//// which shall be followed by one or more locator

groups "bbbrr".

(2) when O is used for e,

in the sense of “no echoes", then the group etw IaH
is replaced by 00000 ". ©

e ¢ e

(3) WwhenO is used for e, in the sense "equipment inoperative", then the group
etHeIeaeH is replaced by 0/0/0,
e
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Code
Figure

N WNNHFO

Code
Figure

VOO NOOAELONNEO

Code
Figure

SNV 0N e W N

NOTE:

approximately 1 hour.

ANNEX XIX

Mean diometer of the echo or area of the echoes or mean width of line

of echoes

0 to< 5 km
-5 to< 10 km
10 to < 15 km
15 to < 25 km
25 to < 40 km
40 to < 60 km

. Intensity of echoes

Speecification

very weak

@ n (estimated)
weak
weak (estimated)
moderate
moderate (estimated)
strong
strong (estlmuted)
very strong
very strong (estimated)
vndertermined

Tendency of echo pattern

Tendency of intensity

Decreasing
Decreasing
Decreasing
No appreciable change
No appreciable change

No appreciable change
Increasing

Increasing

Increasing
Undetermined

60 to < 100 km
100 to < 150 km
150 to < 250 km

250 km and greater
undetermined, or not appllcable

N0 0 N Oy

Reflectivity (no/m°)

0-2.30 x 10

2

2.31 x 10 to 9.40 x 10

X
9.41 x 102 to 3.70 x 10%
X

3.71 x 10% to 5.00 x 10°

5.00 x 105_

Tendency of the area

Decreasing
No appreciable change
Increasing
Decreasing
No appreciable change

Increasing
Decreasing
No appreciable change
Increasing

The tendency should be estimated over a period of

not shorter than 30.

This period shall not be longer than 90 minutes and



ANNEX XIX

He - Height of echo top
Code
Figure
0 O~ <2 km
1 2- <4 km
2 4- <6 km
3 6~ <8 km
4 8- <10 km
5 10- <12 km
6 12- <14 km
7 14~ <16 km
8 16- €18 km
9 18 km and above
/ undetermined
t - Time interval over which the movement of the centre or eye of
€ tropical cyclone or of system given by e, hos been calculated
Code
Figure
3 During the preceding 15 minutes
4 1] ”n [1] . 30 "
5 n n ”n 1 hour
6 " " " 2 hours
7 " " " 3 hours
8 (1] ” " 6 hours
9 During a period more than 6 hours
/ Undetermined
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ANNEX XX
Annex to Recommendation 22 (CSM-V)

RECOMMENDED CODE FORMS

Part A

Code form fof surface reports from land stations

FM 14.E Surface report from land station.

SYNOP
Section 1 M.M.M.M. YYGGi
iij] v
ITiii stiRNVh Oddff 1wwiiW 2snTTT
3sanTd d 4POP°P°P° 5PPPP 6o'pvpvpv 7RRRtR
8NhCLCMCH
Section 2 333 ' '(ONsChshs) (ksTxTxTnTn) (4Esss) (5iijsj;is)
(6SPSPSPSP) (7....). (8....) (9...‘)

Section 3 - 555 N'C'H'H'Ct

Section 4 777 Code groups to be developed nationally

SYNOP is the name of the code form for a surface report from a land station

The code form is divided into 4 Sections as follows :-

Section Indicator Group Information
1 - Data for global exchange
2 333 Included by regional decision
3 555 Included by national decision
4 777 Included by national decision
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(1) The identifier groups MiMiMij YYGGiu are included as the first
line of the text of a meteorological bulletin of reports of

observations which were made at the same time,

(2) If a Member considers its fixed sea stations (except ocean
weather stations)to be in the same category as land stations, the

light-stations may report in SYNOP,

(3) Surface observations from automatic stations should, for
international exchange, be in the SYNOP code form, The reports
may be compiled automatically at the stations or, by any means,
ot the notional collecting centre. In either case the groups
with initial indicotor figures to be included in Section 1 of
the SYNOP are determined by the Member operating the station,
except for the group Oddff which is always included

Section 1

(4) The use of groups in Section 1 :-

(1) stiRNVh - This group is always included

(ii)  Oddff _  When the wiﬁd is calm (speed less than 0.5 m/sec
or less than 1 knot) this group may be omitted.
The code figure Sy then indicates the fact that
the wind is calm and the group has been omitted.

0ddff is olways included in reports from outomatic
stations.

(iii)- lwwWwW - When both the present and past weather cannot be
expressed by code figures other than 00, this
group may be omitted. The code figure Sy then
indicates the present and past weather and the
fact that the group is omitted. In reports from
avtomatic stations, the group lwwWW is included
or omitted by national decision; and s, is coded

t
accordingly,
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(iv)

(vi)

(vii)

(viii)

3sanTde

#PPP
0 00O

5PPPP

6up§pvpv

7RRRt

ANNEX XX

In reports from automatic stations the group

39000 may replace the group 3sanTde.

This group is included in messages for international

exchange when the following conditions apply together:

(a) the station elevation exceeds(200 m from

the level to which pressure is reduced;

(b) the reduction method in use does not
permit the computation of station pressure
from the actual SYNOP report and from

information contained in WMO Publications.

By Regional agreement, a high level station,
which cannot give pressure ot M.S.L. to a
satisfactory degree of accuracy, reports the
geopotential height of an agreed standard
pressure level, using the group 503hhh,in

place of the group 5PPPP,

This group is used to report either three-hour
pressure tendency or, in tropical areas by
Regional decision, the twenty-four-hour pressure
change, If required both three-hour tendency and
twenty-four-hour pressuré change may be reported

by repeating the group.

When there has beep no precipitation in the preceding
six hours, or when it has not been possible to
measure the precipitation in the preceding six hours,
the gfoup is omitted. Reports from automatic
stations may include the group even if there has

been no precipitation. The reason for the omi;sion

is given by the code figure reported for iR.
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(ix) 8NhCLCMCH - When there are no clouds (i.e. N = 0), and in the case of
an automatic station not equipped to report these data,
this group is omitted.

Section 2 - Regionel Section

(5) The inclusion of groups in Section 2 will be determined by Regional

decision,

(i) (ONsChshs) - When this group is reported, the instructions given in
Note (3)of FM 11.D, Volume B, apply.

(ii) (ksTxTxTnTn) - The period of time covered by the maximum and minimum
' temperature, and the synoptic hours at which they are

reported will be determined by Regional decision.

(iii) (4Esss) .- This group will be reported at the main synoptic hours

determined by Regional decision,

(iv) (sjijsjsjs) - When this group is included, the following set of

specifications ore vused:

js i i : : Element For inclusion by
i s’s’s
(0-3) d' | d'f'yf 9,d"d"f"f"  wind change (in SHIP, SYNOP
period covered by (islond stations)
WW)
4 9,5 dT temperature change SHIP, SYNOP
" (in period covered | (widely spaced
by WW) --gtations)
5 ffg .mean mox, wind speed | SHIP, SYNOP
X xo _ "(in period covered
WW
6 DLDMDH é?geczion of cloud SYNOP (tropics
drift
7 CD e direction and SYNOP (tropics
a’C elevation of cloud
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(v) (6SPSPspsp) - The specifications for the special

phenomena code tables are. determined

by Regional decision.

(vi) (7....) (8....) (9....) - The data to be reported by the groups
‘ having indicator figures 7, 8 and 9 are
determined by Regional decision. The
group with indicator figure 7 should be
reserved for reporting amount of

precipitation.

Section 3 - National Section

(6) N'C'H'H'Ct - This group is included by national decision. It is
reported only by mountain stations when the base of the

cloud is below the level of the station.

Sectiqp 4 . Nutionol.Sectiqp

(7)

‘= The groups to be included in Section 4 are determined

nationally.



FM 24 .E Surface report from sea station
SHIP
Section 1 MiMiMjMi
' YYGGiu stsLaLaLo
Oddff 1wwiiW
5PPPP (6apvpvpv)

Section 2

Section 3

Sectibn 4

SHIP is the name of the code form for a surface report from a sea station.

ANNEX XX

Part B

Code form for surface reports from sea stations

(sTTTn PPHHP
N WWWW W W WWW

(7185s

222
444

666

ESRS)

QLLLL | siNh

c o000
2snTTT (3sn deTd)
'(7RRRtR) (8thLcMcH)

PHHdd (PPHdd))

WWWW WWWWW

(c2KDire) or plain language

. 3 - . ' s )
(ONschshs) (55,3 i dy)  (6SpSps,sy)

cccc

i’s’s’s’

The code form is divided into 4 Sections aos follows:-

Section Indicator Groups
1 -
2 222
3 444
4 666

Information
Data for global exchange
Sea Ice
Supplementary data
Ship's call sign

215
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NOTES :

(1) The group MiMiMij shall be included as the first line of the text of a
meteorological bulletin of SHIP reports. MiMiMij is not included in
each SHIP report.

(2) If a Member considers its fixed sea stations (exceptAocean weather
stations) to be in the category of sea stations the reports shall be

in SHIP.

(3) Use of bracketed groups :

The bracketed gréups to be included in o ship's report will be determined
by the Member who recruits the ship. Selected ships shouid include in
Section 1, in addition to the groups that are not broéketed, the groups
3sanTde 6apvpvpv 8thLCMCH snTwTwTwnv' one or more wave groups

and when appropriate the group 7IsEsEsRs° For the use of bracketed groups
in Sections 2 and 3 see Notes (5) and (6) below,

(4) Use of groups in Section 1

(i) sti.NVh

This group is always included.

R
(ii) Oddff - See Note 4 (ii) under SYNOP - FM 14.E
(iii)  lwwWW - See Note 4 (iii) under SYNOP - FM 14.E

(iv) (3sanTde) '~ See Note 4 (iv) under SYNOP - FM 14.E

(v) (6up;9vpv)~‘ - Mobile ships use this group to report the three
heur pressure tendency, Fixed sea stations in
trepical areas may, by Regional decision, use the
group to report twenty-four hour pressure change.
If required, both three-hour tendency and twenty-
four hour pressure change moy be reported by

repeating the group.



(vi) (7RRRtR)

(vii) - (8NhCLCMCH)
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- Lightships reporting in the SHIP code form and fixed

sea stations include this group when required by
regional or national decision. Mobile ship
stations which are able to measure precipitotion
should also include the group. If rainfall during
the preceding six hours is measured and reported

the Note 4(viii) under SYNOP applies.

See Note 4(ix) under SYNOP FM 14.E. This group is
also omitted by mobile ship stations not required

to report the amount of low clouds and the types

of clouds.

(viii) (sTTTn PPHHP PHHGJJ (PPHdd)) - These
NWWWW w w

(a)

(b)

(d)

WWWWW W W WWW

woWow
groups. may or may not be included in the report in

accordance with national instructions. They should
be included by selected ships and are mandatory for

ocean weather stations,

The code figure for n, indicates the number of wave

groups that follow (0, 1, 2 or 3).

The first four code figures of the first wave group
are used. to report wind waves. When swell cannot
be detected the final Pw in this group is reported

as

When swell can be distinguished from wind waves, the
predominant swell system is reported by the six code

figures following the figures for wind waves.

When a second swell system is observed it is reported
by the third wave group. This group is omitted if a
second swell system cannot be detected or if reporting

of this swell system is not required.
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ANNEX XX

le) If there is a swell with no wind waves the first wave

group is to be reported as OOOOP .

(ix) (7IsEsEsRs) - This group should be included in the réport whenever

ice accretion on the ship is observed.

Section 2 - Sea Ice:

(5)

Section 2, Sea Ice, is reported whenever ice and/or icebergs are visible,
or have been observed at a point or points, within a distance of 50 or
60 km from the ship's position at time of observation. The reporting of

sea ice in SHIP is not to_éqpe:sede the reporting of sea ice and icebergs

in accordance with the International Convention for the Safety of Life at

Sea. (Note: Ice information for other special purposes may be given by

means of the special ice codes in Part B of Chapter I, Volume B.)

The uses of groups in Section 3:

(i) (ONsChshs) - When this group is included the instructions
given in Note (3)of FM 11.D, Volume B apply.

(ii)  (55.5.5.3) - See Note 5(iv) under SYNOP.

i’s’s’s
(iii) (6SESPspsp) - This group is normally reported only by ocean

weather stations.

Section 4 - Ship's call sign

(7)

The indicaotor group 666 aond the Ship's call sign are not normally
included in the SHIP report by the observer. Section 4 is added to
the report by the coast radio station or national collecting centre

when preparing the report for inclusion in bulletins.

*
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Part C

New or amended symbolic figure groups

222 . Indicates thot data on sea ice follow (FM 24 .E)

333 Indicates that additibnal date for regional use follow (FM 14.E)

444 Indicates that data giving supplementary information follow (FM 24.E)
555 Indicates thot data on clouds having bases below station level

follow (FM 14.E)
666 Indicates that the ship's call sign follows (FM 24.E)

777 Indicates that additional data for national use follow (FM 14.E)

L’ "M* "H

New or amended symbolic letters

Characteristic of pressure tendency during the 3 hours preceding
the time of observation or the sign of the pressure change in

24 hours (Code 0200 revised) (FM 14.E and FM 24.E)

Indicator giving the standard constant pressure level of which

the geopotential is reported (Code 0264 revised) (FM 14.E)

Direction in which orographic clouds or clouds of vertical
development are seen (Code 0700) (5~group in section 333 of
FM 14.E)

Direction from which respectively CL, CM and CH clouds are

moving (Code 0700) (5-group in section 333 of FM 14.E)

Change of temperature (see Code 0821) (5-group in Section 333
of FM 14.E and Section 444 of FM 24 E)
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d'd’ }
dlldll

ff

f' f' }
fllfll

f f

ANNEX XX

Direction in tens of degrees of wind before (d'd’) and after
(d"d") o wind change(Code 0877) (5-group in section 333 of
FM 14.E and section 444 in FM 24.E)

(1) For a change of wind to be reported the change in direction
shall be 30 degrees or more in less than 30 minutes when
the wind speed before or ofter the change is 8 m/s or more,

and/or a change in wind speed of 8 m/s or more.

State of the ground (Code 0900) (FM 14.E) (present note (1)
in Volume B to be deleted)

Elevation angle of the top of the cloud 1nd1cuted by C (Code 1004)
(5-9roup in section 333 ofFM 14.E)

Wind speed in units indicated by iu (FM 14.E, FM 24.E)

Note: The present Note (2) under ff should be deleted and in
Note (3) the words "for aeronautical purposes”. The

other Notes remain as they are.

Wind speed in units indicated by iu before (f'f') and after
(f"f") a wind change (5 group in section 333 of FM 14.E and
section 444 in FM 24.F)

(1) See Note (1) under d'd' ‘above.

Maximum mean wind speed during 10 minutes, in units indicated by
iu (5-group in section 333 of FM 14.E and section 444 in FM 24.E)

(1) To be reported only when fxfx is equal to or greater than

16 m/s.

(2) If maximum mean wind speeds are reported in knots, and the
value exceeds 99 knots, fxfx is reported 99 and the actual
value is indicated in an additional 5-group in the form
55fxfxfx.
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g Period, in whole hours, between the time of observation and the time
of the wind or temperature change or the occurrence of maximum mean
wind speed (scale from 0 to 5) (5 group in section 333 of FM 14.E
and section 444 in FM 24.E.)

i Wind and instrumentation indicator (Code 1853) (FM 14.E, FM 24.E)
iR Indicator for inclusion of precipitation group (Code 1819)

‘ (FM 14.E, FM 24,E)

ji Supplementary information indicator (Code 2039) (Fﬁ 14.E, FM 24.E)
jsjsjs Specifications relating to sdpplementory information (Code 2039)

(FM 14.E, FM 24.E)

ks Sign of extremes of temperature (Code 2251) (FM 14.E)

MiMi Identification letters of the code form (Code 2582 revised) (FM 14.E,
FM 24.E) '

M.M, Identification letters of the part of the report (Code 2582 revised)

(FM 14.E, FM 24.E)

n Number of wave groups (Code 2855) (FM 24.E)

PPPP Pressure in tenths of a millibar (FM 14.E, FM 24.E)

(1) Thousonds‘of millibors of the pressure value ore omitted

(Note: Retoin the following notes under PPP : notes 2(a), 2(c),

2(b) up to and including the words "constant pressure level",

2(e) and (3).)

PPpP Amount of pressure tendency in tenths of o millibar, at the station,
during the 3 hours preceding the time of observation, or, when a = 4
or 9,the pressure change in tenths of a millibar at station level in

the last 24 hours.
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Amount of precipitation which has fellen during the 6 hours preceding

the time of observation (Code 3590) (FM 14.E, FM 24.E)

(Note: The notes under RR do no longer apply).
Rate of ice accretion on ships (Code 3551 revised) (FM 24.E)

Sign of temperature (FM 14.E, FM 24.E)

(1) s, = O for positive or zero temperatures; S, = 1 for negative

temperatures.

Type of station and wind/weather groups indicator (Code 3852)
(FM 14.E, FM 24.E)

Depth of snow in centimetres (FM 14.E)

Duration and time of occurrence of precipitation reported by RRR
(Code 4019) (FM 14.E, FM 24.E)

Minimum temperoture in whole degrees Celsius (FM 14.E)

(1) The reporting of this element is fixed regionally.

Maximum temperature in whole degress Celsius (FM 14.E)

(1) The reporting of this eiement is fixed regionolly.

Air temperature in tenths of a degree Celsius, its sign be1ng given by
s, (FM 14,E, FM 24.E)
(Note: The notes under the present TT do not apply)

Dew-point temperature in tenths of o degree Celsius, its sign being given
by s, (FM 14.E, FM 24,E)

(Note: The note (1)under the present Tde does not apply)
Horizontal visibility ot surface (Code 4300 revised) (FM 14.E,

FM 24.E)

(1) If the horizontal visibility'is not the same in different

directions, the shorter distance should be given for V.
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Present weather (Code 4677* revised) (FM 14.E, FM 24.E)

(Note: Appropriate notes under the present ww code should be

retained as regards their intent).

Past weather (Code 4675*%) (FM 14,E, FM 24.E)

Notes (1), (2), (3) and (4): same as under present specification
of the symbolic letter W,

Sea surface temperature in tenths of o degree Celsius, its sign being

3 given.by s, (FM 24.E)
(Note: The present Note (1) under T T T does not apply)

*  See Annex 1II.
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New or amended code tables

Code 0200 (revised)

a ' - Characteristic of pressure tendemoy during the 3 hours
preceding the time of observation, or the eign of the
pressure change in 24 hours

Code
figure

0 Rising then falling;'atmospherio pressure W
the same or higher than 3 hours ago ‘

1 Rising then steadyj or rising then rising
mors slowly

2 Rising (steadily or unsteadily) or steady (*) Pressure
Falling or steady, them rising; or riging then - tendency
rising more rapidly; atmospherioc pressure o during
higher than 3 hours ago 3 hours

5 Falling then rising; atmospherie pressure s preceding
is the same or lower than 3 hours ago ‘ the

6 Falling, then steadys; or falling tben falling observation

~more slowly

7 Falling (steadily or unsteadily) (*)

8 Steady or rising then falling; or falling
then falling more rapidly; atmospheiio
pressure lower than 3 hours ago

-

4 Atmospheric pressure equal to or greater than Preequre.

24 hours ago change in

9. Atmospheric pressure lower than 24 hours ago 24 hours

(*) . In messages from automatic meteorological stations,
a is coded as 2 when the tendenoy is positive or zeroj

a is coded as 7 when the tendenoy is negative,

Code 0264 (revised)

az - Indicator giving the standard constant pressure level of which the

geopotgntial is reported

Code

figure
8 850 mb
7 700 mb

5 500 mb



dT - Change of temperature

Code

figure
5 A T =50
6 A T =6°C
7 A T =17°C
8 L T =8°C
9 A T =9°

ANNEX XX

Code 0821

Code 1004

Code
figure

H W

AT
AT
AT

AT

AT

= 10°C
= 11°C
= 12°¢C
13°¢

14°C or more

L[]

c

Code
figure )
0 Tops of cloud not visible
1 45° or more
2  About 30°
3  About 20°
4 About 15°
5§  About 12*
6 About o
7 About 7
8  About &
9 Less than 5*
Note:

e. - Elevation angle of the top of the cloud indicated by C

Angular elevation may be estimated by a rough-and-ready method. A simple

way is to hold a 30-cm rule (or any straight stick 30 cm long) with one end
close to the eye and its length stretching out in front horizontally; if a span
or forefinger of the other hand is then made to project upward irom the other
end of the rule to serve as a mark and the eye is directed towards the upper
end of the span or finger, the line of sight will make a definite angle with the

horizon.

Mark above horizontal at 30-cm distance

Top of span formed by thumb and finger
Top of full length of forefinger

Top of half length of forefinger

Breadth of two fingers

Angle of elevation

30°
15°
9
6‘
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" Code 1853

v _ Wind and instrumentation indicator

Code

. Units used Instruments certified or otherwise
figure e
0 metres per second ) Land stations,and ships with
1 knots ; certified instruments
2 metres per second ) Ships with uncertified instruments
knots g

Code 1819

iR - Indicator for inclusion of precipitation group

Code
figure

0 The group 7RRRtp. is not included in the message because there
has been no precipitationduring the preceding 6 hours.

1 The group 7RRRtR is included in the message because there has
‘been measurable precipitation in the preceding 6 hours (auto-
matic weather stations may use this figure also when there has
been no precipitation),

/ The group 7RRRtg is not included in the message because it was

not possible to measure the amount.
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Code 2039

b - Supplementary information indicator

Jslsls - Specificotions reloting to supplementary information

53,3343

1°8°8°Ss

Element For inclusion by

5d'd'f'f’ god"d"f"f" Direction and speed of wind before SHIP

(d'd'f'f') and after (d"d"f"f") a

wind change, and period (g ) SYNOP
° (islond stations)
between the time of observation

and the time of the wind change.

(1) These groups are used to
describe a wind change
observed during the period
covered by WW,

(2) These groups should only be sent vhen s
sudden change of direotion ef 30° or mare

hss been observed, the speed of the wind
before or after the change being equal to
or grester than 8 m/s, or 1f ® change ef
vind speed of 8 m/s or more has been od-
served, either of these changes having
cocurred in ®» pericd of lese than 30
ainutes.

54,5l

Change of temperature (dT) with SHIP
its sign (sn) and period (g.)
2. SYNOP
(widely spaced
and the time of temperature change. stations)

between the time of observation

(1) This group is used to describe
a temperoture change observed
during the period covered by ww,
(25 Only tempefature changes equal
. to or greater than 5°C occur-
ring in less than 30 minutes

are to be given,
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Maximum mean wind speed during 10
minutes (fxfx or fxfxfx) and period
(go) between the time of observation
and the time of the occurrence of
moximﬁm mean wind speed,
(D) This-(or these) group(s) is
(ore) used to give maximum mean
Qind speed observed during the
period covered by WW
(2) This value is only sent if the

mean wind speed measured over

10 minytes is equal to or

greater than 16 m/s. A
(3) If maximum mean wind speed is

reported in knots and the value
exceeds 99 knots fxfx is
reported 99 and the actual value
is indicated in an additional

group: 55fxfxfx

SHIP
SYNOP

56D, D\Dy,

Direction from which respectively

CL, CM{ CH dloudslore moving

SYNOP
(tropics)

57CD e
a

Direction (Do) in which orographic
clouds or clouds of vertical
development indicated by C are seen,
and elevation angle (ec) of the top
of the cloud indicated by C

SYNOP
(tropics)

Code
figure

Code 2251
Sign of extremes of temperature

TT TT

n X

n
+

+ +
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Code 2855

- Number of wave groups

Code

figure

0]

No waves of sea due té wind, nor swell waves,

The wave groups are omitted

A wave group for sea due to wind in which HwHw £ 00,

No swell waves

A wave group for sea due to wind and a group for swell

waves in which HwHw f 00

Same specification as for nz= 2, plus a second group for
swell waves

Impossible to distinguish between sea due to wind and swell.

One single wave group coded in the form PwaHwHw/°

Observation or measurement of waves impossible,

The wave groups are omitted,

Code 3590

- Amount of precipitation which has fallen during the 6 hours

preceding the time of observation

Code

figure

000
001
002

-

988
989

Code

mm . figure mm
0 990 trace.
1 991 0.1
2 992 0.2
. 993 0.3
. 994 0.4
. 995 0.5
. 996 0.6
. 997 - 0.7

988 998 0.8

989 or -more 999 0.9
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Code 3551 (revise§)

R - Rate of ice accretion on ships

Code figure

0

1

2

3

4

5

6
(i) Slowly

(i) Moderately -

quickly

(iii) Ropidly

Ice not building up

Ice building up slowly

Ice building uo moderately quickly

Ice building vup ropidly

Tce melting or breaking up slowly

Ice melting or breaking up moderctely
quickly ) .

Ice melting or breaking up rapidly

("slowly", "moderately quickly" and
"rapidly” being described as below)

Growth of about 0.6 to 1.2 cm every
12 hours - no necessity for chopping. Deck machinery
not frozen up and workable.

About 2.5 ¢m build-up during 4 hours neces-
sitoting chopping. Deck mochinery must be kept in
motion ond ropes and wires constantly moved to pre-
vent freezing.,

Very ropid build-up of ice. Tecing conditions may
become critical. Chopping is necessary ot frequent
intervals; ot least every two hours on trawlers,
trowling comes to @ standstill with nets, gear and
fish freezing on deck.
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Code 3852
Bt - Type of station and wind/weather groups indica.for
Code Type of Present and past weather Wind group Wind
figure station group is is determination
1+ automatic included included measured

2 % automatic not included (measured included measured
and not significant) :

3 » automatic not included - not included measured
measured

4 manned V included included measured
5 manned included included estimated
6 manned omitted (wwWW = 0000) included measured
7 manned omitted (wwWW = 0000) included estimated
8 manned included omitted (calm) -
9 manned omitted (wwWW = 0000) omitted (calm) -

1. Use of code 8, by automatic stations‘ s

(a) Station is not equipped to observe wwWW : s, = 3

(v) Station is equipped to observe wwWW, and .

there is significant weather to report : 8, = 1
(c) Station is equipped to observe wwWW and

there is no significant weather to report : s, = 1 or 2 according to
national decision

(d) Station is equipped to observe wwWW but
the equipment is unservicable 3 s, = 1 and 1wwW¥ = 1////

2. A calm corresponds to a wind speed < 0,5 m/sec or £ 1 knot,
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Code 4019

tR - Duration aond time of occurrence of precipitation reported by RRR
0 No precipitation (automatic stations)

Intermittent precipitation or showers (with breaks more than 30 minutes)
1 In period H-6 to H-3
2. In period H-3 to H
-3 Throughout period H-6 to H

Continuous precipitotion, or breoks not more than 30 minutes
4 _Duration up to 2 hours ended 0-2% hours before H
5 [1] " " n [1] [1] 2_4 " [1] "
6 n n n " " " 4_6 L1} 1] "
7 " 2-4 hours "oop-2% v " "
8 " " " " 2-4 " n n
9 n 4-6 " ‘ n 0_2* " [1] [1}
/ Not determined

* includes precipitation still folling ot H, indicated by ww

Code 4300 (revised)
V - Horizontal visibility at surface

Code

figure

o < 50m

1 > 50m to L 200m *
2 > 200m to < 500 m
3 >500m to <1000 m
4 '3 lmmto < 2k
5 > 2mmto < Sk
6 > 5kmto < 10 kn
7 > 101m to < 20 km *
8 > 20 km to < 50 km
9 >50km

* In the case of an automatic station, code figures 1 and 7 have respectively
the following specifications 3

1 : less than 200 m (and code figure 0 is not used)
7 ¢ 10 km or over (and code figure 8 and 9 are not uged)

*
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Part D

Guidelines for tests of new SYNOP and SHIP code .forms

1, If p0551ble, direct comparisons should be made between messages encoded
in FM 11.D, FM 21.D, etc. ond the same data encoded in FM 11.E and FM 21.E.
Actual observations should be used wherever possible, but for some purposes
hypothetical data may be more convenient.

2. Group-count comparisons between the present and the new code forms should
be made to assess the impact on telecommunications at the national and international
levels. The compaorisons should be made in widely varying meteorological conditions.

3. Any difficulties encountered by observers should be noted, and the causes
of the difficulties sought..

4. The suitability and convenience of the new code form for manual processing,
and particularly for plotting, should be studied through the reaction and comments
of the technical staff concerned, both experienced and junior.

5. Those Members processing data by computer, who are able to take part in
the test programme, should assess the relative merits of the present and the new
codes from the programming point of view, and from any other relevant points of
view.

6. Throughout all phases of testing particular gttention should be paid to
the feature of the new code forms which permits various groups to be omitted from
messages in certain circumstances. Counts of the number of occasions on which
each of the several groups concerned is omitted would be useful. The total number
of groups omitted in a complete collection of reports received at one time in NMCs
and RMCs in extremes of weather conditions should be ascertained.

7. No fixed pattern of testing is suggested. Each Member should conduct the
test to cover points of particular interest and concern in their own Services.

8. Tests should be completed and comments on them forwarded to the Secretary-
General not later than 1 October 1972,
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Annex to Recommendation 28 (CSM-V)

OVERALL LIST OF OUTPUT PRODUCTS OF WMCs

I. Analyses

Surface
850 mb
700 mb
500 mb
300 mb
250 mb
200 mb

150 mb

100 mb
70 mb
50 mb
30 mb
20 mb
10 mb

Relative topography 500/1000 mb
Relative topography 300/1000 mb
Jet stream

Tropopause.

Winds determined from satellite observations
Nephanalyses

Digitized mogaics

Mapped radiometric data

Satellite I.R. data

Field of temp of underlying surface
Snow and ice cover

Storm alerts (based on satellite pictures)

Area coverages: MNorthern hemisphere, southern hemisphere, tropical belt

Times of reference (H): 00 and 12 GMT, except for some special products
such as nephanalyses.,



Surface

850
700
500
300
250
200
150
100
70
50
30
20
10

mb
mb
mb
mb
mb
mb
mb
mb
mb
mb
mb
mb
mb
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II. Prognoses

Relative topography 500/1000 mb
Relative topography 300/1000 mb

Precipitation/Temperature
5-day surface

5-day 500 mb

30-day surface

30-day 500 mb

Area coverages: rorthern hemisphere, southern hemisphere, tropical belt

Times of reference (H): 00 and 12 GMT

Times of validity:

Surface
500 mb

H+12, H+24, H+36, H+48, H+72 and H+96 hours (except for some
special products such as 5-day and 30-day surface prognoses).

5-day, 15-day and 30-day mean values

Relative topography 500/1000 mb

Sea-surface temperature (preferably anomaly)

Area coverages:

235

northern hemisphere, southern hemisphere, tropical belt.
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Annex to Recommendation 29 (CSM-V)

OVERALL LIST OF OUTPUT PRODUCTS OF RMCs

l. Analyses
‘Surface
Pressure changes 12 and/or 24 hours
850 mb
700 mb
500 mb
300 mb
250 mb
200 mb
150 mb
100 mb
Tropopause and maximum wind
Tropbpouse and vertical wind shear
Relutive topography, 500/1000 mb
Stability
State of sea
Sea surge
Sea-surface temperature
Thermoclines
Superstructure icing
Freezing level
Precipitation areas - 6 hours
Precipitation areas - 24 hours
Nephanalyses
Spherics
Radar
Special phenomena

Sea ice
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Preéipitable water

Snow depth
400 mb

50 mb

30 mb

20 mb

Plotted surface data (3-hourly)
Plotted upper-air data (850, 700, ... 100 mb)
Tabulated winds

Temp diagrams
Tropospheric mean chart

Pressure changes 3 hours

Changes 500 mb ‘

Thickness change 500/1000 mb, 24 hours
Top of Ekman layer

Transpiration and evaporation estimates

Water balance assessments involving estimotes of soil moisture deficits or soil

moisture contents

Estimates of potential photosynthesis (possible dry matter production)

Surface air trajectories
850 mb air trajectories
700 mb air trajectories

500 mb air trajectories

Times of reference (H): 00, 06, 12 and 18 GMT, as applicable.

1L, Prognoses

Surface
-850 mb
700 mb
500 mb
© 300 mb
250 mb

237
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-200 mb

150 mb

100 mb

Tropopause and maximum wind
Tropopause and verticol wind shear
Relative topography 500/1000 mb
Upper winds and temperatures
Significant weathexr above 400 mb
Significant weather below 400 mb
Precipitation (quantitative)
Maximum and minimum temperatures '
?reezing level .

State of sea

Sea surge

Sea-surface temperature
Thermoclines

Sea ice

Superstructure icing

5-day surface
5-day 500 mb
30-day surface

400 mb (12 hour, 24 hour)
500 mb (96 hour)

500 mb vorticity

500 mb vertical motion

Times of reference (H): 00, 06, 12 and 18 GMT as applicable
‘Times of validity: H+12, H+18, H+24, H+36, H+48 and H+72 hours, except for a few

special products
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ANNEX XXIII
Annex to Recommendation 30 (CSM-V)

BROAD OUTLINE OF THE FUTURE GUIDE ON THE GLOBAL DATA-PROCESSING SYSTEM

Volume 1
(i) Description of the purpose and scope of the Global Data-Processing System;
(ii) Organization of the Global Data-Processing System;

(iii) Locations and detailed functions of WMCs and RMCs, including lists of
output products which should be prepared and issued by WMCs and RMCs. °
Co-ordination of WMC and RMC output programmes. Detoiled responsibilities
for processing, storage and archiving of meteorological information for
climatological and research purposes; ‘

(iv) Description of programmes and methods (both numerical and monuol) used in
the preparation of analyses and prognoses;

(v) WWW requirements for receipt of various types of observational data at
WMCs, RMCs and NMCs. Guidance for Members for developing statements of
requirements;

(vi) WWW requirements concerning formats and times for processing, computation

and distribution of WMC and RMC products. Guidance for Members for
developing statements of requirements for the receipt of processed
information;

(vii) Guidelines for the establishment of transmission schedules for the Main
Trunk Circuit and its branches and for regional telecommunication networks,
including proposed priorities for inclusion of various types of products
in the transmissions as well as the priorities for traonsmission of various
types of information in the cases when more than one product is offered
at the some time to the telecommunication system for transmission, and
priorities of transmission eon resumption of service after outages of
centres or circuits;

(viii) Interchange of personnel engaged in data-processing activities.

Volume II

Updated "Guide to the preparation of synoptic weather chorts and diagrams"
with inclusion of information on format of exchange of processed informa-
tion in alpha-numeric form (transmissions of grid-point values).
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Annex to Recommendation 32 (CSM-V)
ORGANIZATION OF THE GLOBAL TELECOMMUNICATION SYSTEM (GTS)
FUNCTIONS AND ORGANIZATION OF THE GTS
Functions
The functions of the GTS are as follows:
To collect observational data;

To distribute the data to National, Regional and World Meteorological Centres
(NMCS, RMCs and WMCs);

~ To transmit the resulting processed information to other WMCs, RMCs and NMCs.

Organizational principles of the GTS

The circuits to be provided in the GTS and the techniques to be employed on
these circuits shall be adequate to accommodate the volume of meteorological
information and its transmission within the required time limits, to meet'
the needs of World, Regional and National Meteorological Centres, resulting
from the implementation of the WWW.

The GTS is organized on a three-level basis, namely:

(a) The Main Trunk Cir:zuit and its branches, to link together the WMCs as
well as certain Regional Telecommunication Hubs (RTHs);

(b) The regional telecommunication networks; and

- (c) The national telecommunication networks.

FUNCTIONS OF THE METEOROLOGICAL TELECOMMUNICATION CENTRES

Functions of WMCs relating to telecommunications
The functions relating to telecommunications are as follows:

Collecting observational data provided by Regional Meteorologlcol Centres,

Regional Telecommunication Hubs and those Natlonal Meteorologlcal Centres
which they serve directly;

Transmitting the data thus received, in the appropriate form, on the Main
Trunk Circuit and its branches of the Global Telecommunication System;
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2.3
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Relaying observational data available, at the aoppropriate alphabet and
speed, to the Regional Meteorological Centres, Regional Telecommunication
Hubs and National Meteorological Centres which ask for them;

Distribution, at the appropriate alphabet and speed, of selected data to
the Regional Meteorological Centres, Regional Telecommunication Hubs and
National Meteorological Centres which ask for them;

Ensuring the transmission and distribution in the appropriate form, of pro-
cessed information to the World Meteorological Centres, Regional Meteoro-~

logioal Centres, Regional Telecommunication Hubs and National Meteorological
Centres which ask for them; .

Checking and correction in order to maintain standard transmission procedures.

Meteorologiocal cheoking of bulletins shall ©be performed at the National
Meteorological Centres,

Functions of RTHs!

The functionsare as follows:
The collection of observational data within a specific zone of responsibility;

The transmission of such data to the Main Trunk Circuit or its branches,
either dlrect or through the appropriate WMCs or other RTHsg

- The reception of observational data and processed information from other

RTHs, RMCs or from WMCsj

The dissemination of observational data, at the appropriate alphabet and
speed, and processed information in the appropriate form through point-to-
point circuvits or by radio broadcasts; to meet the requirements of all
NMCs within their zone of responsibility;

Checking and ocorrection in order to maintain standard transmission procedures,

Meteorological checking of bulletins shgll be performed at the National
Meteorologioal Centres.

The telecommunication functions of RMCs

RMCs, not oombined with RTHs, should perform telecommunication functions as

necessary in accordance with regional agreement.

2.4

(1)

The telecommuniocation functions of NMCs

The telecommunication functions of NMCs are as follows:

Collection of observational data originating from stations within their
territory or within the zone of responsibility of the Member, as well as ob-
servations from aircraft and ships received by the collecting centres located
within the said territory and/or the said zone, as soon as possible and, in
any event, within 15 minutes of the observing station's filing timej
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1. Definition of the observing station's filing time: the time when the
coded meteorological report is first presented to the telecommunication
system., For aircraft and ship weather reports, it is the time when they
are received by the appropriate radio stations (land and coastal statioms),

2. Under normal oconditions, the coded message should be presented to the
telecommunioation system not later than five minutes after its completion.

Transmission of this collected information from their territories to the
associated RTH;

Reception of the required observatiqnél‘data and processed information;
Distribution for their benefit and that of Members who request them, in
accordance with bilateral agreements, of observational and processed meteoro-
logical information, to meet the requirements of the countries concernedj

Checking and correction in order to maintain standard transmission procedures,

Meteérological checking of bulletins is not a telecommunication function
(see Technical Regulations, paragraph 8.1.6.2).

ENGINEERING PRINCIPLES OF THE GLOBAL TELECOMMUNICATION SYSTEM

The‘engineering principles for the planning of the Global Telecommunica-

tion System are as follows:

Principle 1

‘The Global Telecommunication System is engineered as an integrgted

network for the collection, exchange and distribution of both processed and
unprocessed observational meteorological information on a world-wide basis,
with a view to meeting, efficiently and effectively, the requirements of all
National Meteorological Services and also the requirements of World and
Regional Meteorological Centres,

Principle 2

The system makes the fullest possible use of cable and landline
facilities and other telecommunication means with similar techniocal and
operational characteristics, For medium and high-speed data transmission

‘and also faosimile transmission (in digital and non-digital form), the
. ptandard telephone type circuit, as well as radio circuits having similar

technical charaoteristics,‘is preferred for operational and financial
reasons,

Principle 3

The circuits to be provided and the techniques to be employed shqll. be
adequate to accommodate the volume of meteorological information and its
transmission within the required time limits, to meet the needs of World,
Regional and National Meteorological Centres.
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In planning the circuits a.nd‘transmissi_on schedules, the volume of traffic to
be passed over any one channel is not to exceed 80% of its ultimate capacity.
The channels shall be engineered to ensure the highest possible reliability.

The system is based on the interconnexion of a@ number of centres,
namely, NMCs, RMCs, RTHs and WMCs, The WMCs, RMCs and RTHs require suitable
equipment for seleotion, switoching and editing in order to provide NMCs with
the data selected to meet their specified needs,

Prinoiple 6

Provision is to be envisaged for alternative routeings, where necessary,
to ensure the reliobility and efficiency df the system, particularly the
reliability and efficiency of the Main Trunk Circuit.

4, THE MAIN TRUNK CIRCUIT AND ITS BRANCHES

4,1 The principle function of the Main Trunk Cirocuit and its branches is to en-
sure rapid and reliable exchange of the observational data required for analyses and
prognoses on a global scale, The Main Trunk Circuit and its branches will also be used
for the exchange of processed information between .WMCs, including the data received
from meteoroclogical satellites, Additional processed information will be included in
the transmission programme to supply to RTHs, RMCs and NMCs the data produced by the
WMCs, Supplementary observational data and processed information, required for
exchange between Regions, will olso be transmitted, where feasible,

4,2 Centres performing telecommunication functions and located on the Main Trunk
Circuit and its branches

4.2,1 The Main Trunk Cirouit and its branches are to interconneoct three WMCs and
nine RTHs with receiving and transmitting capabilities, namely:

(1) WNCs

Melbourne, - Moscow, Washington

(ii) RTHs
’ Bracknell Offenbach
Brasilia Paris
Cairo Prague
Nairobi Tokyo
New Delhi
(iii) Interconnexions between the WMCs and the RTHg on the Mgin Trunk Circuit and

its branches are shown in the diagram below:
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Responsibilities of centres performing telecommunication functions and located

on the Main Trunk Circuit and its branches, for the collection, exchange and

distribution of observational data over this circuit

These are given in the following table and diagram.

International blocknumbers

WMC and RTH Number of
: programmes

MELBOURNE 1 61, 89(), 91(P), 93, 94, 95, 96(P), 97(P)

TOKYO 2 45, 46, 47, 48, 50, 51, 52, 53, 54
52, 56, 57, 58, 59,.91(P), 96(P), 97(P),
9 .

WASHINGTON 3 70, 72, T4, 16, 78, 91(?)

BRACKNELL 4 03, 04, 06(P), 08(P)

PARIS 5 06(p), 07, 08(P), 16, 17(P), 40(P)

OFFENBACH 6 01;‘02; 06(P), 10(P), 11(p), 40(P)

PRAGUE 7 10(p), 11(2), 12 ' ‘

MOSCOW 8 o1, 02, 06(?), 13, 15, 17(P), 20, 21,
22, 23, 24,25, 26, 27, 28, 29, 30, 31,
32, 33, 34, 35, 36, 37, 38, 40(P), 44
89(P)

CAIRO 9 40(P), éo(p), 61, 62, 63, 64, 65, 66,
67, 68 :

NEW DELHI 10 40(P), 41, 42, 43, 48

BRASILIA 11 go, 81, 82, 83, 84, 85, 86, 87, 88,
89(p) -

NAIROBI 12 éo(p), 61, 62, 63, 64, 65, 66, 67, 68

P = partially in terms of related zone of responsibility.
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4,3.2 Principles for the establishment of the exchange programme fer

4,3.2:1 The types of meteorological messages containing observational data to be
exchanged on the Main Trunk Circuit and its branches, as well as the frequency of
the exchanges of these dota and the principles followed in the establishment of the
lists of stations ore given below: '

(a) Types of messages

The types of messages are as follows:

(i) TEMP - Parts A and C;

(ii)  PILOT - Parts A and C;

(iii) TEMP SHIP - Parts A and C;
(iv) PILOT SHIP - Parts A and C;
(v) SYNOP;

(vi) SHIP;

(vii)  CODAR/AIREP;

(viii) Reports from automatic stations at land and sea;
(ix) Selected satellite data;

(x) CLIMAT, CLIMAT SHIP;

(xi) CLIMAT TEMP, CLIMAT TEMP SHIP.

Note: Figures (i) to (xi) do not indicate priorities.

(b) Frequency of exchanges

The frequency of exchanges is as follows:

(i) SYNOP, SHIP and reports from automatic stations at laond and sea
: - 0000, 0600, 1200 and 1800 GMT;

(ii) TEMP, TEMP SHIP, PILOT, PILOT SHIP - for 0000 and 1200 GMT, and if
available, 0600 and/or 1800 GMT;

(iii) CLIMAT, CLIMAT SHIP, CLIMAT TEMP and CLIMAT TEMP SHIP - once per
month;

(iv) CODAR/AIREP reports for the periods: 2200-0200 GMT and
1000-1400 GMT;

(v) Selected satellite data: as frequent as possible

Note to (a) and (b) above: On certain sectors of the Main Trunk Circuit and its
branches, additional information may be exchanged if

necessary and possible, to meet inter-regional exchange
requirements.,
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(c)
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Stafions from which reports should be included in the bulletins thot are

to be exchqnged

The lists of stations from which reports should be included in the
bulletins that are to be exchanged are established as follows:

(1)
(ii)

(iii)

Note:

(iv)

(v)

(vi)
(vii)

TEMP and TEMP SHIP: all stations reporting TEMP/TEMP SHIP;

PILOT and PILOT SHIP: all stations reporting PILOT/PILOT SHIP
excluding those stations:

(a) From which wind data are included in TEMP/TEMP SHIP reports
of the same stations;

(b) Situated in areas with a dense upper-air network;

.SYNOP:

(a) Stotions comprising a sufficiently dense network of stations
for broad-scale analysis and which are included in the
recommended basic regional networks;

(b) From all TEMP/PILOT observing stations (or nearby stations);
(c) On the basis of requests of Members.

The SYNOP stations chosen for exchange should be, in general,
listed in WMO Publication No. 9.TP.4, Volume A,

SHIP reports ensuring adequate data coverage:

for example: SHIP reports from locations within 50-100 km of
coastline could be excluded if land surface network is adequate.
However, all SHIP reports from the Southern Hemisphere and
tropical zones should be included;

CLIMAT/CLIMAT TEMP and CLIMAT SHIP/CLIMAT TEMP SHIP reports from
the networks of stations recommended by Regional Associations;

CODAR/AIREP reports over ocean areas and sparse data land areas;

Reports from automatic weather stations in data sparse areas.

The individual stations from which reports are to be exchanged are deter-
mined in sessions of the Commission for Synoptic Meteorology. Between
sessions of that Commission, its President can approve changes. The
lists of these stations are given in Annex XXV.
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4.4 The responsibilities for centres on the Main Trunk Circuit and its branches
for the transmission and relay of processed information :

4.4.1 Processed information are routed on the Main Trunk Circuvit and its
branches in the same way as observational data (see paragraph 4.3.1, table and diagram).

4,4,2 If the capacity of the Main Trunk Circuit and its branoches does not permit
transmission of all processed information requested by countries, the priorities agreed
to by CSM for inclusion of products on the Main Trunk Cirouit and its branches are
taken into acoount in establishing the transmission programmes.

5. REGIONAL TELECOMMUNICATION NETWORKS
5.1 Functions specified within the framework of the GTS of the WWW

In order to obtain rapid collection and distribution of observational data
or processed information for all naticnal Meteorologiocal Services, the regional tele-
communication networks shall be able to ensure:

(a) Exchange and distribution of observational data within the Region, as re-
quired to meet the needs of Members of the Regionj

(b) Collection of observational data originating in, or being received by, radio
stations located in the Region (e.g., reporte from asircraft and shipss;

(o) Collection of observational data from NMCs in adjacent Regions provided that
this is found to be of use to the Global Telecommunication System and pro-
vided that this is agreed upon by the Members conocerned and the corresponding
Regional Associationsg ' .

(a) Exchange and distribution of prooessed (conventional and satellite) informa-
tion as required to meet the needs of Members of the Regionj

(e) Interchange of observational data and processed information with other Regions
either by the Main Trunk Cirouit and its branches or by other inter-regional
and supplementary inter-regional circuits.

5.2 Regional telecommunication plans
(1) Regional telecommunication plans are established by the Regional Associations

to perform the funoctions defined in paragraph 5.1 abovej

(2) The regional telecommunication networks should consist of an integrated system
of point-to-point circuitsy

(3) The meteorological transmission systems and circuits of the regiqnal'tele-
communication networks are as follows:

(a) The segments of the Main Trunk Circuit and its branches which pass
through the Regiong

(v) The main regional circuits, consisting of point-to-point circuits
(either landline, cable or radio) interconnecting the RTHs in the
Region;



250

(4)

5.3
(1)

(2)

6.
6.1
(a)

(v)

(e)

(a)
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(o) The regional circuits, consisting of point-to-point circuits (either
landline, cable or radio) connecting the NMCs to the RTHs or other
NMCs in the Regionj

(d) The supplementary regional circuits, consisting of point-to-point cir-
cuits which have been included in the regional telecommunication plans
in addition to those mentioned in (b) and (c¢) above to interconnect
centres, as necessary.

To the circuits given in paragraph 3 above should be added:

(a) Inter-regional circuits,'consisting of point-to-point circuits (either
landline, cable or radio) interconneoting RTHs or WMCs to RTHs in
different Regionsg

{v) Supplementary inter-regicnal circuits, consisting of point-to-point
oircuits (either landline, cable or radio) which connect WMCs, RTHs

and NMCs to RMCs or NMCs located in other Regions,

Contents of meteorological transmissions by point-to-point c¢irouits-

The contents of meteorclogical transmissions on main regional cirouits, re-
gional circuits and supplementary regional circuits are determined by
the Regional Associations to meet the requirements of the Members of the
Region  concerneds

The contents of meteorological transmission on inter-regional circuits and

supplementary inter-regional circuits are approved by inter-regional
agreements, ) :

NATIONAL TELECOMMUNICATION NETWORKS

Functions assigned within the framework of the GTS of the WWW

The national telecommunication networks shall be organized to ensure the .
rapid and reliable collection of observational data to meet the WWW require-
ments;

Each Member shall designate a National Meteorological Centre, or other centres
as appropriate, responsible for meteorological checking of national obser-
vational data before such data is presented for transmission on the Global
Telecommunication System and performing the telecommunication functions in-
dicated in paragraph 2.4 abovej

The choice of telecommunication networks and facilities for the collection of
information from stations located within & territory or country is a matter
for decision by the Member concerned. The arrangements should comply at
least with the World Weather Watch requirements as regards maximum tolerable
time delay and reliability of reception;

To comply with paragraph (c) above, Members should establish exclusive meteoro-
logical telecommunication networks using as appropriate landline, radiotele-
phony (e.g., SSB) and radiotelegraphy (Morse or RTT);
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(e) Where facilities mentioned in paragraph {(d) above are not available or are
not practicable, Members should arrange for the use of other facilities such
as:
(i) Special purpose telecommunication system (e.g., aeronautical circuits)s
(ii) Commercial telecommunication services available to publiocj

(£) Provisions should be made, whenever possible, so that a mutilated or erroneous
report can be repeated by the observing station at the request of the NMC con-
cerned;

(&) Adequate telecommunication arrangements should be made between coastal sta-

tions accepting ships! weather reports as well as between centres responsible
for receiving airoraft weather reports and the NMCs concerned,

6.2 Programmes of transmissions from NMCs to RTHs
6.2.1 Transmission from NMCs to the appropriate RTH or RTHs shall inolude at least

the following information:

(a) Surface and upper-air synoptic reports from land stations and fixed ship sta-
tions required by regional agreement for regional and inter-regional exchange;

(v) All reports from mobile ship stations and aircraft received either directly
or from other collecting centres, within the area covered by the NMC trans-
missiong '

(c) Other information as required by regional agreement,

Note: In order that the observational data may reach the centres of the GTS
in time, priority should first be given to:

(i) The collection of the required observational data on a national basis;
(ii) The transmission of the data so collected to the associated RTHs,
7. BROADCASTS OF METEOROLOGICAL DATA BY RADIOTELEPRINTER
7.1 General
7.1.1 Until integrated systems of point-to-point circuits are established in all

parts of the world, radio broadcasts will have to be used in order to meet the require-
ments for the collection and reception of meteorological information.

7.2 Broadcasts of hemispheric meteorological data by radioteleprinter

‘7,2.1 Members providing hemispheric radioteleprinter broadcasts intended for recep-
tion in a specific zone should include a selection of meteorological information relating
to a hemisphere,

7.2.2 Any Member accepting the responsibility of making a hemisphere broadcast shall
ascertain that this broadcast includes at least the following information:
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(i) A representative selection of surface synoptic observational reports;
(ii) A representative selection of upper-air synoptic observational summaries;
(ii1i) Other dgta, according to agreements,

7.2.3 Details concerning the contents and times of broadcasts of hemispheric

meteorological data are given in WMO Publication No, 9,TP.4, Volume C, Chapter I
(for the Northern and Southern Hemispheres, respectively).

7.3 Regional broadcasts by radioteleprinter

7.3.1 ‘A Member which has accepted responsibility for making a regional broadcast
shall ensure that this broadcast includes at least:

(a) An inter-regionally agreed selection of reports of surface and upper-air
synoptic stationsg

(v) Analyses and foreoasts; as inter-regionally agreeds;

(o) Other meteorological information as inter-regionally agreed.

7.3.2 Schedules

7.3.2.1 The times of regional broadcasfs and the order in which the information con-

tained therein is transmitted should conform to the overall plan prepared for this pur-
pose.

7.3.2.2 The broadcasts should be made four times a day. The broadcasts should begin
as soon as possible after each main standard hour for synoptic observations and should
oontinue, if necessary, until the next following main standard hour,

70 3 . 3 _C_ogt_gni
7.3.3.1 The broadcasts shall include:

(a) A representative selection of reports of surface and upper-air synoptic ob=-
gservations and surface and upper-air gnalysesj

(v) Other meteorological information.

7.3.3.2 The content of these broadcasts and the order in which the information is
transmitted shall be co-ordinated by the Regional Associations,

7.3.3.3 These broadcasts should inoclude the following data, the order of transmission
and the contents to be co-ordinated by Regional Association decision:

1 - Synoptic surface reports including ships! reports.

2 - PILOT and PILOT SHIP reports.

3 - TEMP and TEMP SHIP reports including, where necessary, reports containing
selected standard pressure surfaces.

4 - Analyses,



ANNEX XXIV 253

5 = Airoraft weather reports.

6 -~ Other reports inoluding RETARD,

7.4 Sub~regional broadcasts by radioteleprinter

7.4.1 A Member which has accepted responsibility for making a sub-regional broad-

cast shall ensure that this broadcast includes at least the following information:

(a) " Reports required by regional agreement for regional and inter-regional dis-
gemination from surface and upper-air synoptic land stations and fixed ship
stationsy

(v) Reports required by regional agreement for regional and inter-regional dis-

semination from mobile ship stations and aircraft;

(e) Other information as required by regional agreement.,
7.4.2 Iimes and contents_of broadcasts
- 7.4.2.1 The contents and the general plan of sub-regional brosdcasts are co-ordinated

oy the Regional Associations concerned.

7.4.2.2 Provisions concerning the collection and dissemination of meteorological data
originating from the area of responsibility designated for the sub-regional broadcast
should take into account exchange of information transmitted on the regional telecommumi-
cation network of the World Weather Watoh.

8. TERRITORIAL TRANSMISSIONS BY RADIO
8.1 Territorial transmissions
8.1.1 A Member making territorial transmission by radio shall ensure that they

can be received satisfactorily at the associated RTH.

8.2 Territorial broadcasts

8.2.1 Neighbouring countries or territories having a limited volume of data to
broadcast are invited to combine their territorial broadcasts into a single broadcast.

8.2.2 In cases where such a combined broadcast cannot be arranged, Members should
broadcast data on the same frequency (or frequencies) on a co-ordinated time schedule,

8.2.3 Provisions concerning the collection and dissemination of territorial data
should take into account the provisions of the regional telecommunication networks.

9. RADIO FACSIMILE BROADCASTS
9.1 Existing radio facsimile broadcasts should be maintained.
9.2 Schedules and contents of facsimile broadcasts should-be co~-ordinated by

Regional Associations, K e



254 ANNEX XXIV

10. RESPONSIBILITIES FOR TRANSMISSIONS
10.1 - Ceneral responsibilities of Regional Associations
‘10.1.1  For the purpose of ensuring rapid and reliable collection of meteorologioal

data from all observation stations, without which the Global Telecommunication System
cannot attain its objective, Regional Associations should when adopting their telecom~
munication plans establish the tecohnical characteristics and the operational methods
with which regional networks of meteorological transmissions should conform.

10.1.2 Each Regional Association should assume responsibility for making arrange-
ments leading to the establishment and maintenance of regional and sub-regional broad-
casts (or an alternative telecommunication system) which are adequate to meet the re-
quirements stipulated by the Commission for Synoptic Meteorology for the inter-change
of meteorological information within its own Region and adjacent Regions.

10.1.3 Each Regional Association should assume responsibility for assigning to its
centres the specific zone from which reports are collected for inclusion in the broad-
casts, ’

10.1,4 The contents, schedules and other important co-ordinated aspects of regional
and sub-regional broadcasts should be established by Regional Associations after con=-
sultation with known or probable recipients inside and outside the Region.,

10.2 General responsibilities of Members

10.2.1 Principles

10.2.1.1 Members having accepted responsibility in the field of meteorologiocal tele-
communications shall ensure that all appropriate measures are taken for the installation
and good functioning of WMCs, RTHs and NMCs in relation to their needs and the role
which they have accepted in accordance with inter-regional and regional agreements and
those between the Members concerned.

10.2.1.,2 Members should ensure that their national collecting system for observational
reports allows not only national but also international needs to be met,

10.2.1,3 When adopting inter-regional and regional telecommunication plans, Members
should ensure that technical characteristics and operational methods are established
in such a way that they conform to regional telecommunication neiworks.

10.2.1.4 A Member experiencing difficulties in receiving or observing any deficien-
cies in o transmission intended for its reception should first toke corrective action
of a local nature, and if unsuccessful, subsequently notify in detail the Member making
this transmission and also keep the Presidents of the relevant Regional Associations
informed, as necessary.

10.2.1.5 VWhen it is necessary to discontinue a transmission intended primarily for
reception by other Members, provision shall be made to continue to meet the requirements
of all reocipients of the transmission.

Note: Transmissions by a Member inténded primarily for its own use are not
affected by the above, even if they are used by other Members,
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10.2.2 Notification of changes

— e - ——t o oaw - —

10.2.2.1 Advance notice to recipients

10.2,2,1.1 When a Member establishes within its territory a routine meteorologiocal
transmission intended for use by other Members, the Member shall send the following
information, as appropriate to the Secretariat:

(a) Name and call-sign, or other identification, of transmitting stationj

(v) Power supplied to the antennaj

(o). Class of emission, necessary band width;

(d) Frequencies;

(o) ' Contents, detailed time schedules and WMO category of the transmissions;

(£) Index of co-operation and drum speed(s) of facsimile transmitter;

(g) Specific point(s) or area(s) in which the transmission is intended to be
received,

10.2.2.1.2 A Member shall send necessary amendments to the information supplied under
the foregoing paragraph 10.2.2.1.1 to the Secretariat.

10.2.2.1,3 Amendments to the information supplied under paragraphlo.z.z.l.é above
should be sent to the Secretariat at least two months before a routine meteorological
‘transmission is established or a change made in an existing routine transmission.

10.2.2.1.4 In addition to the information supplied to the Secretariat under paragraph
10.2.2.1.2 above, notification of impending changes in frequencies or in the time schedules
of any routine meteorological radio transmission shall be included within its transmission
for main synoptic hours during at least 3 days immediately prior to the change.

10.2,2.1.,5 When it is necessary or desirable to change the mode of a transmission in-
tended primarily for reception by other Members, notice of a duration agreed regionally
or multi-laterally shall be given to the recipients,

Notes: (1) On expiry of this notioce, it will be assumed that the requirements
of the recipients are met by the transmissions in the new mode.

(2) Transmissions by a Member intended primarily for its own use are not
affected by the above, even if they are used by other Members.

10.2.3 METNO and WIFMA messages

10.2.3.1 To provide advanced notification of changes in WMO Publication No. 9.TP.4
Volume A (Stations), Volume C (Transmissions) and Volume D (Information for shippingj,
the Secretary-General issues at weekly intervals advance notifications in addition to
the normal supplement service. The code name METNO is used to identify messages con-
" taining information relating to WMO Publication No. 9.TP.4, Volumes A and C; the code

name WIFMA is used for identifying messages containing information relating to WMO
Publication No. 9.TP.4, Volume D.
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10.2.3.2 Distribution

10.2.3.2.1 These METNO and WIFMA messages are transmitted from Zurich to the associated
RTH for inoclusion in the Regional Telecommuniocation Network of Region VI and in the Main
Trunk Cirouit for global distribution.

10.2.3,3.1 The METNO and WIFMA messages are compiled in the standard format for

routine meteorological messages using the data designator and geographical designator
(TTAA): "NOXX" in the abbreviated heading, : :
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001,
415,
052,
911,
005,

804,
005,

272,

011,
110,
650,
001,
509,
035,
036,
105,
128,
120,
059,
470,
022,
244,
046,
358,
113,
022,

631,

966.
105,
738,

005,
482.
057,
935,
026,
809,
018,
310,
089,
130,
690,
023,
515,
147,
518,
250,
274,
310,
044,
560,
030,
280,
069,
432,
217,
032,
678,

125,
817,

025,

062,
963.
100,
917,
063,
320,
180,
149,
747,
160,
521,
185,
782,
295,
332,
420,
080,
597,
038,
350,
087,
504,
235,
074!
711,

143,
908,
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o028,

066,

171,
953.

0717,

330,
230,
150,
761.
181,
536,
202,
934.
330,
353,
480,
105,
622,
050,
606.
107,
647,
271,
146,
724,

266,

944,

List of stations

055,

069,

222,

082,
340,
260,
180,

221,
538,
203,

375,
462,
552,
153,
641,
060,

274,
802,
522,
205,
134,

329,
959,

062,

077,

302,

202,
350,
447,
222,

261,
575,
338,

424,
483,
614,
158,
682,
096,

292,
824,
550,
219,
804,

343,
966.

098,

084,

334,

210,
3609
610.
240,

285,
583,
384,

839,
615.
730.
190,
716,
124,

353,

931,
583,
256,
849,

382,

105,
090,
395,

218,
380,

460,

306,
589,
385,

882,

242,

T34,
128,

357,
946,
768,
274,
884,

507,

111, 152,

095, 102,

495, 715,

220, 230,
390.

480, 510,
314, 391,
594.

393, 410,

982.

261, 310,

T43, T49,

170, 196,

667, 674,
965, 982.
802, 820,
330, 383,
891, 914,

561, 629,

203,

159,

772,

250,

630

495,

488,

320,
124
200,

144,
845,
418,

921,

641,

241,
160,
797,

260,

503,

546,

350,
218,
891.
887.

472,
933,

671,

384,

836,

270,

506,

637,

420,

240,

552,
955,

688,

257

897,

738, 866,

429,
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99925
26

27
28

29
30

31

32
33

34

35.

36
37
38

40

41

42

43

44
45

123,
954,
038,
037,
064,
900,
231,
054,
802,
004,
829,
053,
008,
946.
009,
880.
078,
671,
003,
018,
001,
545,
001,

290,
439,
676,
800,
350,
756,
057,
398,
809,

003,
295,
413,
214,
005.

173,
956.
063,
196,
225,
J52.
263,
230,
823,
088,
873,
061,
036,

122,

108,
700,
061,
054,
062,
613’
007,

310,
449,
689,
809,
530,
765,
103,
410,
840,

014,
311,
418,
231,

248,

258,
271,
255,

282,
309,
879,
131,
909,
098,
041,

172,

121,
746,
177,
235,
081,
656,
045,

340,
450,
706,
821,
571,
768 ?
165,
475,
867,

041,
333,
466,
259,

399,

298,
553,
275,

313,
312,
935,
168,
960.
150,
317,

247,

133,
796,
428,
260,
198,
687,
061,

356,
477,
712,
831,.
594,
180,
182,
591,
875,

063,
344,
4679
277,
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400, 551,

422, 417,
595, 612,
440, 493,

356, 574,
393, 433,
949, 965.
300, 329,

165, 186,
345, 393,

300, 336,

188, 229,
925.

498, 665,
395, 472,
232, 262,
696, 750,
087, 091,

357, 362,
560, 564,
718, 736,
841, 846,
620, 640,
858, 915,
189, 273,
623, 634,
886, 909,

117, 128,
347, 353,

497, 540.
288, 292,

563,

629,
131,
661,

612,

521,
369,

217,
587,

391,
358,

729,
549,
341,
763,
100,

372,
572,
745,
848,
661,
917,
314,

647,
971,

149,
368,

304,

594,

702,
947,
679,

634,

554,

416,

389,
631,

560,
361,

859,
789,
353,
836,
165,

375,
575,
743,
856,
675!
941.

339,

675,
977.

181,
369,

354,

621,

781,
962.
698,

698,
555,

484,

411,
658,

691,
394,

870,
985.
388,
880,
180,

394,
586,
754,
875,
710,

348,
704,

185,
371,

373.

677, 703,
850, 997.
122, 748,

807, 838,
635, 636,

510, 538,

540, 564,
791, 815,

731, 824,
406, 416,
982.

392, 413,
895, 927,
191, 199,

395, 400,
597, 608,
766, 767,
920, 941,
712, 715,

361, 369,
754, 779,

192, 201,
382, 395,

821,

838,

865.
673,

707,

611,
837,

858,

529,

457,
954,
230,

416,
621,
769,
948,
739,

379,

237,
400,

913,

879,

692, 710, 75¢

135,

618.
910,

866,

576,

507,
74.
250, 270,

427, 430,
642, €50

795,
966, 981,

749,

279, 284,

280
438,



99946

47

48°

50 :

51

52

53

54

55
56

o7
56

59
60

61

62

63

(13

697,
058,
590,
945,
008,
327,
602,
918,
527,
156,
203,
068,
915,
014,
534,
299,
046,
964,
006,
799,
027,
606,
023,
020,
360,
656,
017,
250,
442,
766,
002,
131,
417,
770,

o21,
331,
630,

749,
105,
600,

963,.

018,
331,
615,
930,
557,
463,
267,
172,
959.

026,

616,
591,
080,
985,
036,
816,
040,
633,
082,
030,
390,
670,
024,
257,
450,
829,
007,
161,
420,
771,

006,
334,
654,

747,
108,
648,

971,

042,
381,
620,
940,
632,
644,
418,
276,

094,
662,

T13.
096,
989.
083,
866,
102,
659,
134,
060,
402,
678,
049,
265,
497,
832,
010,
176,
432,
772,

043,
402,
661,

766,
122,
662,
981,
053,
400,
647,
948,
727,
709,
533,
336,

102,
174,

116,

127,
902,
203,
666,
211,
096,
419,
680,
052,
272,
498,
856,
011,
259,
462,
781,

125,
403,
671,

699,
129,
678,
991.
062,
407,
657,
966,
745,
17,
681,
391,

135,
823,

137,

237,
957,
221,
715,
265,
115,
425,
715,
075,
277,

499,
881,

016,
271,
640,
790,

170,
450,
674,
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810,
138,
744,

078,
431,
665,
972,
756,
931.
818,
463,

161,
843,

146,

265,
972,
321,
731,
287,
119,
490,
735,
090,
285,
40B,
901,
019,
306,
641,
805,

210,
453,
694,

902,

159,
778,

080,
455,
694,
983,
915,

836,
502,

208,
857.

294,

297,
993.
238,
847,
293,
155,
525,
760,
096,
290,
600,
931,
053,
318,
650,
840,

225,
471,
705.

165,
807,

094,
462,
855,
991.
949,

856,
513,

218,

444,
328,

251,
921,
516,
185,
545,
765,
202,
296,
627,
934.
055,

333,
660,

871,

230,
472,

184,
827,

096,
480,
860,

953,

866,
543,

292,

462,
411,
314,

431,
190,
566,
769.
207,

297,
630,

056,
338,
680,
880,

240,
474,

401,
898,

108,
200,
866,

963,

889.
673,

324,

492,

447,

367,

663,
210,
571,

214,

293,
641,

059,
366,
121,
910,

247,
475,

412,
909,

109,
551,

870,

J18.

698,

342,

571,
461,
457,

758,
230,
580,

223,
401,
687,

063,
378,
130,
940,

250,
612,

420,
918,

110,
564,
877,

123,

423,

671,

494,

472,

838,
250,
590,

226,
403,
695,

103,
387,
751,
941.

260,
619,

582,
936,

112,

568,
200,

845,

471,

691,

679,

ATT,

948,
275,
611,

230,
415,
701,

120,
405,
752,

330,
624,

303,
601,

907,

863,

511,

139,
745,
527,

981,
340,
630,

240,
421,
816,

124,
414,
760,

259
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99964 :

65 :

72

T4 s

76

78 ¢

80

82
91 :

005,
961,
720,
910,
001,
229,
344,
548,
026,
361,
201,
248,
304,
385’
476,
572,
654,
738,
807,
853,
905,
924,
957,
043,
123,
050,
581,
016,
439,
861,

001,
405,
457,
oo2,
017,

066,
343,

. 610,

014,
610,
750,
931,
019,
236,

418,

555,
086,
381,
202,
250,
308,
386,
486,
576,
655,
743,
811,
863,
906,
925,
964,
051,
188,
151,
644,
063,
486,
866,

009,
407,
4629
202,
029,

155,

348,
700,

006, 040, 062,
650, 654, 656,
751, 753, 754,
950, 960, 971.
046, 015, 073,
243, 250, 257,
432, 442, 453,
557, 578, 592,
133, 200, 218,
388, 398, 414,
206, 208, 211,
255, 259, 261,
311, 317, 326,
394, 402, 403,
488, 493, 503,
578, 583, 597,
662, 677, 681,
747, 749, 753,
815, 816, 818,
867, 869, 870,
907, 908, 909,
926, 927, 932,
965,

062, 072, 074,
486, 768, T94.
225, 255, 342,
649, 654, 679,
073, 076, 095,
501, 526, 583,
894, 897, 954,

028, 062, 081,
410, 413, 419,
463, 464.

225, 251, 405.
067.

165, 190, 217,
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076,
658,
756,

064,
271,
467,
599,
219,
454.
219,
265,
327,
405,
506,
600,
694,
764,
822,
872,
913,
934,

081,

382,
680,
118,
663,
967,

089,
423,

232,

458,
659,
810,

082,
306,
472,
660.
222,

220,
270,
334,
425,
518’
601,
705,
768,
826,
877,
914,
936,

082,

393,
6909
119,
701,
970,

099,
427,

245,

459,
660,

851,

101,
330,
475,

231,

221,
274,
340,
429,
520,
603,
707,
T13,
828,
891,
915,
938,

090,

394,
692,
310,
724,
988,

110,
428,

250,

353, 356, 366, 369, 371, 376,
Pagan Island, Woleai Atoll.

500, 510,
661, 662,
860, 880,

123, 134,
335, 352,
503, 510,

261, 273,

223, 226,
278, 280,
344, 353,
445, 451,
528, 532,
606, 624,
712, 714,
175, 7185,
831, 836,
893, 896,
916, 917,
940, 945,

091, 093,

405, 412,
695, 723,
321, 325,
730, 741,

144, 213,
439, 444,

275, 285,
408, 410,

556,
700,
870,

167,
361,
522,

308,

232,
290,
355,
456,
537,
627,
716,
793,
840,
900,
918,
946,

094,

458,
805,

355,
762,

222,
447,

317,
425,

552,
701,
893,

201,
319,
528,

316,

235,
291,
363,
469,
544,
636’
717,
797,
842,
901,
920,
949,

109,

499,
840,
367,
765,

259,
450,

323,
442,

600,
705,
890,

208,
387,
539,

326,

240,

365,

553,
637,
122,
800,
848,
903,
921,
950,

120,

549,
855,
383,
793,

308,

453,

334,
487,

601,
706,
900,

350,

374,

562,
645,
134,
803,
852,

904, -

923,
953,

556,
904.
384,

806,

336,

337,
490,

580

3917
825

338,
601,
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99996 : 001, 035, 109, 145, 147, 163, 413, 421, 441, 465, 471, 491, 509.
97 : 014, 028, 048, 404,
98 : 135, 223, 232, 327, 336, 429, 439, 444, 526, 543, 618, 630, 645,
653, 748, 754, 755, 836, 830, 745, 851. ‘

All stationary meteorological ships : A, B, C, D, E, H, I, J, K, M, N, P, V, T..

(T - during summer season only; H - winter storms and hurricane season only)

Arctic floating stations
Buoys

All ships' reports

261
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2. List of upper-oir stations: for the construction of northern hemisphere synoptic charts

99901 : 001, 028, 152, 241, 384, 415
02 : 057, 066, 077, 084, 102, 160, 836, 935, 963
03 : 005, 026, 170, 322, 496, 774, 808, 920, 953
04 : 018, 202, 220, 270, 310, 320, 340, 360
06 : 011, 181, 260, 447, 610
07 : 110, 145, 180, 480, 510, 645, 761
08 : 001, 159, 221, 302, 495, 509, 521, 536, 594
10 : 035, 184, 202, 338, 393, 410, 486, 548, 739, 866
11 : 035, 520, 934
12 t 105, 330, 374, 425, 843
13 : 130, 276, 615
15 : 120, 420, 480, 614, 730
16 : 044, 080, 242, 320, 429, 560, 596, 622, 641, 716, 734, 154
17 : 030, 062, 096, 130, 220, 240, 280, 603
20 : 107
22 : 113, 271, 522, 550, 802
26 : 038, 063, 258, 298, 422, 629, 702, 781, 850
27 : 037, 196, 553, 595, 612, 947
33 : 008, 036, 345, 393, 631, 658, 815, 837, 946
34 : 009, 122, 172, 300, 560, 731, 858, 880
37 : 018, 054, 260, 549, 789, 985
40 : 007, 100, 179, 265
20 : 046, 069, 274, 292, 353, 674, 744, 891
21 : 358, 432, 504, 647, 824, 965, 982
23 : 022, 146, 205, 274, 330, 418, 472, 552, 804, 884, 921, 933, 955
24 : 125, 266, 343, 507, 641, 688, 817, 908, 944, 959
25 : 123, 173, 399, 551, 563, 594, 677, 703, 913, 954
28 : 275, 440, 698, 722, 900, 952
29 : 231, 282, 574, 612, 634, 698
30 : 054, 230, 554, 636, 673, 692, 710, 758, 935, 965

31 : 004, 088, 168, 300, 329, 369, 510, 707, 735, 873, 909, 960
32 : 061, 150, 165, 186, 217, 389, 540, 618

35 : 108, 121, 229, 394, 700, 746, 796

36 : 177, 870

38 : 062, 392, 457, 507, 613, 687, 750, 836, 880, 954



99940 :

41
42

43 :

44
¢ 004
T 697,
: 058,

45
46
47

48 :

‘80
81

72

74 ¢
: 202,

72

74

78

60

373,
586,
848,

: 350,
: 057,

754,
003,
371,
277,

144,
oos,
455,

: 001,
: 002,
70 :

026,
414,

: 600,

909,
043,

250,
311,
429,
528,
694,

2 486
76 :

151,
855,

: 016,

663,
954,

: 020,

656,

394,
597,
920,
530,
103,
779,
014,
395,
292,

747,

122,
778,
025,
480,

400,
608,
941,
594,
182,
809,
128,
466,
354,

810,
138,
807,
046’
568,

222,

133,

807,
915,
072,
208,
259,
327,
451,
553,
734,

255,
016,

124,

119,
715,

430,
642,
948,
661,
273,
867,
149,
497,
373

902
187,
827,
053,
602,

413,
200,

811,
917,
074,
211,
261,
340,

456,

562,
747,

256,
118,

130,

155,
760,

438,
650,
981

675,
314,
909,
185,
540

401,
898,
060,
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439, 450,
689, 1706,

710, 715,
339, 361,
953, 971
192, 279,

471, 372, 427, 449, 564,
145, 154, 166, 795, 800,

572,
809,

739, 756, 780, 915, 917, 940

369, 398, 410, 475, 591,

284, 295, 333, 347, 353,

412, 420, 582, 590, 600, 646, 678,

909, 918,
062, 080,

945, 963, 971, 981, 991
096, 097, 108, 109, 112,

855, 860, 870, 900, 918, 940, 991

447,
219,

815,
924,
081,
221,
265,
354,
469,
572,

764,
310,

741,

210,
769

453, 457,

231, 261,

816, 826,
926, 927,
082, 090,
226, 232,
270, 274,
355, 363,
476, 486,

576, 583,
768, 775,

458, 549,

325, 355,
762, 765,

462, 464
273, 308, 316, 326, 350,

836, 848, 867, 896, 906,
934, 938, 945, 957, 964
109, 119

235, 240, 248,

290, 291, 304,

365, 374, 385, 393, 402,
493, 506, 518, 520,
597, 606, 637, 645, 655,
785, 797

644, 654, 679, 692, 723,

367, 384, 397, 486, 501,
793, 806, 861, 970, 988,

250, 340, 360, 390, 490, 571, 580,

623,

368’

327,

361.

907

403,
662,
805,
526’

866,

611,

575,
841,

647,

369,

407,

398,

425,

840,

583,
897,

630,

263
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99961

: 017, 024,
832
62 : 010, 053,
941
63 : 021, 125,
64 : 005, 076,
65 : 046, 123,
95C : 527, 557,
51 : 076, 431,
52 : 203, 267,
53 : 068, 463,
54 : 102, 135,
55 : 299, 591
56 : 029, 080,
57 : 036, 083,
58 : 027, 203,
59 : 134, 211,
48 3 601, 602,
91 : 066, 165,
408, 413,
96 3 001, 035,
97 : 014
98 : 223, 327,
PILOT stations
99940 : 001, 007,'
40 : 449, 564,
41 : 350, 506,
715, 718,
940, 950
42 : 103, 111,
398, 410,
T24y T34,
43 : 003, Ol4,

311, 333,

052,
124,

260,
077,
202,
953

463,
323,
513,
161,

096,
127,
238,
265,

615,
217,
487,
147,

429,

022,
575,

515,
739,

165,
016,
798,
041,
344,

328,
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202, 207, 223, 290, 401,

271, 306, 378, 414, 641,

450,
458,
250,

475,
500,
361,

705
650,
418,

661,
472,

700,
503,

828
681,
915
342,

644,
418,
614,
218,

709,
533,
112,
292,

117,
6520
845,
337,

818,
314,
137, 146,
447,

367,
316,

294,
461,
451,
431,

492’
494,
606,

758,

571,
515,
633,
981

321,
287,

694

403,

650,

720,

548,

836,
497,
691 ')

679,
666,

40B, 415, 499, 641, 687,

721, 752, 790, 840,

750,
578,

753, 810, 870, 910
660

866, 889

511, 662, 823, 857
739,
745,
725,

778, 964, 989
816, 957, 972, 993
841

245, 250, 275, 285, 334, 337, 348, 356, 366, 376,
Pagan Island, Woleai Atoll, 610

413, 471, 509

618, 645, 754, 836, 851

030,
597,

530,

039,
608,

560,
149,

642, 650,
571, 594,
756, 768,

676,
620,
780,

182,
423’
809,

189,
475,
840,

260,
493,
867,

273,
543,
875,

299,
591,
886,

063,
347,

128,
353,

149,
368,

181,
369,

193,

706
624,
855,

314,
623’
909,

194,

371, 395, 413,

045, 080, 100, 102, 105, 165, 180, 191, 199

640, 661, 675, 710, 712,
858, 900, 915, 917, 932,

339,
534,
971

348, 361,
647, 667,

379, 382,
675, 704,

2C1, 237, 279, 284, 295,

418, 466, 539, 604
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"99948 : 008, 042, 053, 060, 062, 080, 094, 096, 108, 109, 110, 112, 327, 354,

318, 379, 431, 455, 480, 500, 551, 565, 568, 855, 860, 866, 870, 877,
881, 900, 901, 907, 913, 918, 940, 948

80 : 407, 410, 415, 419, 425, 435, 444, 450

81 : 202, 209, 225, 251, 253, 401, 405, 408, 415

82 :-030 ]

76 : 151, 255, 342, 382, 405, 491, 499, 649, 830,

78 : 063, 076, 118, 361, 439, 501, 526, 535, 583, 641, 720, 130, 741, 762,
861, 962, 894, 897, 925 : B

60 : 030, 060, 096, 107, 115, 127, 150, 155, 16C, 185, 19C, 195, 220, 230,
250, 265, 360, 419, 425, 490, 525, 545, 559, 571, 580, 590, 607, 611,
620, 630, 640, 656, 670, 680, 714, 715, 725, 7135, 745, 750, 760, 765,
769, 775 . :

61 : 017, 024, C52, 075, G90, 202 214, 226, 257, 265, 272, 290, 401, 403,
415, 421, 442, 497, 499, 600, 641, 687, 695, 701, 809, 829, 831, 856

62 : 002, 007, 010, OL6, 019, 053, 055, 056, 059, 103, 120, 124, 131, 161,
176, 259, 271, 300, 318, 333, 336, 338, 387, 393, 405, 417, 420, 423,
432, 435, 459, 462, 465, 640, 641, 650, 660, 680, 721, 730, 751, 752,
760, 770, 771, 772, 781, 795, 805, 840, 880, 941

63 : 125, 160, 170, 175, 210, 230, 260, 450, 451, 471, 475, 478, 630, 654,
674, 676, 684, 705, 612, 624, 661, 694

64 : 040, 062, 458, 459, 500, 510, 600, 601, 610, 650, 654, 656, 700, 750,
153, 756, 860, 870, 893, 900, 910, 931, 950

65 : 082, 123, 167, 201, 250, 271, 306, 330, 344, 361, 387, 416, 418, 442,
467, 472, 503, 510, 548, 555, 578, 592

48 s 601, 602, 615, 620, 647, 657, 687, 694, 698,

91 : 165, 178, 182, 190, 212, 217, 245, 250, 275, 285, 376, 610

96 s 073, 413, 441, 471, 491, 509, 533

98 : 135,223, 328, 426, 428, 444, 618, 630, 645, 646, 653, 754, 830,
851

(13

All stationary meteorological ships : A, B, C, D, E, H, I, J, K, M, N, P, V, T.
(T - during summer season only; 'H - winter storms and hurricane season only)
ALL PILOT SHIP/TEMP SHIP reports

Coded AIREPs

Arctic floating stotions

Selected satellite data
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3. List of surface stations for the comnstruction of southern'hemiaghere
synoptic charts

99961 : 901, 902, 967, 968, 970, 972, 974, 976, 980, 986, 988, 990,
995, 996, 997, 998.

63 : 270, 702, 708, 714, 729, 740,756,766, 789, 793, 799, 801, 818,
820, 832, 862, 887, 894,932, 962, 971, 980.

64 : 115, 126, 146, 155, 180, 184, 203, 207, 210, 222, 224, 235, 247,
282, 285, 302, 303, 315, 328, 360, 387, 390, 400, 401, 450, 452,
456, 501, 550, 551, 565 :

66 : 130, 136, 142, 152, 160, 215, 226,.240, 270, 285, 296, 305, 318, 390, 410,
422, 447.

67 : 001, 005, 009, 012, 017, 025, 027, 073, 083, 095, 113, 131, 117, 137, 143, 15
161, 197, 215, 217, 237, 241, 261, 283, 297, 305, 315, 323, 341,
475, 477, 541, 561, 581, 587, 633, 661, 663, 665, 693, 775, 867, 964,
965, 975, 983, 991.

68 : 006, 014, 018, 024, 026, 032, 054, 102, 104, 112, 116, 174, 226,
244, 262, 288, 300, 312, 328, 338, 368, 378, 406, 408, 424, 438,
442, 462, 478, 496, 524, 536, 588, 618, 648, 674, 712, 728, 742,
816, 842, 858, 906, 920, 928, 992, 994.

‘80 : 398.

82 : 106, 108, 113, 152, 191, 193, 198, 212, 240, 244, 281, 288, 332,
-353, 392, 397, 398, 400, 410, 418, 425, 533, 562, 564, 571, 579,
583, 586, 594, 599, 598, 610, 640, 78, 704, 723, 741, 765, 784,
807, 825, 861, 900, 915, 930, 979, 983, 984, 986, 993.

83 : 063, 064, 096, 208, 220, 229, 236, 242, 248, 262, 289, 309, 339,
348, 361, 365, 377, 378, 386, 393, 405, 470, 483, 492, 497, 525,
526, %83, 592, 612, 618, €30, 649, 650, 687, 692, 698, 702, 721,
722, 738, 743, 746, 747, 766, 768, 780, 782, 827, 834, 840, 842,
844, 881, 887, 899, 907, 914, 927, 928, 936, .948, 964, 967, 971,
980, 981, 995, 997.

84 1 008, 045, 092, 111, 129, 139, 153, 235, 377, 390, 401, 425, 444,
452, 501, 515, 534, 605, 628, 658, 686, 691, 721, 735, 752, 782.

85 : 041, 043, 104, 141, 154, 196, 201, 203, 205, 223, 242, 245, 247,
289, 293, 315, 322, 365, 406, 418, 442, 460, 469, 470, 486, 488,
543, 574, 579, 585, 629, 640, 672, 683, 732, 743, 766, 799, 801,
834, 862, 874, 889, 892, 907, 915, 930, 934, 967, 972, 984, 986, 988,

‘86 : 017, 033, 062, 068, 086, 134, 218, 233, 260, 297, 350, 360, 460,
500, 560, 580, 595.

87 : 007, 016, 032, 047, 065, 071, 078, 120, 149, 155, 160, 178, 211,
217, 220, 244, 257, 270, 281, 305, 322, 344, 349, 374, 393, 395,
400, 418, 420, 436, 453, 467, 480, 497, 506, 520, 534, 544, 548,
563, 576, 596, 623, 645, 673, 679, 688, 692, 696, 715, 736, 748,
763, 774,784, 791, 803, 807, 828, 860, 871, 880, 896, 903, 909,
925, 926, 934, 938.



99988
89

91

93

94

95
96

917

890,

oo1,
592,

487,
565,
643,
720,
822,
945,

003,

434,
986,

oo1,
175,
277,
335,
400,

500,

653,
776,
907,
998.

502.

163,
755,

072,
686,

in,
781,

146,
690,
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925, 938, 952, 958,

022, 046, 050, 051,
611, 663, 664, 665,

503, 507, 517, 527,
570, 574, 517, 582,
650, 652, 659, 660,

728, 735, 753, 762, 765, 776, 780, 784, 788, 800, 804, 811,

830, 840, 843, 902,
948, 949, 951, 954,

060, 119, 185, 198,
545, 598, 614, 677,
996, 997, 998.

027, 035, 044, 085,
203, 205, 209, 212,
287, 294, 299, 300,
344, 346, 355, 363,

962,

125,
671,

530,
592,
680,

925,
958,

246,
108,

087,
213,
302,
366,

963,

175,
974,

533,
601,
690,

928,
960,

291,
180,

100,
214,
305,
367,

967,

512,
986.

968, 970.

522, 532, 542, 571,

551, 554, 555, 558,
623, 629, 631, 636,
693, 697, 699, 700,

543,
610,
691,

930, 931, 938,
995, 996, 997.

308, 337, 372,
806, 844, 890,

943, 944,

896, 944,

102, 120, 132, 146, 171,
234, 240, 243, 255, 267,
312, 313, 317, 326 333,

372, 374, 380, 388, 394.

428, 430, 448, 461, 464, 476, 480 482, 488, "492,

515, 527, 530, 578,
666, 672, 689, 693,
800, 802, 804, 821,
926, 933, 940, 953,

179, 195, 221, 237,
801, 805, 839, 845,

180, 230, 260, 290,
724, 760, 796, 810,

601,
700,
827,
967,

243,
853,

340,
876,

All stationary meteorological ships

All SHIPS' reports

Buoys

610,
703,
842,
968,

253,
es1,

372,
900,

646, 649,
750, 767,
865, 893,
995, 996,

637. 638, 6401
711, 719, 728,
851, 861, 864,
975, 983, 986,

581, 633, 645,
925, 933, 995,

390, 502, 530,
980.

685, 743,
996. .

560, 600,

401, 417,

267
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4, List of upper-air stations for the construction of southern hemisphere
synoptic charts : :

4.1 TEMP (Radiosonde and Radiowind)
99961 : 901, 902, 967, 995, 996, 997, 998.
63 : 741, 832, 894, 980.
64 : 210, 220, 235, 360, 370, 387.
66 : 160, 285, 422.

67 : 009, 083, 197, 237, 241, 341, 475,
587, 633, 663, 774, 964.

68 : 014, 032, 112, 262, 406, 442, 588,
816, 842, 906, 992, 994.

82 : 193, 281, 332, 398, 400, 599, 678,
765, 825, 900, 930, 983, 984.

83 : 208, 229, 289, 378, 497, 612, 650,
746, 780, 840, 971.

84 : 008, 129, 377, 628.

85 : 203, 245, 289, 442, 469, 543, 585,
801, 934, 988.

86 : 218.

87 : 047, 155, 344, 349, 576, 623, 715,
748, 860, 926, 938.

88 : 890, 903, 952, 968.

89 : 022, 001, 009, 125, 664, 671, 512,
542, 606, 532, 571, 611, 986.

91 : 517, 554, 592, 643, 680, 700, 765,
843, 902, 925, 938, 946, 958, 960,
995%, 996** 997,

93 : 119, 337, 780, 844, 944, 986, 995%,
996%*, 997, 998**¥*,



99994 :

96 :
97 :

* ¥

%%

027, 120,
312, 326,
610, 637,
750, 776,

212, 203, 294,
335, 461, 510,

ANNEX XXV

299, 300,
527, 578,

638, 646, 659, 672, 711,

802, 821, 865,

995%, 996%¥%, 99g¥**,

645, 743, 933, 996.
180, 372, 560, 724,

910, 975,

Appeors under 91995, 93995, 94995,
Appears under 91996, 93996, 94996.

~ Appears under 93998, 94998.

All stotionary meteorological ships
All PILOT SHIP/TEMP SHIP REPORTS
Coded AIREPS

Selected satellite data

4.2 PILOT (Radiowind and Pilot balloon)

99961 :

63 :

64

66 :
: 001,

67

68

967,
980,

270,
737,
729,
862,
980.

: 146,

401,
160,

019,

- 072,

117,
161,
561,
489,
775,
965,

: 112,

438,
054,

968,
984,

702,
739,
756,
887,

282,
450,

285,

004,
023,
073,
131,
194,
633,
587,
781,
975,

174,
442,
244,

970, 972,
986, 988,

726,
766,
789,
894,

315,
453,
422,

005,
025,
083,
137,
197,
663,
693,
843,
977,

312,
728,

708,
793,
801,
932,

387,
501,

009,
027,
095,
143,
241,
665,
763,
867,

974,
995.

714,
799,
818,
962,

390,
565.

012,
037,
107,
152,
297,
743,
765,
885,

991.

368,
816,

406,
842,

976,

723,
820,
832,
971,

400,

017,
045, -
113,

157,

341, 475
485,
774,
964,

424,
858,

269



270 : ANNEX XXV

99982 : 244, 281, 398, 400, 579, 640,
930, 984, 993.

83 : 063, 248, 289, 361, 497, 525,
583, 649, 698, 721, 768, 780,
827, 899, 928, 981.

84 : 377, 390, 452, 515, 628, 691,
752.

85 : 041, 141, 154, 201, 223, 245,
406, 469, 574, 579, 672, 874,
984, 988.

86 : 218, 580.

87 : 046, 120, 155, 178, 257, 344,
349, 393, 436, 576, 596, 623,
692, 696, 715, 748.

88 : 890, 952, 958.

91 : 517, 530, 551, 554, 558, 568,
577, 582, 592, 610, 643, 650,
680, 690, 753, 762, 765, 788,
800, 822, 830, 843, 925, 928,
930, 931, 938, 943, 944, 945,
946, 948, 954, 958, 995, 996,
««. (Ducie Island)

93 : 011, 119, 246, 291, 308, 401,
417, 434, 545, 614, 677, 780,
844, 890, 995, 996, 997, 998.

94 : 001, 027, 035, 044, 085, 120,
175, 203, 213, 234, 287, 294,
299, 300, 305, 312, 326, 335,
344, 346, 367, 374, 380, 403,
430, 461, 476, 510, 527, 578,
610, 637, 638, 640, 646, 653,
659, 672, 693, 711, 767, 776,
791, 802, 821, 864, 865, 907,
910, 926, 968, 975, 995, 996,
998, 986.

96 : 163, 237, 581, 633, 645, 685,
743, 755, 801, 845, 853, 881,
925, 995, 996.

97 : 072, 502, 900.
95 : 502.
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ANNEX XXVI

Annex to Recommendation 34 (CSM-V)

METEOROLOGICAL TELECOMMUNICATION PROCEDURES FOR THE
GLOBAL TELECOMMUNICATION SYSTEM

EXPLANATIONS OF TERMS USED

Information which may be in alphanumeric form or
pictorial form.

Meteorological information

Meteorological data - The term "meteorological data" is used in the restricted
: sense of meteorological information in alphanumeric form.

Data transmission -~ System of signalling using a set of digits and letters
to convey information and/or service functions.

Meteorological message - A message comprising a single meteorological bulletin,
preceded by a starting line aond followed by the end of
transmission signal.

Routine meteorological
message - Meteorologicol'message transmitted according to distribu-
tion plan,

Non-routine meteorclogical

message - Meteorological message which is presented for trans-
mission for which there is no pre-arranged distribution
plan. '

1. OPERATIONAL PRINCIPLES FOR THE GLOBAL TELECOMMUNICATION SYSTEM

Principle 1

On the Main Trunk Circuit and the regional telecommunication networks of the
Global Telecommunication System, routine meteorological data shall be collected, exchang-
ed and distributed in the meteorological bulletin format.

Notes The meteorological bulletin format is independent of the transmission channels
used and of meteorological message format.

Principle 2

The meteorological message format depends on the mode of operations and
engineering of circuits and centres.
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Principle 3
The format of messages shall meet the need ofs
(a) Automatic switching, selection and editing processes;
(v) Manual operations at telecommunication centres;
and take account of the need of automatic processing of the content of bulletins.
Erinciple 4 |

Transmission of routine messages over the GTS shall be in accordance with
agreed distribution plans. ' '

Principle 5

Non-routine meteorological messages and service messages shall be transmitted
as addressed messages,

Principle §

Where it is necessary to operate data transmission and facsimile (analogue)
transmission on a shared time division transmission basis, time-scheduling of trans-
missions should give preference to meteorological observational data. However, data
transmission and facsimile analogue transmission shall not interrupt each other.

2, PROCEDURES APPLICABLE TO THE TRANSMISSION OF ALPHA-NUMERIC DATA ON THE
GLOBAL TELECOMMUNICATION SYSTEM

2.1 Format of meteorological messages

(a) A routine meteorological message transmitted on the Global Telecommunica-

tion System shall comprise:
- A starting line

- An abbreviated heading Meteorological Meteorological
bulletin message
- A text

— End of message or transmission

‘There shall be only one meteorological bulletin per meteorological message.

(p) A non-routine meteorological message shall have the format of an addressed
message (see paragraph 2.4 below). '

2.2 Alphabets used for transmissions

The two alphabets to be used on the CTS shall bes

(a) International Telegraph Alphabet No. 2 (see Table D)j
(b) International Alphabet No. 5 (see Table E).
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Only printed characters shall be used for which corresponding characters exist in both
alphabets No. 2 and No. 5. The conversion shall be made in accordance with Table F,
Part I. In addition to the characters given in Table F, only those control charac~
ters which are defined in Table F, Part II are to be used on the GTS.

2.3 Message format relating to routine transmission of alpha-numeric data
The procedures, outlined below, apply to transmissions of routine meteorological
messages on the GTS.

2.3.1 "Format of starting line

The starting line shall have the following format:

(a) - International Telegraph Alphabet No. 2:

< =¥ zcc (=>4 nnn) (—e>'i‘(l)CLLLL) e >

(1) If there is on nnn group, since the figure shift signal should precede
this group, there is no need to give it before the CLLLL group. If, on
the other hand, there is no nnn group the figure shift signal should
precede the CLLLL group. '

(for an example and the meaning of the signals, see Table G)

(b) - International Alphabet No. 5:
S
c C L S
g R R F nnn p CLLLL

(for an example and the meaning of the signals, see Table G)

(¢) Meaning of nnn and CLLLL:

nnn = transmission sequences number. It is a three-digit group giving the
transmission sequence of messages from one centre over a particular channel

" to the receiving centre on that channel. Number 000 through 999 shall be
used in a cyclic manner without renewing it at 0000 GMT each day.

In the International Alphabet No. 5 the group nnn may be a fixed combination
of three characters if agreed between the centres oconcerned.

CLLLL = Classification and identification group in the general catalogue of
bulletins. The group CLLLL is mandatory for International Alphabet No. 5.
It facilitates the processing and switching operations at automated centres,

It should preferably be inserted at the NMCs but, in any case, it shall be
inserted before or at the first entry point of the automated parts of the

Global Telecommunication System, regardless as to which alphabet is being

used (see FPunctions of the RTHs, paragraph 2.2(e) of the Annex XXIV.

Note: TFor details see Table H.
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2.3.2

(b)

ANNEX XXVI

The abbreviated heading shall have the following formaty
International Telegraph Alphabet No. 2:

& =y (Ai)> o) coce (—vk)—94 voees (—>d 88B)

(1) When ii is not included in the abbreviated heading, there is no
requirement for this signal.

(for on'example and the meaning of signals, see Table G)

International Alphabet No. 5:

|c l c L S l sl 8
R R FI TTAA (ii)I cccc<p k| o YYGGgg( P BBB)

(for an example and the meaning of signals, see Table G)

Meaning of TTAA (ii):

Data designator (see Table A).

Geographical designator (for land stations, see Table B, for ships see
Table C).

Number used to differentiote two or more bulletins which contain data in
the same code and which originate from the same geographical area and have
the same originating centre. It shall be a number with a maximum of two
digits.

In the case of bulletins containing meteorological reports (surface and
upper-air), ii is mandatory in both International Telegraph Alphabet No. 2
and International Alphabet No. 5. In the case of meteorological reports,
it corresponds, except in the case of ships' or aircraft reports, to an
agreed list of bulletin content in terms of station index numbers which
shall be published in the schedule of WMO Publication No. 9.TP. 4,

Volume C. Bulletins containing meteorological reports for globol
exchanges should be given the first set of numbers starting with 1.

The next set of numbers should be used to identify bulletins for
inter-regional exchanges and the third set for regional exchanges.

For bulletlns 1 to 9 inclusive, ii will contain a single digit only.

When ii is mandatory, a single bulletin on its own should be given the
number 1. In the case of ships' or aircraft reports, the figure rep-.
resenting the number ii should be limited and designated in advance for
each country concerned (6 being a maximum). These reports, made by ships
and aircraft in a network, which come in after transmission ‘

of the final bulletin would then be sent with- the indicator RTD.
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For bulletins containing processed information (e.g. forecasts, analyses)
the use of ii is not mandatory in both alphabets.

CCCC = International 4-letter location indicator of the station originating or
compiling the bulletin. (See WMO Pyblication No. 9.TP.4, Volume C)

Note: When a station is not included in the WMO list, the ICAQ indicator
for the station should be used. The Secretariot should be advised of the
inadequacy of the list.

k - Letter used (in addition to ii) when required, for manual operations to
indicate the content and distribution of the bulletin.

The following letters shall be used:

N - Northern Hemisphere data for global distribution as agreed by CSM
S - Southern Hemisphere data for global distribution as agreed by CSM
A

-~ Region VI data for inter-regional exchange to Region IV.

The use of other letters is a matter for regional or inter-regional

agreement,
YYGGgg -~ International date~time group
YY - Day of month
GGgg - For bulletins containing meteorological reports: standard time of observa-

tion in GMT;

- For forecasts and analyses: standard time of observation in GMT on which
forecast or anolysis is based;

- For other messages: time of origin in GMT,
Routine bulletins sent at unscheduled times shall be identified by a 3-letter

indicator (BBB) which shall be added after the date-time group on the same line with
only one intervening space.

The following indicators shall be used:

RTD - Delayed routine weather reports

COR - Correction bulletins

AMD - Amendment bulletins (only applicable to processed information).

2.3.3 Text .

The following provisions apply to the compilation of the text of a meteoro-
logical bulletini

(a) The text of a bulletin shall be in one code form only;
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(v)

(e)

(d)

(o)

(£)

Note 1:

Note 2:

(a)

2.3.4

ANNEX XXVI

The text of a bulletin shall be transmitted in consecutive lines and shall
begin on the first line after the abbreviated heading;

Each individual meteorological report shall start at the beginning of a new
line. The procedures could apply also to other coded information such as
TAF, CLIMAT, CLIMAT TEMP;

Meteorological report separation signali the signal No. 22 (figure case posi-
tion) of the International Telegraph Alphabet No. 2 or the signal No. 3/13 of
International Alphabet No. 5 shall be used as meteorological report separation
signal. The signal shall follow the last figure of the. last group of each re-
port with no intervening space. In upper-air bulletins (TEMP and PILOT), each
successive Parts A, B, C and D shall be immediately preceded by an alignment
signal (see paragraph 2.3.5 below) and followed by a separation signal, In
TEMP bulletins, each report relating to one station is separated from the
preceding report by an additional line-feed signal. Additionally, whenever
in an upper-air bulletin (TEMP or PILOT), Parts A and B or Parts C and D
follow each other immediately, they shall be separated by 8-carriage return
signals. The procedures could apply also to other coded information such

as TAF, CLIMAT, CLIMAT TEMP; '

Whenever practicable, and unless special provisions'exist to the contrary, the
text of a meteorological bulletin shall be itransmitted in such a manner that
full use is made of the capacity of a teleprinter line (69 characters per line);

In the case of routine messages containing meteorological reports, where re-
ports are not available for inclusion in a routine message, NIL shall be in-
serted following the appropriate station index number if the compiling station
expects that this report will become available for transmission later. The
indicator MIS shall be used in bulletins where the compiling station is assur-
od that this report is not expected to be transmitted. The above procedures
apply also to other coded information such as TAF, CLIMAT, CLIMAT TEMP.

"MIS" shall be used when the observing station is not making the observa-
tion at the indicated standard time of observation,

The abbreviated heading of a bulletin should be used only once. Any sub-
sequent "delayed", "corrected" or "amended" information relevant to that
bulletin should follow procedures of paragraphs 2.3.6, 2.3.7 and 2.3.8.

When the whole bulletin for o routine message is not available at the normal
time for transmission but is expected to become available for transmission

later, the text "NIL" shall be sent. If it is not expected to become avail-
able for transmission later, the text "MIS" shall be sent.

The format for the end of message shall be:

International Telegraph Alphabet No. 2:

REEEEEEEER

(for an example and the meaning of the signals, see Table O).
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2.3.5

(b)

2.3.6
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Note :. The end of message signals are used for ensuring page-feed and tape-
fead. End of transmission signals consist of the sequence of the
following telegraphic signalss

One "Letter Shift" (signal No. 29)
Two "Carriage retura" (signal No. 27)
BEight "Line feed" (signal No. 28)

Four "N" (signal No. 14,
letter case )
Twelve "Letter shift" (signal No. 29)

International Alphabet No. 5:

| B
R )R F T
.t X

(for an example and the meaning of signals, see Table G).
Alignment signals

Alignment function ensures correot placement in the page copy of teleprinters
of the components of messages and consists of the following itelegraphic sig—
nalss

Two "Carriage return"
One "Line feed"

The alignment signals shall be transmitted before each line of the text;

When using International Telegraph Alphabet No. 2, in order to render
ineffective any accidental shifts from figure to letter case on trans-
mission of the alignment function, one figure shift (signal No. 30) shall
begin any line of which the first character is a figure.

Note: A message model is shown in Table G.

Procedures for correction

The following procedures for correction are applicable for both Inter-

national Telegraph Alphabet No. 2 and International Alphabet No. 5:

(i)

(i1)

Errors made and immediately detected during the preparation of a tape shall be
corrected by back spacing the tape, where possible, and eliminating the error

by overpunching the incorrect portion with the "letter shift" in International
Telegraph Alphabet No. 2 and Signal 7/15 (DEL) in International Alphabet No. 53

Where equipment is incapable of back spacing, corrections shall be made immedi-
ately by making the error signi Letter "E" and "Space" repeated alternately
three times, transmitting the last correct word or group, and then continuing
with the tape preparation; ‘
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(iii) In actual or forecast analysis messages, errors detected after transmission of

i a message is completed shall not be corrected. In all other messages, errors
detected during or after transmission shall be corrected by means of a new mess-
age. The abbreviated heading of the new message shall consist of the same ab-
breviated heading of the original bulletin containing the error but with the
inclusion of the indicator "COR" on the same line. The text shall consist of
the correct version of the bulletin. 1In the case of bulletins containing
meteorological reports, only that report which needs to be corrected shall be
included in the new message. The above procedures apply also to bulletins
containing coded information such as TAF, CLIMAT, CLIMAT TEMP.

2.3.7 Procedures for amendments
2.3.7.1 The abbreviated heading of a message containing amended information shall con-

sist of the abbreviated heading of the original bulletin containing the information but
with the inclusion of the indicator AMD on the same line. The text shall consiat of the
amended version of the bulletin,

2.3.8 Procedures for RETARD

2.3.8.1 The abbreviated heading of a message ocontaining routine delayed weather reports
shall consist of the abbreviated heading of the original bulletin containing the informa-
tion but with the inclusion of the indicator RTD on the same line,

2.3.9 Request for repetition
2.3.9.1 Requests for repetition shall be made by addressed messages and replied to by

addressed messagesj both messages should include, as part of the text, the abbreviated
heading of the information which is to be repeated.

2.4 Message format for addressed messages

2.4.1 Starting line

The format of the starting line of an addressed message shall be:
(a) International Telegraph Alphabet No. 2:
< =Zzczc (=>4 )Y cLi <
Vv - n —— > >
(i) If there is an nnn group, since the figure shift signal should precede
this group, there is not need to give it before the CLLLL group. If,

on the other hand, there is no nnn group, the figure shift signed
should precede the CLLLL group.

(v) International Alphabet No. 5

o w
Q
t
w

—~— )
c
R R P nnn P CLLLL
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2.4.2 As an interim measure the rest of the format is identical with the ICAO/AFTN
procedures (Annex 10 Volume II of the International Civil Aviation Convention). The end
of message format shall be the same as for routine messages.

Note 1 The addressed message format shall be used for

non-routine meteorological messages and service

messages.
2.5 Optimum length of message
(a) The following factors are taken into accounts

(i) Duration of message transmission;
(ii) Relationship between the information characters and procedure signals.

The optimum length of message should be between 200 and 300 groups, observa-
tional data messages should not exceed 300 groups (i.e., 1800 characters);

(b) It is to be noted that for messages that might possibly be transmitted in
transit over the AFTN, the length of the text shall not exceed 200 groups.

2.6 Time deolays for the transmission of meteorological messages for synoptic
purposes and for the compilation and editing of meteorological bulletins

2.6.1 Time delays
(a) For the automatic switohing of messagess

(i) No speed conversion. In this case, the acceptable time delay
between completion of receipt of message and commencement of retrans-
mission on outgoing circuit should not exceed 15 seconds provided the
transmission channel is free;

(ii) Speed conversion. In this case in which o speed ond, in many in-
stances, also an alphabet conversion is required, the occeptable
time delay between completion of receipt of message and commencement
of retransmission on outgoing channels should not exceed 3 minutes
provided the transmission channel is free;

(b) For procedure checking operation, composition and editing of bulletins, the
time spent by the RTHs and the WMCs should be of the order of:

(i) Two minutes when there is speed conversion;

(ii) Fifteen seconds for high-speed transmissions.
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2.7 Storage copabilities of meteorologicol data ot World Meteorological Centres
- and Regional Telecommunication Hubs

2.7.1 As regards storage capabilities for retransmission purposes, the following
procedures should be applied:

(a) WMCs and RTHs which are responsible for transmitting on the Main Trunk
Circuit meteorological messages and which must meet regional requirements,
should store the meteorological information until the transmission to the
next centre is completed;

(b) For this purpose, they should have storage capabilities for transmission
y
purposes to enable them to meet the following criteria:

(i) Circuits where acknowledgment of reception of data is transmitted
avtomaticolly to the originating centre - it is not necessary to
store the data on a short-time access memory after such acknowledg-
ment is received;

(ii) Full duplex circuits where no automatic acknowledgment is effected -
if the originating centre does not get a request for retransmission
within 30 minutes after the end of transmission, this would be con-
sidered as acknowledgment of reception and no further need exists for
storage of the data on a short-time access memory,

2.7.2 - As regards storage for telecommunication purposes to meet requests for
meteorological data, the following procedure shall be applied:

WMCs and RTHs should store their synoptic surface and upper-oir data,
which they directly inject on the Main Trunk Circuit and its branches, in
appropriate memories for 12 hours and 24 hours respectively.

2.8 Store and forward data transmission: priority messages
2.8.1 For normal transmission under store and forward operation messages should

be forwarded on the queueing principle "first in, first out".

2.8.2 Priority (urgent) messages for which priority transmission is required,

as distinct from the transmission of messages which take their place in the queuve,
should be in addressed message format (poragraph 2.4 refers). In the ICAO format
(paragraph 2.4.2 refers), they should be given the special handllng priority indicator
DD. Only one level of priority shall be used.

2.8.3 A priority message, on reception for onward transmission, should go to the
head of the transmission queuve. Its onword transmission shall, however, not interrupt

the tronsmission of a messoge already started or a transmission by facsimile (analogue)
already started.

Note:  Addressed messages other than priority messages which carry the ICAO
priority indicator GG or JJ should be treated as messages taoking their
place in the tronsmission queve.
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2.9 Order of priority in collective transmissions

Note: The order of priorities in this paragraph relates to the existing collec-
tive transmission and not to tronsmissions on the new automated system.

2,9.1 In collective broadcasts the order of transmission of reports in each group
should depend on the availability of data at the centre of collection and dissemina-
tion. The order should as far as possible be in accordance with the schedules given
below except that priority in collective transmissions should be given to SHIP reports
whenever they are received at the collection cenfre prior to SYNOP reports. The

order of priority relates primarily to the order of items within the various groups
and not to the order of the groups themselves.

Group 1 - VWarnings
Group 2 - Surface reports, atmospherics reports

1 SYNOP

2 SHIP (ocean weather station)

3 SHIP (other than ocean weather station)
4 SFAZI/SFLOC
5 RETARD )

6 recrIr ) °F &roup 2

Group 3 - Upper-air reports

1 TEMP

2 PILOT

3 ATREP and CODAR

4 RETARD )

5 RECTIF ) °Ff &rour 3

Group 4 - Analyses, forecastis

1 ANALYSES

2 PROGNOSES

3 FORECASTS (where normal channels are not adequate)
4 RECTIF of group 4

Group 5 - Miscellaneous, e.g. CLIMAT, SEISMO, SFAZU
NOTES

1. In certain cases, subject'to regional agreement, RETARD may be broadcast at
the end of a collective transmission in a separate group instead of groups 2 and 3.

2. Atmospherics reports (groups 2 and 5) should be disseminated by the centres
making broadcast issues of collective messages covering large areas, i.e. cenires res-
ponsible for sub-regional broadcasts.

3. CLIMAT reports should be broadcast in territorial, sub-regional and regional
transmissions and should be repeated once in the sub-regional broadcasts.
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Types of meteorological information and associated iraffic other than that

normally exchanged may be transmitted over the Global Telecommunication System intended
for the exchange of basic meteorological data, subject to the following conditions being

fulfilleds

(a)

(v)

()

2.10
(a)

(v)

2.11
2,11.1

The inolusion of the additional information does not involve the omission or
delay of any reports which are normally transmitted and does not involve inter—
ference with the timetable of routine issues;

The nature of the information is clearly identified in the heading; and

Except in the case of emergency or bilateral égreements, prior approval is
obtained from the Regional Association concerned or, in the ocase of regional
broadcasts, the Commission for Synoptic Meteorology.

Characters for indicating missing information in meteorological bulletins

In the case of International Telegraph Alphabet No., 2 to indicate missing
figures or letters in meteorological bulletins, the solidus "/" (figure case
position of signal No. 24 of the International Telegraph Alphabet No. 2)
should be used. :

In the case of International Alphabet No. 5, the signal 2/15 of this Alphabet
should be used.

Brror control procedures for the Global Telecommunication System

The error-control procedures for the software/hardware systems and HF radio

transmissions are as adopted by WMO.

2.12 Procedures applicable to radioteleprinter transmissions

2.12.1 The special procedures applicable to_radioteleprinter transmissions are as
followss

(a) Tdentification - A radioteleprinter broadcast will be preceded by the trans-
mission of call signalsjs

(b) Form of call signals - The call signals will comprises the general call to
all stations (transmitted three times), the conventional signal DE, the
identification of the broadcasting station consisting of the radio call-sign
followed by the frequency reference index or indices (transmitted three times)
and the letters RY repeated without separation for one line (69 characters)

Example:

cq cQ cq DB WsY21/22 WsY21/22 WsY21/22

2043 S o e e _ RYRYRY

| e 69 characters . —P

(o) Transmission of call signals = Call signals will be transmitteds

(i) Before broadcasts due to begin at a fixed time for at least the two min-
utes which precede the official time of starting;
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()

2.13

(b)
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(i1) Baoh time that the station has no traffic during assigned broadcast per-
iods; '

(11i) During the five minutes preceding the first broadcast following a changs
of frequency in which the broadcast will take rlace.

The special procedures for relay centres by radioteleprinter are as followss

In radioteleprinter exchanges where a communication centre is reasponsible for
the relay of the bulletins originating from another centre, the abbreviated
heading must not be altered whether the bulletin is retransmitted complete or
incomplete;

Where a message is received with some groups or some meteorological data
garbled, the relay centre should retransmit the message as received and, if
possible, obtain a retransmission from the orginating centre;

National instructions should cover the case of the measures to be taken when
complete garbling ocours in order to ensure that all usable data are relayed
with a minimum delay with the elimination, where possible, of completely
garbled portions. Whenever the elimination mentioned above is performed the
abbreviation INC should be added at the end to indicate that the bulletin ise
incomplete; +the relay cenire should take all necessary steps to receive from
the originating centre those paris of the bulletin which were garbled and re-
transmit them as soon as possible.

Procedures applicable to Morse broadcast

The special procedures applicable to Morse broadcasts are as followss

Commencement of transmissions

Tranemitting stations should make marking tiransmissions over a period of two
minutes before the scheduled time of beginning of each transmission. A mark-
ing transmission should also be sent by these transmitters each time they
resume their traffio after an interruption of more than ten minutes. A sta-
tion which is unable to commence its iransmissions at the scheduled time
should interrupt its marking transmission at the time scheduled and, after
transmitting its call-sign, it should indicate the estimated duration of ihe
delay or send the appropriate Q-code signal. The marking transmission will
then be transmitted until the transmission can be effected normally. After
an estimated duration of delay is stated, the scheduled transmission shall
not be commenced until after the expiration of such a time interval;

Automatic transmission

Telegraphic transmissions should be made by an automatic keying device to en-
sure correct speed and uniformity of transmission.

All automatic transmiseions shall be made from perfectly perforated tape or
from tape in which all errors detected have been removed;
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(4)

(£)

2.14

2,14.1

(d)
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Speed of transmission

The speed of Morse transmissions should be between 18 and 29 5Tfigure groups
per minutes (24-28 bauds) except that in areas where iransmission and recep—
tion are still accomplished by hand, the average speed of transmission may
be 15 5-figure groups per minute, if agreed regionally}

Transmitting the digit O

The internationally recognized abbreviated Morse character (ome dash) should
be used for the digit zero in preference to the long character (five dashes)
whenever practicable;

Errors during transmission

N
Errors detected during transmission should, when practicable, be corrected
by transmitting the correction manually; when this is not practicable, the
correction shall be sent at the end and as a continuation of the transmission
preceded by the procedure signal "COR" (see also Part II, paragraphs 2.4.6
(vii) and (iv))

Simul taneous transmissions on more than one frequency

When radio broadcasts are being transmitied on more than one frequency simul-
taneously, the call sign of each of the frequencies on whioh the transmission
is being made shall be indicated. Stations should indicate the addition or
deletion of a frequency if this ocours during a transmission.

Complementary information for the transmission of ships' reports and meteoro-
logical information from aircraft in flight

—— g — — —— — o —— - — - — — o - ——

The following measures should be applieds

Members should arrange with their telecommunication services for the inclusion
of four~letter call-signs of ships in the preamble of reports from selected
and supplementary ship stations when transmitted from coastal stations to col-
lecting centres; :

Reports from ships, when included in collective transmissions, should be pre-
faced by the four-—letter call-sign of the shipj

In messages from mobile ships the four~letter call-sign should begin the line
containing each ship's report. If this four-letter call sign cannot be ascer-
tained the word "SHIP" will begin the message. Messages from ocean weather
vessels when on station will be preceded on a separate line by the 4Y—indicator
for the ocean station concerned;

Members should endeavour to employ "METEO" as the first word in the address of
ships weather messages.
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2.15 Quality of meteorological transmissions
2.15.1 Monitoring and control

All meteorological transmissions should be monitored in order that the recom—
mended procedures may be ensured thereby permitting a satisfactory operation of the GTS.

2.15.2 Deficiencies_in meteorological transmissions

The following provisions should be applied by Members:

A Member experiencing difficulties in receiving or observing any deficiencies
in a transmission intended for its reception, should first take corrective action of
a local nature and, if unsuccessful, subsequently notify in detail the Member making
this transmission and also keep the Presidents of Regional Associations concerned
informed as necessary.

Note: As regards the reports on the reception of radio transmissions, the code RECEP

should be used.

3. PROCEDURES APPLICABLE TO TRANSMISSIONS OF METEOROLOGICAL INFORMATION IN PIC~—
TORIAL FORM OVER THE GTS

3.1 Format for meteorological information in pictorial form

The details which should appear in the panel for idenitifiocation of piotorial
information (to be placed in the lower left—hand corner of the card and also, if possibls,
in the upper right-hand corner) are determined nationally. They should be easy to ident~-
ify, easily read and understoéd, and should comprises

(i) The originating centre;
(ii) The number of the chart;
(iii) Details regarding the data shown on the chart.

3.2 Switching and identification procedures for the transmission of alphanumeric
data and meteorological information by facsimile on circuits operated on a
time—-sharing basis

The procedures for the software and hardware systems are as adopted by WMO.

3.3 Store and forward of facsimile transmissions

3.3.1 Facsimile transmissions made in analogue form, and which have to be relayed
involving a store and forward system, should normally employ high quality magnetic tape
recorders for the purpose. It is essential that the picture quality is maintained
throughout the storage and retransmission process; the maintenance of synchronism as

specified in WMO publication No. 9.TP.4, Volume C, Chapter I, Part V, Paragraph 3.8
must be ensured.

3.3.2 The store and forward process at a relay centre should be accomplished with
a minimum loss of time; if practicable, retransmission should commence before a full
frame has been received., All elements of the start and stop signals shall be retained
throughout the relay process.
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3.3.3 Centres not equipped for such simultaneous reception and relay should provide
adequate magnetic tape storage to accommodate the facsimile (analogue) relay transmissions.
The storage should be at least sufficient for one complete frame.

3.3.4 ‘ The use of chart recorders as receiving and transmitting facilities in store
and forward mode operation using paper as the recording and storage medium, should be em-
ployed only as emergency back—up facilities.

3.4 .Monitoring and control of transmissions of meteorological information in pic—
torial form

The general provisions indicated in paragraphs 2.15.1 and 2.15.2 are equally
valid for these transmissions.

Notes A test ochart for reception of facsimile (analogue) transmissions has been
adopted by WMO.
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TABLE A

DATA DESIGNATORS

Surface data S

SYNCP/SHIP ‘main hours « « « v o o

SY\OD/S 1IP intermediate hours . .
YNOP/SHIP non-standard hours . . .

Pourly and half-hourly (METAR) - 1nclud1ng trend

forecasts and other information, if

SPESH/SPECT v v v v v v e v e . .
SFAZI/SFLOC/SFAZU . « v v v o v « &
Redar reports . . . . . . . . . . .

Seismograph earthquake reports . .

Microseismograph reports . . . . .. .
Oceanographic data . . . « « + ¢« o

River and special service reports .
Saow depth/ice thickness reports .
Miscelldneous . &« ¢« o« ¢« ¢ & o & o &

- Upper-air data u

PILOT/PILOT SHIP (Part A) . . . . .
PILOT/PILOT SHIP (Part B) . . . . .
PILOT/PILOT SHIP (Part C) . . . . .
PILOT/PILOT SHIP (Part D) . . . . .
PILOT/PILOT SHIP (Parts A and B). .
PILOT/PILOT SHIP (Parts C and D) .
TEMP/TEMP SHIP (Part A) . . . . . .
TEMP/TEMP SHIP (Part B) . . « « . .
- TE¥P/TEMP SHIP (Part C) . c e .
TEMP/TENP SHIP (Part D) . ..
EMP/TEMP SHIP (Parts A and B) ..
TEMP/TEMP SHIP (Parts C and D) . .

CODAR v v v v e e e e e e

appended ... . ... .

Meteorological reconnaissance fllght observatlons s e e s e

N e
Rocket-sonde . . . . . . . . . . .
Maximum wind .+ ¢ ¢ ¢ ¢« & o o o o

TIOPOPAUSE v & o o o o o & o o . .

Miscellaneous . . . . . . e e e e vt e e e e
Climatic data - ' c

CLIMAT .o o v v v v e e e e s e e s e e e e e e s
CLIMAT SHIP . & v v v v v e o eie o e o 0w o e e e s
NACLI -~ CLINP - SPCLI - CLISA - INCLI ..... o v e e e
CLIMAT TEMP . « . « « ¢« ¢ ¢« o . . e e et e e e e e e e s

CLIMAT TEMP SHIP . . . . . « .« &

SM
SI
SN

SA
SP
SF -
$P
SE~
SG #
SO
SR¢
ST
SX

UP
UG
UH
uQ
UI
uy
Us
UK
UL
UE:

. UM
UF

ut
UR
UA
UN
u +
uo ~

cs’
CH -
co
cu
CE

287



288 ANNEX XXVI

TABLE A (continued)

Anclyses A

IAC - IAC FLEET surface . . . .
IAC - upper air
Grid-point analyses .« . + . « & &
Thickness analyses « o« ¢« ¢ « o o &

Miscelldaneous =« « « o o o o o o o o &

Nephanalyses « & ¢ ¢ o ¢ o o o &
Rador analyses « « o ¢ o ¢ o & & &

Forecasts F

IAC - IAC FLEET surfoce + . . « &
IAC -~ upper air
Aerodrome forecasts (IAF) - period
greater than 12 hours
Aerodrome forecasts (TAF) - period
12 hours or 1ess « « « o ¢« o o » =«
ARFOR
ROFOR o 4 o o o o o o o ¢ o o o o
FIFOR -

PROAR — PRORD = PROFI '+ o v « o o .

MAFOR .
Other aviation forecasts . . . . .
Extended forecasts « ¢« o0 o o o
Radio warning service (radio propog
Temperature extreme forecasts . .
Public forecasts « « ¢ o « ¢ « & &
Miscellaneous
Winter sports forecasts with data
Grid-point forecasts « « ¢« o« ¢ o &

* o e o e e o & & ¢ o e o

Yarnings W

Hurricane warnings « « o« o o o o o

SIGMET . .
Tropical cyclone (typhoon) warnings
Warnings (other) « « o ¢« v ¢ o o &

® o o ¢ 8 e e ¢ s o o o

Sctellite deta T

Satellite location information . .
Satellite vertical temperature soun

Notices N

NotiCeS v o o o o o « o ¢ o o o @

of validity

of validity

e & o & o o ¢ o @

ation forecasts)

e o o o o o

dings . . .

AS
AU
AG
AH
AX

AR

FS
FU

FT -

FC
FA
FR
FI
FH
F2
FB
FE
FJ
FM
FP
FX

FG

WH
WS

WO

8B
TU

NO



AB
AC
AD
AE
AF
AG
AH
Al
AJ
AK
AL
AN
A0
AR
AS
AT
AU
AZ

BA
BC
8D

BG
Bh
BI
BK
BM
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TABLE
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B

GEOGRAPHICAL DESIGNATORS (AA) FOR USE IN ABBREVIATED HEADINGS
TTAA (ii) cccc (k) YYGGgg
FOR BULLETINS CONTAINING MESSAGES FROM LAND STATIONS

Antarctica

Albania

Arctic Region
Southern Yemen

South East Asia

Africa
Argentina

Afghanistan

Ascension Island

BN
BO
BQ
BR
BS
BU
BX
BY
BZ

Austral Islands

Alaska
Aigerio
Angola

West Africa
Arabian Sea
Asia
Antigua
Australia

Azores

Bahamas
Botswana
Lesotho
Bermuda

Guyana

British Honduras

Burundi

Banks Islands

Burma

CA
cc
cD
CE
CF
CH
CI
CL
CcM
CN
co
CR
CS
cT
cu
cv
cY
(074

Bonaire

Bolivia

Baltic Sea Area
Barbados

Bering Sea

Bulgaria

Belgium, Luxembourg
Byelorussian S.S.R.

Brazil

Caribbean .

Curacao

Combodia

Central African Republic
Congo,'Republic of
Chile

China

Ceylon

Cayman Islands
Canada

Colombia

Canary Islands
Costa Rica

Canton Island

Cuba

Cape Verde Islands
Cyprus

Czechoslovakia
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DD

DG
DH
DL
DN
DO
DR

EA
EC
EE
EJ
EL
EM
EN
EQ

ES -

ET
EU
EW

FA
FG
FI
FK
FM
FN
FR
Fs
FW

Germen Deﬁocratic Republic
Surinam

Dahomey

Federal Republic of Germany
Denmark

Dominico,‘

Dominican Republic

Eoét Africa
East China Sea
Eastern Eurobe
Fiji Islands
Ellice Islands
Middle Europe
Northern Europe
Eguador

St. Eustatius
Ethiopia
Europe

Western Europe

Faeroes

French Guiana

Finland

Falkland Islands

Morocco

Niger

France

Mali

Wallis and Futuna Islends
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TABL E, B (continued)

GA Gulf of Alaska
GB Gambia

GC Ghona

GH Afghanistan

GI Gibraltar

GL Greenland

GM- Guam

GN Gabon

GP Guadeloupe

GR Greece

GT Gilbert Islands
GU Guatemala

GX Gulf of Mexico
GW Guinea

HA Hoiti

HE St. Helena
HK Hong Kong
HO Honduras
HU Hungary

HY Upper Volta

HW Hawaiian Islands

iD Indonesia

IE 1Ireland

IL Iceland

IN 1India

I0 Indian Ocean
IQ Iraq

IR Iran

IS 1Israel



Iv
1Y

JM
JN
JP

KG
KI

KK

KM
KN
KO
KT
KU

LB
LC
LI
LN
LU
LY

MA
MC
MD
ME

Ivory Coast

Italy

Jamaica
Jan Mayen
Japan

Caroline Islands
Kerguelen
Christmas Island
Cocos Island
Cameroon

Kenya

Korea, Republic of
St. Kitts

Cook Islands

Laos

‘Lebanon

St. Lucia

Liberia

Southern Line Islands
Aleutian Islands
Libya

Mauritius
Central Mediterranean

Madeira

Eastern Mediterranean Area

ANNEX XXVI

TABLE B (continued)
MF St. Martin (French)
MG Madagascar
MI Marshall Islands
ML Malta
MM Mediterranean
MN St. Maarten (Nethgrlands)
MO Monéolia
MR Martinique
MS Malaysia
MT Mauritania
MU Macao
MV Maldive Islands
‘MW Western Mediterranean
MX Mexico
MZ Mozambique
NA North America
NB British North Borneo
NC New Caledonia and Loyalty Island
NE Near East
NG New Guinea
NH New Hebrides
NI Nigeria
NK Nicaragua
NL Netherlands
NO Norway
NR Zambia
NS Nassau
NT North Atlantic

NV

Navassa

291
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TABLE B (continued)

NZ New Zealand RM Equatorial Guinea
RN Malawi

OF French Polynesia RO Romania

OM Oman _ RS U.S5.S.R. (Europe)

OR South Orkney Islands RW Rwanda

0S Avustria
- SA South America

PA Pacific SC Seychelles Islands
PE Persian Gulf SD Saudi Arabia -
PG Portuguese Guinea SF French Territory of the Afars and Issa
PH Philippines SG Senegal
PI Phoenix Islands " SI Somalia
PK Pakistan SJ Sea of Japan
PL Poland . SK Sarawak
PM Panama SL Sierra Leone
PN North Pacific SN Sweden
PO Portugal SO Solomon Islands
PP Portuguese Timor SP Spain
PR Peru SR Singapore
PS South Pacific SS South China Sea
PT Pitcairn Island ST South Atlantic
PU Puerto Rico SU Sudan
PY ‘Paraguay SV El Salvador
SW Switzerland
RA U.S.5.R. (Asia) SX Santa Cruz Islands
RB Aruba ~SY Syria '
RC Congo; Democratic Republic of SZ Spitzbergen

RE Reunion
RH Southern Rhodesia TB Tibet
RI Rio de Oro TC Tristan da Cunha



™
TE
TG
TH
TI
TJ
TK
™
N
TO
TP
TS
TU

UA
UB
UG
UK

UR
us
Uy

VI
VM
VN

WK
WZ

Trinidad and Tobago
Chad

Togo

Thailand

Turks Islands

Jordan

Tokelou Islands

Timor

Tcnzania, United Republic of
Tonga

S&o Tomé, Principe Island
Tunisia

Turkey

South Africa

United Arab Republic
Uganda
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TABLE B_(continued)

XE Eastern Hemisphere

XN Northern Hemisphefe

XS Southern Hemisphere

XW Western Hemisphere

XX For use when other designators are

not appropriate

YE Yemen

YG Yugoslavia. .

ZB Saba

IM Western Samoa

United Kingdom of Great Britain

and Northern Ireland
Ukrainian S.S.R.
United States of America

Uruguay

Virgin Islands
Viet-Nam, Republic of

Venezuela

Vicke Island

Swaziland
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TABLE C

GEOGRAPHICAL DESIGNATORS (AA) FOR USE IN ABBREVIATED HEADINGS

~ TTAA (ii) cccc (k) YYGGgg
FOR BULLETINS CONTAINING MESSAGES FROM SHIPS

The first letter will denote the nature of the ship:

Por stationary weather ships W,
For mobile ships : §j>
~—

Dhe second letter will denote the Regions from which the SHIP reports within the
bulletins originate:

from Region I

from Region II {

from Region III
from Region IV

from Region VI
from south of 60°S

from more than one Region

t.

N
>
'

'

A
B
c
D
from Region V E
F
J

NOTE: Whenever practicable, separate bulletins should be prepared to avoid the use
of the letter "Xu,

: NI
s, N



99

ANNEX XXVI

TABLE D

INTERNATIONAL TELEGRAPH ALPHABET No. 2

§ 5. Written characters which have a corresponding signal in

International Telegraph Alphabet No. 2.

100

101

102

103

Letters ‘
ABCDEFGHIJKLMNOPQRSTUVWXYZ

Figures
1234567890

Punctuation marks and miscellaneous signs :

Fullstop. . . . . . .« v v v v o
Comma . . . . . . . v v v v v o
Colon or division sign. . . . . .. . . . ..
Question mark . . . . . . f e e e e e e e
Apostrophe . . . . . . .o o000 L
Cross or addition sign . . . . . . . . . ..
Hyphen or dash or subtraction sign . . . . .
Fraction bar or division sign . . . . . . . .
Multiplication sign . . . . . . e e e
Double hyphen . . . . . . . . .. . . . ..
Left-hand bracket (parenthesis) . . . . . . . .
Right-hand bracket (parenthesis) . . . . . . .

- =2

oIx_l+

The following table shows the current impulscs for the transmis-

sion of letters, figures and signs, and indicates the polarity of the various
impulses:

295
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y //'\ International Telegraph Alphabet No. 2
/ " A%

> &«

- . No. of impulses ~
No. Lot Figure
ol ter [ a
signal | case | €Us° =l1{2 l 3t14)s)e
[ 17}
1A ] — 63 o
2 B ? [e} ofolo Working with
3| cC . ofolo o Sign closed | ddouble
circuit | current
D 4 o) ] [o}
4 ) No Negative
5| E. 3 o o] current | current
6| F 1) o) olo o o PYositive | Positive
71 C 7) > ool o current | current
8 | H 1) [e] olo
g g - 1) Available for the internal scrvice of each
9|1 8 oo ° Administration  or  recognized  private
101(J "“7;(:'“’; olo o operating agency.
nikK ( olo ol| 2) For puge printers.
121 L ) o ol o] 3) Also uscd ax * erasure " In case of auto-
muatic working.
13| M . ojojojo In automatic working the perforated
tape must contain the perforations indicated
14 | N . o o P
3 o) ) by O in columns 1 to 5.
o] ol o
16 P 0 olo ol o 4) a) To operate the answer-back unit of the
corresponding instrument in the Luropean
171 Q 1 olojo of{o imternational  switched service by start-
stop apparatus and for the Administra-
13 R 4 ° ° ° tions or recognized private operating
19 S ’ o [o] o agencles of the cxtra-Luropean system
c which use this facility ;
20 r 5 d b) availuble for the internal service of
21 | U 7 o|ojo of other Adminisirations or recognized pri-
2|V - ololololo vate operating ugencies of the extra-
Europcan systcm.
23 | W 2 olo olo
e $) Slgnals Nos. 29 (letters) and 3G {figurcs)
24 X _-_,! . o ojojojo shall not affect the spuacing movement.
25 | Y 6 o) o olo
26 | Z + o ojo
Carriage
27 return 2) o O
28 Line feed 2) o] [}
29 Letters 3)5) ojo|ojofjolo
30 Figures 5) olo olojo
ki} Sprace [s) [s]
32 Not used o
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104  Administrations or recognized private operating agencies desirous
of confirming the reception or the transmission of signals *“ secondary of D ™
or “ secondary of J” shall effect this confirmation by printing:

105 the symbol o1 for the confirmation of the signal ¥ secondary
. of D”;
106  the symbol  for the confirmation of the signal “ secondary of J .

107  Administrations or recognized private operating agencies desirous
of confirming on a tape machine the reception or transmission of the signals
“ carriage return " and “ line feed * shall effect this confirmation by printing:

108  the symbol < for the signal * carriage return”;
109  the symbol = for the signal “line feed .

110 The provisions regarding the transmission of words, whole
numbers, fractional numbers, texts within inverted commas (quotation
marks), the accented letter E, and minute and second signs, which are
applicable to instruments using International Telegraph Alphabet No. 1
(81 to 98), shall also be applicable to instruments using International
Telegraph Alphabet No. 2.

111  On these instruments a group consisting of figures and letters
shall be transmitted without a space between the figures and letters.

112 To indicate the sign %, or /o, the figure O, the fraction bar
and the figures O or 00 shall be transmitted successively (i.e.: 0/0, 0/00).

113 A whole number, a fractional number, or a fraction, followed by
a %y sign, shall be transmitted by joining up the whole number, the frac-
tional number, or the fraction to the °/,, sign by a dash.

Examples: For 2%, transmit 2—0/0 and not 20/0;
for 449/g, transmit 4—1/2--0/00 and not 41/20/00.

114 To indicate a “ blank ", the signal * space ™ shall be transmitted.

115  To indicate a transmission error, the letter E and the signal
“ space ” shall be repeated alternately three times. Transmission shall be
resumed beginning with the last word correctly sent.  When transmitting
with perforated tape and provision cxists for climinating incorrectly per-
forated characters, this means of correction shall be used.

116 To indicate * wait ”, to show the end of a telegram, the end of a°

transmission or the end of work, the signals transmitted shall be the same

as on instruments using the International Telegraph Alphabet No. 1 (81

to 98).
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TABLE E

INTERNATIONAL ALPHABET No. 5

1., Code table of Alphabet No. 5

1.1 The recommended alphabet and the corresponding two-
condition "naked" code is given by the following table:

¢LST° 11122

13a o 0 A / (sn) 's1 IS. st (rjrfrfr

e~ ¥ |lee~+| N < Wi os b1 jo|il1]t
@ w [@ O 17 = - o) 'stjeCad)*ad] ¢t [1jo|1i1
® T |e 1 > ‘ St WD’FA| 2z (oo |1

@ I je® | M : + 053 QA |ad] 11 [1|t1jolrt
z [ Z Iy N ans |odD*aI] or {o|T1]C |1
L ! X 1 6 ( wWa aw'aa] 6 1jojoft
x y X H '8 ) NvD | (S®)°34} 8 (o001l
“ 3 'y ‘D L |e , ([maCop| 13d L frfrirfo
A J A g 9 ® |NAsCoD|¥ovCoD| 9 o110
n ° n | .3 $ % pncoploNaConl s |r1fof1]0
) P 1L a v |oos | 'oalroaCon] v Jo|o|1f0
s | » | s o) € © o3 alxi3a Conf ¢ rjrjojo
1 qQ u : t o » oalxisConl ¢ jof1j0f0
b | e o] v 1 I oajHos D) 1 |r]ofo]o
d [ o, |.d - joe@®]| o ds [F1aton| 1N | o Jofolofo
¢ 9 s v € z I 0 /ﬁs | .i.a._.is_ ~

uwne)

1 0 1 ) ) 1 0 < | _

1 1 0 0 1 1 0 0 <=
1 t 1 0 0 0 o ¢
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1.2 Numbering of the positions in the code table

Within any one character the bits (or units) are identified by b.. b, . . . b;, where b,
corresponds to the highest order, or most significant bit, and b, to the lowest order, or
least significant bit.

Any one position in the code table may be identified either by its bit pattern, or by
its column and row numbers. For instance, the position containing the figure 1 in the table
may be identified:

. — by its bit-pattern, e.g. 011 0001

— by its column and row numbers, e.g. 3/1.

" 1.3 Controls designation

ACK Acknowledge ENQ Enquiry

BEL  Bell EOT  End of transmission
BS Backspace ESC  Escape

CAN Cancel ETB  End of wransmission block
CR Carriage return ETX End of text

DC  Device control - F Function

DEL Delete FE Format effector
DLE Data link escape FF Form feed

EM  End of medium FS File separator

GS Group separator SO Shift-out

HT Horizontal tabulation . SOH Start of heading

1S Information separator sp Space

LF Line feed "STX  Start of text

NAK Negative acknowledge SUB  Substitute

NL New line SYN  Synchronous idle
NUL Nuill TC Transmission controi
RS Record separator us Unit separator

SI Shift-in - VT Vertical tabulation
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1.4 Graphical symbols

n.g:g:::fi:m Name Pocs:dlzt:;:l;m
(Space) A normally non-printing graphic character 2/0
! Exclamation mark 2/1
" Quotation mark. Diaeresis (Note 6) 2/2
£ Currency symbol £ (Note 2) (Note 7) ) 2/3
$ Currency symbol $ (Note 2) (Note 7) . 2/4
% Per cent 2/5
& Ampersand 2/6
‘ Apostrophe, acute accent (Note 6) 27
( Left parenthesis 2/8
) Right parenthesis 2/9
* Asterisk 2/10
+ Plus sign 2/11
R Comma 2/12
- Hyphen, minus sign 2/13
. Full stop (period) 2/14
! Solidus 2/15
: Colon 3/10
H Semi-colon 311
< Less than 312
= Equals 313
> Greater than ) 3/14
? Question mark 315
@ Commercia! at 40
[ Left square bracket 5/11
} Right square bracket 5/13
- Upwards arrow, circumflex accent (Note 6) 5/14
_ Underline ) 515
N Grave accent 6/0
- Overline (Note 5) . 7/14

1.5 Notes 10 the code 1able

@® The controls CR and LF are intended for printer equipment which requires separate combinations
to return the carriage and to feed a line. ’

For cquipment which uses a single control for a combined carriage return and line feed operation,
the function FE, will have the mcaning of *“ new line™ (NL).

These substitutions require agreement between the sender and the recipient of the data,

The use of this funstion NL is not allowed for international transmission on general switched tele-
communication nctworks (telegraph and telephone networks).

@ For international information interchange, $ and £ symbols do not designate the currency of a
given country. The use of these symbols combined with other graphic symbols to designate national
currencies may be the subject of other Recommendations.

® Reserved for national use. These positions are primarily intended for alphabetic extensions.
If they are not required for that purpose, they may be used for symbols and a recommended choice is shown
in parenthesis in some cases.

@ Positions 5/14, 60 and 7/14 of the seven-bit set table are normally provided for the diacritical signs
“circumflex ", * grave accent " and * overline ", However, these positions may be used for other graphical
symbols when it is necessary to have 8,9 or 10 positions for national use.

® For international information interchange, position 7/14 is used for the graphical symbol = (over-
line), the graphical representation of which may vary according to national use to represent oo (tilde) or
another diacritical sign provided that there is no risk of confusion with another graphical symbol included
in the table.

® The graphics in positions 2/2, 2/7, 5/14 have respectively the significance of “ quotation mark ",
“ apostrophe " and * upwards arrow ”; however, these characters take on the significance of the diacritical

signs ** diaeresis ", “ acute accent ” and “ circumflex accent” when they precede or follow the “ back-
space " character.

For international information interchange, position 2/3 of the 7 bit-code table has the significance
of the symbol £ and position 2/4 has the significance of the symbol $.
By agreement between the countries concerned where there is no requirement for the symbol £, the
»symbol “number sign” (3£) may be used in position 2/3, Likewise, where there is no requirement for
the symbol $, the svmbol “ currency sign ™ (7) may ‘be used in position 2'4.

1f 10 and 11 as single characters are nceded (for example, for Ste:ling currency subdivision), they
should take the place of ** colon ” () and * semi-colon ™ (i) respectively. These substitutions require agree-
ment betaeen the sender and the recipient of the data. On the general telecommunication networks, the
characteis “ colon ” and “ semi-colon " are the only ones authorized for international transmission.
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information. A sequence of three characters, comprising a letter, "back-space" and
one of these symbols, is needed for this composition, and the symbol is then regard~

ed as
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1.6 Digcriticel signs

In Alphabet No. 5, some printing symbols may be designed to permit their use
he composition of accented letters when necéssary for general interchange of

a diacritical sign. It should be noted thot these symbols take on their

diacritical significance only when they are preceded or followed by the "back-

space

2/7 (

sign

(as single characters) in the positions marked by Note 3 in the code table. Accord-
ing to national requirements, these positions may contain special diacritical signs.

" character; for example, the symbol corresponding to the code combination

) normally has the significance of "apostrophe", but becomes the diocritical
"acute accent" when it precedes or follows the "back-space" character.

In order to increase efficiency, it is possible to introduce accented letters

1.7 Interpretation of graphics

The meaning of the graophics is not limited by this recommendation. However,

no interpretation may be chosen which is contradictory to the customary meaning.

A gra

phical symbol can have more than one meaning, e.g. the graphical symbol —

(minus) also can have the meaning of hyphen or separation mark,

1.8 Duel allecations

A choracter cllocoted to o position in the code table moy not be placed else~

where in the table. In the case of positions having two characters allocated to

them
This

code

(2/3, 2/4, 3/10 and 3/11), the character not used cannot be placed elsewhere.

cpplies also to positions showing o preferred graphic. If such a position is
filled with a nationcl character the preferred graphic cannot be placed in another

position,

2. FUNCTIONAL CHARACTERISTICS RELATED TO CONTROL CHARACTERS

Some definitions in this section are stated in general terms and more explicit
definitions of use may be needed for specific implementation of the code tables on

recording media or on transmission channels, These more explicit definitions may
become the subject of other recommendations.

A control character may be identified by a genercl desxgnatzon, by a specific

designation or by a combination of both.

2.1 General designations of control characters

The general designotions of control characters involve a specific name follow-

ed by a subscript number.

TC

FE

They are defined as follows:

- Transmission.control - A functional character intended to control or faci-

litote tronsmission of information over telecommunication networks.
The use of the TC characters on the general telecommunication networks
may be the subject of future recommendations.

- Format effector - A functional character which controls the layout or
positioning of information in input/output media.

- Device control - A functional charagcter for the control of an uncxllory
device associated with a date processing or telecommunication system, for
example an "on" or "off" switching device.
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IS

ACK

BEL

BS

CAN

CR

DEL

DLE

EM

ENQ

ANNEX XXVI

The following is on example of how device-control characters could be
vsed in a specific tape system employ;ng two anc;llury tape punches and one
ancillary tape reader:

DC, - First punch "on"

1
DC2 - Second punch "on"
DC3 - Tape reader “on"

The DC4 character has a specific function, defined in clause 2.2,

Information separator .- A functional character which is used to seporate
and qualify information blocks logically. There is a group of four such
characters, which are intended to be used in a hierarchical order.

2.2 Specific designations of control characters

These are defined as follows:

‘Acknowledge - A transmission control character transmitted by o receiver

as an aoffirmative response to the sender.

Bell - A character for use when there is a need to call for human attention;
it may control alarm or attention devices.

Back-space - A layout character which controls the movement of the printing
position ore printing space backward on the same printing line.

Cancel -~ A character used to indicate that the information it accompanies
is in error.

Carriage return - A layout character which controls the movement of the
printing position to the first printing position on the same printing line.

A device control character used to interrupt or turn off aencillary devices
(sToP).

Delete - This character is used primaorily to erase or obliterate erroneous
or unwanted characters in punched tape. DEL characters may be inserted
into or removed from a stream of data without affecting the information
content of that stream. DEL characters may serve to accomplish medio-fill
or time-fill but then the addition or removal of these characters may
offect the information layout and/or the control of equipment.

Dato link escape - A tronsmission control character which will change the
meaning of a limited number of contiguously following characters. It is

used exclusively to provide supplementary data transmission control func-
tions. Only graophics and transmission control characters can be used in

DEL sequences.

End of medium - A control character which may be used to identify the
physical end of the medium, or the 'end of the used, or wanted, portion of
information recorded on o medium. The position of this character does not
necessarily correspond to the physical end of the medium.

Enguiry - A tronsmission control character used os a request for a response
from a remote stotion. The response may include station identification
and/or station status. When a "who are you" function is required on the



EOT -

*ESC -
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general switched transmission network, the first use of ENQ after the con-
nection is established shall have the meaning "who are you" (station
identification). Subsequent use of ENQ may, or may not, include the func-
tion "who are you", as determined by agreement by the users.

End. of tronsmission - A transmission-control charocter used to indicate
the conclusion of the transmission of one or more texts.

Escape ~ A functionol choraocter which may be used to extend the standard
character set of the code table. It is o warning or non-locking shift
character which changes the meaning of the next single following code com-
bination. The precise meoning of the character following “escape" requires
prior agreement between the sender and the recipient of the data. Where
required the character following “escape" may extend the "escape" sequence.

"Escape" sequences are used primarily to obtain additional control func-
tions which may provide amongst other things grophics or graphic sets out-
side the standard set. Such control functions must not be used as additio-
nal transmission controls.

"Null" and "delete" and the ten transmission controls must not be used
in defining "escape" sequences., Where they appear in an actual "escape"
sequence they shall retain their standord meaning and be disregarded in
the interpretation of the "escape” sequence.

The use of certain “escape" sequences will be the subject of further
recommendations.

* Still subject to special consideration by I.S5.0.

E8 -
ETX -
FF -
FS -
Gs -
HT -
LF -
NAK -
NL -
NUL -

End of transmission block -~ A transmission-control character used to indi-
cote the end of a tronsmission block of data where data are divided into
such blocks for transmission purposes.

End of text - A transmission—control character which terminates a text.

Form feed - A layout character which controls the movement of the printing
position to the first predetermined printing line on the next form.

File separator - See unit separator (US) for definition.

Group separator - See unit separator (US) for definition.

Horizontal tabulation - A layout character which controls the movement of
the printing position to the next in a series of predetermined position
along the printing line.

Line feed - A layout character which controls the movement of the printing
position to the next printing line.

Negative ocknowledge - A transmission-control character transmitted by a
receiver as a negative response to the sender.

New line - A layout character which controls the movement of the printing
position to the first printing position of the next printing line (see
Note 1 to the code table).

Null - A cheracter whose sole purpose is to accomplish media~fill or time-

fill. NUL choracters may be inserted into or removed from o stream of data
without offecting the information content but then the. 1nformatxon layout

and/or the control of equipment may be affected.
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RS - Record separator - See unit separator (US) for definition.

*#SI] - Shift-in - The shift-in character means that the code combinations which
follow shall be interpreted according to the standard code. table.

%S0 - Shift-out - The shift-out character means that the code combinations which
follow shall be interpreted as outside of the standard code table until @
shift-in character is reached. However, all the control characters
(columns O and 1) and delete will retain their standord interpretation.

The shift-out character is reserved primarily for extension to the graphics.

SOH =~ Start of heading - A transmission.control character used as the first cha-
racter of a heading of an information message.

* Still subject to special consideration by I.S.0.

SP - Space - Avnormally non-printing graphic character used to separate words.
It is olso a layout character which controls the movement of the printing
position, one printing position forwards.

STX = Start of text - A transmission-control character which precedes a text and
which is used to terminate a heading.

SUB - Substitute - A substitute character used to replace a character which is
_determined to be invalid or in error.

SYN =~ Synchronous idle - A transmission-control charaocter used by o synchronous
transmission system in the absence of any other character (idle condition)
to provide a signal from which synchronism may be achieved or retained
between dota terminal equipments.

US =~ Unit separator - Terminates on information block called a "unit". Similarly,
"record separator" (RS), “group separator” (GS), "file separator" (FS)
terminate information blocks called "record", "group", "file", respectively.

The four information separators are in the hierarchical ascending order
Us, RS, GS, FS.

An information block must not be split by o higher order seporator,
e.g. a "record" may contain a number of complete “wnits“, but may not
contain ¢ part of a "unit".

VT - Verticel tabulation - A layout character which controls the movement of
the printing position to the next in a series of predetermined printing
lines.




Part I — CONVERSTON TARLE BETWEEN INTERNATIONAL ALPHABETS No. 2 AND No. 5
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TABLE F

Symbols or ¢commands

Alphabet No, 2

Alphabet No, 5

Letter case Figure case Colurn Row
A b 4 b
B 2 4 2
c 3 4 3
D 4 4 4
E 5 4 5
P 6 4 6
6 7 4 7
H 8 4 8
I 9 4 9
J 10 . 4 10
S 11 4 11
L 12 4 12
M 13 4 13
N 14 4 14
0 15 4 15
P 16 5 Y
Q 17 . 5 1
R 18 5 2
S 19 5 -3
T 20 5 4
U 21 5 bl
v 22 5 6
v 23 5 7
X 24 5 . 8
Y 25 5 9
Z 26 5 10
Carriage return 27 27 0 13
Lirne feed 28 28 0 i0
Letters 29 29
Figures 30 30
Space 31 31 2 0
- 1 2 13
? 2 3 15
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Alphabet No. 2 Alphabet No. 5

Symbols or commands
Letter case Figure case Column Row

-t

COONWNONDEFOOVUNEVOYOWOHMO

: 3
ENQ - WRU . : 4
3 ‘ 5
8 9
Bell 10

—

[

[
O
NWUNWWWWNWWWWNNNMNOWWO W
[

+ NN NOL == O 0~ ¢ s
N
o

| e
[

NOTE: Signal No. 32 of Alphabet No. 2 has been omitted because it is not
used.



PART II - CHARACTERS OF ALPHABET No. 5, NOT CONTAINED
IN THE FIRST PART OF THE TABLE, USED FOR METEOROLOGICAL TRANSMISSIONS

ANNEX XXVI

Symbols

Code of alphabet No. 5

Column

Line

NUL
SOH
STX
ETX
EOT
ACK
DLE
DCL
DC2

SYN
ETB
ESC
FS
GS
RS
DEL

Nt bt it st et ot it = = = O O OO OO

NO O NFOOPEWLONKEFO

307



308

I.

ANNEX XXVI

TABLE G

METEOROLOGICAL MESSAGE FORMAT FOR TRANSMISSION OF ALPHA-NUMERIC DATA

Surface observotions

(SYNOP)

1. Use of International Telegfaph Alphabet No. 2

Starting line
Abbreviated heading

Text

1)
2)

Signals for end
of transmission

& = 2c1c »T95— 15101 — — — — —

. NS
<L = l};snc,mf;—- | KWBC — - N-—1 121200

K =1 72810—.... =, . —....—. ... —..
({ = 172836—....—. ..~ . .—. .. —..
KK = 1 72890— [msT =

{{ = 1 72895— | NIL} =

l« == === == = I

(1) there is no observation at 1200 GMT for this station

(2) the observation

for this station is not available and will normally be

transmitted later

The groups in brackets are optional.

Legend:

Il

— 1

Corriage return (Signal No.27)
Line feed (Signal No.28)

Space (Signal No.3l1)

Letter shift (Signal No. 29)
Figure shift (Signal No. 30)

Signal 22 (figure case position) of the International
Telegraph Alphabet No. 2

I
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Legend: E
(contd.) [T End of text (Signal 0/3)
X

— Separator (Signal 3/13)

1I. Upper-air observations (TEMP)

1. Use of International Telegraph Alphabet No. 2

1]

Starting line K = | zcic— 1132~ 38543 — — — — —

Abbfeviated heading <<

]

| UMFR— LFPW—% 011200
= | TT—151111— 7145— 99...—.....—.....
Part A K= 185...—...ete > 88... ... uuel,
S T = K
(<< = LW—»’[Slll/——»07145—*00...—*.....—*ll...
<<
Part B ¢ K

K

L <_.'_:‘ T...etc)*—-—‘-

Il

T eeaee —22,..— «eoetc — 21212 00...

1 ceees 1l ....etc 31313 25...—.....

T.....-—"41414—*.....(—>'5l5l5—’..... '

Signals for end «<
of transmission \‘/<

======== "W 1L

*Regional practices
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2. Use of International Alphabet No. 5

i

(= o

[ o]

[ o [= ol

= o]

= o]

(= o]

S
Starting line 0
H
Abbreviated 1@
heading 2
c]
R
C|
PART A <
R|
C|
R
c
Ri
C|
Ri
c
PART B <
R]
C
R|
C
R
Signals for end [C]
of transmission R

*Regional practices

= o]

(o ol

[= ol

¢ [:1 132 ]| 38543
R
Ll UMFR E LFPW E 011200
F]
Y v 8 s101 Pl o714 | 99...
F p
Li g5... ...etc 88... 1 .....
F] P) d
— =1 =1 = = T
Logzo Bl Bl 8 A
F Pi P R; R} R
_ ’ B
Yow [ s11/ [ 072459 oo...
G Pl o
S I Sl22... Pl .. ete 7] 21212
F] P P) P
L Bl et 8] 31313
[ . R
o Blavaa ... (8] sis15
F | P P) P
L ..etc)* =
F]
m E

r
L.

X

o »]

[o_wn]

ll...

00...
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TABLE H

SPECIFICATIONS OF THE CLLLL GROUP FOR CLASSIFICATION
AND IDENTIFICATION OF BULLETINS

The following specifications shall be used for the establishment of the

CLLLL group in the starting line of the message format to classify and identify the
bulletins which are being exchanged on global basis or otherwise.

2.

(1)

(11)

(11i$

(iv)

CLLLL numbers shall be determined as shown below.

C indicates the main type of information as follows:

C=0 Addressed messages

C=1 Surface date for global exchange
C=2 ‘ Surface data for other exchange
C=3 ' Upper-air data

C=4 Analyses

C=5 Forecasts

C=6 Warnings

C=T Satellite data

C=8 - - Grid point values messages'

C=9 Pictorial information.

LLLL identifier numbers shall be composed as follows:

LlL2 indicating the bulletin orzginating centre, the allocation of the
L L shall be in accordance with the table given below:

Region I : ° from Ol to 19
Regioh II : . from 20 to 39
Region III from 40 to 49, 47
Region IV fro;}50'to 69-7 33
Region V fron&x[g-o to 79740
Region VI from 80 to 98
Antarctic ¢ 99

o

ry

The details of the assignment of these numbers within the Region should
be worked out by the Secretary-General in such a way that appropriate
numbers be allocated to all centres compiling bulletins.

Lz combined with C shall identify.the types of data contalned in the
valletins (see attachment). The president. of CSM, in consultation with
the Secretary-General, is euthorized to allocate the free blocks (CL;)
for future use in terms of information not yet provided for in the
attachment. .

Ly is used in combination with Ljly; to identify individual bulletins and
define the different bulletins. Details of the use of L, for each zone
of responsibility of an RTH should be worked .out by the ﬁTH concerned,
and the Secretary-General informed accordingly.
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Attachment
CLy’
Main DETAIL OF CLASSIFICATION OF BULLETIN CONTENT .
Classification
of Data 0 1 2 3 4 5 6 7 8 9
Addressed
messages
Surface data
for global SM o> | cs/en
exchange k
Surface data _ N X
for other SM SI SN SA SP SD (9 Cs/CH
exchange
: : UT/UR/UA/
Upper-air data Us UK UL UE ™ UF UP/UG/UI| UH/UQ/UY | UN/UD/TO | CE/CU
T : X
’ Other
Analyses AS AU AH AN Analyses
FP/FI/FA/| Other
Forecasts FS FU FT/FC FH/FR/FZ | Forecasts
|Warnings WH WS WT w0

Satellite data

Grid point
values
nmessages

Pictorial
informntion

131 §3
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Annex to Recommendation 35 (CSM-V)

ERROR-CONTROL PROCEDURES IN RESPECT OF DATA TRANSMISSIONS

1. The error-control systems used in respect of data transmissions should be
such as to ensure a residual bit error rate not exceeding 10 7.

Note : The expression "error control" relates only to errors produced by channel
transmission deficiencies.

2, The error-control procedures shall be either those stated in paragraph 4 below
or those stated in paragraph 5 below. The procedures stated in paragraph 4 are based
on a software system which implies the use of telecommunication computers. The pro-
cedures stated in peragraph 5 are based on a hardware system.

3. The error-control procedures adopted for a particular segment shall be as
agreed between the related RTHs or the related RTH/MWMC as the case may be.

4. SOFTWARE SYSTEM

Note : As CCITT and ISO have not yet adopted standardized procedures in respect of a
software system of error control, the following procedures have beén accepted
by WMO in respect of the Main Trunk Circuit as an interim measure.

4.1 Definitions

4.1.1 Start of transmission block

A start of transmission block is a block containing an inquiry message. The
purpose of this block is to establish data transmission.

4.1.2 Data_transmission block a

A fixed length sequence of characters which is a subd1v1sxon of meteorological
messages formed for the purpose of meeting transmission requirements.

4.1.3 Termination of data transmission block

A termination of data transmission block is a block, the purpose of which is
to terminate synchronous data transmission and to set the line in a well-known con-
dition.

4, 2 Backward supervisory channel

Transmission on the 75-baud backward error-control channel shall be in asyn-
chronous mode. Each character shall comprise 10 unit elements in International Al-
phabet No. 5 including o "start" and a "stop" element. The duration of each "start”
and "stop"element shall be one unit interval of the modulation.
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4.3 Organization into blocks

4.3.1 The information to be transmitted shall be divided into dato tronsmission
blocks. ‘
S
4.3.2 Each block shall start with T as a unique start of block character.
. ' X
S
4,3.3 The start of block character T shall be followed by n where n is the number
' X

of the block in a cyclic sequence O to 9. Each block shall be sequentially
numbered in accordance with the sequence of transmission.

E B
4,3.4 Each block shall be terminated by T followed by C.
B C
4.3.5 The "start of transmission block" shall be:
S ‘ E B _
T n?2?2 TC ? = signal 3/15
X B C

where n = O

4.3.6 A "data transmission block" shall be of a fixed total length of 192
characters.

4,3.7 The "termination of data transmission block" shall be of o fixed length of
34 characters as follows:

s s | pEB

T n 0 1616 1616‘S TC

X H B C

& 34 characters -S>
4.4  Parity

4.4,1 Character parity sholl be in odd parity sense for operation in synchronous
mode and even parity sense for operation in asynchronous mode.

4.4.2 The block check character shall be derived with even parity sense.
Note: The derivation of the block check character does not include T character.,

X
4,5 Start of data transmission procedures’

4,5.1 Bit - synchronization shall be established by the modems. A transmission

: S _
of information shall start with not less than three Y characters -in order to
achieve character-synchronization. N
S
4,5.2 1Immediately following the initial Y characters the "start of transmission
N S

block" shall be transmitted, followed by a stream of Y characters.
' N
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The transmitter shall wait for a positive acknowledgement on the backward
supervisory chonnel.

4,5.3 If there is a negative acknowledgement or no response within four seconds,

]
the transmitter shall retransmit the some "start" followed by a further stream Y

N
characters and again wait for positive acknowledgement. This procedure is to be
repeated until a positive acknowledgement is received. If there is a negative
acknowledgement after the block has been sent three times the operator shall be
informed (see paragraph 7 below).

4,5.4 On receipt of the first positive acknowledgement of the "start of transmission
block", the transmitter shall commence sending "data transmission blocks", '

4.6 Data transmission procedures

4,6,1 The first "data transmission block" following a "start of transmission block”
starts:: S, S ‘

'Tn‘o....
X H
Where n =1

4,6,2 Messages are divided into blocks for transmission purpoées. The relationship
of blocks to messages may be one of the following alternatives:

(a) Message - independent blocking
(b) Message - associated blocking

4,6,2,1 "Message ~ independent blocking" implies that messages in store waiting for

transmission shall be transmitted in a continuous sense, the data stream being broken
by the prescribed control characters at the start and end of each "data transmission
block". When a message ends partly through a "data transmission block" and another

. N
message is not on hand for transmission, the block shall be filled with U characters.
L
Example:
S G NN NEB
T n —me= data —=-- S UU ~ememcame uTc
X LL LBC
é 192 characters 3
< : 7
G E
Note: The S character is substituted for the T character in a message as long as
' X

the information is under this system of error control.
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4.6.2,2 "Message - associated biocking" implies that messages are blocked in the
following manner:

S
(a) The first "data transmission block" of a message shall contain the O as

H
the first character following the block control character;

(b) The last "data transmission block" of a message, i.e. the block which

contains the end of a message, shall be filled with ﬁ characters in the
same manner explained in.4.6.2.1. )
Note: The g character is substituted for the 5 character in a messdge as long as
the information is under this system ofxerror control,
4,6.3 When required for the operation of the data link on a segment-d number of 3
N

characters may be inserted between "data transmission blocks".

4.7 ‘Fermination of data procedures

4,7.1 After the last block containing the end of a message and when there is no
other message in store waiting for transmission the transmitter shall send a v
"termination of data traonsmission block". The transmission of the "termination of
data transmission block" may be held up to, but not more than, four seconds after
the time of transmission of the last data transmission block. Any holding period

S
shall be filled with Y characters.

N
4,7.2 After the "termination of data transmission block" has been transmitted, the
transmitter shall wait for positive acknowledgement of that block and while waiting
for acknowledgement shall maintain chaxacter-synchronism by transmitting a stream of
S .
Y characters. After receipt of a positive acknowledgement for the "termination of
N . . .
data transmission block", there is no need to maintain character-synchronism.
(See also paragraph 4.10).

4,7.3 If the transmitter receives o negative ocknowledgemen{ or no response within
four seconds of sending the "termination of data transmission block", the transmitter
“shall retransmit the same "termination ef data transmission block" followed by a

S A
further stream of Y characters and again wait for positive acknowledgement. The

N
procedure is to be repeated, if necessary, up to two times until a positive
acknowledgement is received. If there is no positive acknowledgement after the
third sending of the block, the operator shall be informed.
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4.8 -Acknowledggment procedures

4.8.1 The receiver shall check each block received over the forward transmission
channel for parity in respect of check pority bits of each character in the block and
in respect of each bit of the block check character. It shall also check that the
block is next in the cyclic sequence 0 to 9. If there is agreement on all these
accounts, the receiver shall send a positive acknowledgement as follows:

A ,
C n Where n = number of the block receipt which is being acknowledged
K .

The acknowledgement shall be sent on the backward supervisory choannel,

Note: The time for parity checking shall be such.that the time from receipt of a
" block to the time of sending the acknowledgement shall be less than the
transmission time of the block. .

4.8.2 The transmitter on receipt of o positive acknowledgement shall check the’
block number in the acknowledgement against the block number of the previous .
positively acknowledged block to see whether it is next in the cycle sequence O to 9.
If the sequence is correct, the block for which the check has been applied shall be
considered as having been transmitted correctly. If the sequence is incorrect, the
acknowledgement should be regarded as negative and the appropriate. recovery procedure
sholl be brought into operation.

4,.8,3 If on receipt of a block over the forward data channel, parity checks by the
receiver do not give agreement on all the parity check accounts, then the receiver
shall send a negative acknowledgement on the backward error-control channel as
follows:

N :
A n Where n = number of the block receipt which is being negatively
K acknowledged

On receipt of a negative acknowledgement, the transmitter shall bring the appropriate
recovery procedure into operation.

4,8.4 1f on receipt of a block over the forword channel the block number is not
that which is expected next in the transmission sequence, the receiver shall respond
as follows:=

(a) Where block number n is expected and block number n - 1, n - 2, n - 3 or
n - 4 is received, the receiver shall send a positive acknowledgement for
the block received. This situation will normally occur when there has been
an error in transmission over the backward channel;
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(b) Where block number n is expected and a block number other than n, n - 1,
n-2,n-30rn-41is received the receiver shall send a negative
acknowledgement for the expected block. This situation will normally occur
when a block (or blocks) hos been omitted from the transmission.

4.8.5 Acknowledgement shall not be recognized by the transmitter aos positive
acknowledgement unless it is compiled as:

A
Chn
K

Vaoriations from the above shall, in all cases, be treated as negative acknowledge-
ments; this includes missing responses on the backward channel.

Note: "n" is the block number as defined in paragraph 4.8.2,
4.9 Recovery procedures with reference to the tronsmission of dota blocks

4.9.1 On receipt of a negative acknowledgement, the tronsmitter, on completion of
the current block being transmitted on the forward channel, shall send not less than
three SYN characters followed by the first block for which it is currently awaiting
o positive acknowledgement (see block i). It shall follow this block with

block i + 1, i + 2, irrespective of whether these blocks have been transmitted pre-
viously. During o retransmission, the transmitter shall ignore any acknowledgement
on the backward supervisory channel which does not relote to the first block of the
retransmission (see block i). If o positive acknowledgement for the first block of
the retransmission is not received within four seconds from the start of the re-
transmission, the retransmission procedure shall be gone through o second time. After
three consecutive unsuccessful retransmissions, the operator shall be informed and
carrier frequency maintained on the line. To re-establish dota traonsmission a stort
of dota tronsmission procedure shall be initiated. Transmission shall be resumed
from the beginning of the incomplete message. '

4,9.2 No_response on_the backward error-control channel.

If ot ony time during transmission of data (excepting the re-transmission
procedures referred to in paragraph 4.9.1 ond start of data transmission procedures
referred to in paragraph 4.5 and terminotion of data procedures referred to in para-
graph 4.7) the tronsmitter receives neither positive nor negative acknowledgement on
the backward supervisory channel over a period of four seconds, the operator shall
be informed.

13 .
4.10 At all times when the circuit is in the data mode and no characters are being
tronsmitted, the MODEM carrier frequency will be maintained on the circuit.
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5. HARDWARE SYSTEM

5.1 The hardware system and the ossocioted error-control procedures, encoding
(decoding) methods, the structure of the data transmission block and the phasing
processes for initial and repeat transmissions shall conform to CCITT Recommenda-
tion V.41,

5.2 The dato transmission block shall contain 260 bits: 240 information bits,

4 service bits and 16 error-detection (or check) bits. For checking the transmission
of daota, the "end of data transmission™ block is used, consisting of 240 bits of

"SYN" characters, 4 service bits aond 16 check bits. Service combinations of 4 bits
shall conform to CCITT Recommendation V.41, As an additional service combination

not specified in Recommendation V.41, the combination "1000" - "end of transmission" -
shall be used.

5.3 "SYN" blocks shall contain 80 bits and consist of a synchronizing sequence
prefix, a synchronizing filler of 60 bits and a synchronizing pattern conforming to
Recommendation V.41.

5.4 The input and output of information in the error-control equipment (UZO)

is made by means of a parallel 8-unit code in International Telegraph Alphabet No. 5
(with the parity indicator as an additional element). If the information signal is’
not received at the receiving terminals of the error-control equipment (if there is
no "ready for receiving" signal), a "SYN" choracter is written on the output register
in International Telegraph Alphabet No. 5, together with the parity indicator -

the combination 01101001. This combination is decoded at the receiving station and
is not sent to the data terminal equipment. For example, after the input of all
information prepared on the perforated tape into the error-control equipment, the
operator may stop sending. Since the interruption of transmission may occur at any
moment, the above-mentioned "SYN" character is used to fill up the block to 240 bits.

5.5 In order to ensure that the transmission of data is not ended until all the
information received by the error-control equipment of the transmitting station has
been transmitted to the receiving station, the "end of data transmission" block is
used, being transmitted after the last data block. The receiving station stops working
once it has received the "end of data transmission" block with the "end of trans-
mission” prefix and once it has acknowledged its receipt on the backward error-control
channel.

5.6 If the data traonsmission channel is interrupted for a period of about
10 seconds, the data transmission mode can be switched off.

5.7 When the same information is repeated four times over, the equipment
switches over to the repeat phasing mode.
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6. COMPATIBILITY PROCEDURES

A "pivot" centre is a computerized centre located between o centre with
which it must work on a software control basis and a centre with which it must
work on a hardware control basis.

6.1.2 A "pivot" centre shall extract the messages reaching it from the software
centre, and compose blocks for transmission to the hardware centre in accordance
with the agreed WMO procedures. Conversely, it shall extract the messages it
receives from the hardware centre and compose blocks for transmission to the
software centre on the basis of the procedures stated in paragraph 4 above.

7. OPERATOR ACTION

The procedures to be followed by the operafor when informed of an anomalous
situation shall be the subject of bi- or multilateral agreement between adjacent RTHs.
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Annex to Recommendation 36 (CSM-V)

TRANSMISSION AND RELAY OF PICTORIAL INFORMATION OVER CIRCUITS OPERATED
ON A SHARED DATA/FACSIMILE (ANALOGUE) TRANSMISSION BASIS

A - SOFTWARE PROCEDURES

1. Telecommunication centres operating with other centres on a shared dato/fac-
simile (onologue) basis 'should be engineered as described below in order to accomplish
adequately: '

(a) Store and forward operctions in facsimile (anaologue) relay tronsmissions;
(b) Identification and switching for:

(i) Data to facsimile (analogue) operations;
(ii) Facsimile (analogue) to data operations.

2, STORE AND FORWARD OF FACSIMILE TRANSMISSIONS

2,1 Facsimile transmissions made in onalogue form, ond which have to be relayed
“involving a store and forword system, should normally employ high-quality magnetic
tope recorders for the purpose. It is essential that the picture quality is main-
tained throughout the storage and retransmission process; the maintenance of syn-
chronism as specified in WMO Publication No. 9.TP.4, Volume C, Chapter I, Part V,
paragraph 3.8 must be ensured.

2,2 The store and forward process at a relay centre should be accomplished with
a minimum loss of time; if practicable, retransmission shouvld commence before o full
frame has been received. All elements of the stort and stop signals shall be re-
tained throughout the relay process.

2,3  Centres not equipped for such simultaneous reception and relay should pro-
vide adequate magnetic tape storage to accommodate the facsimile (analogue) relay
transmissions. The storage should be at least sufficient for one complete frame.

2.4 The use of chart recorders as receiving and transmitting facilities in store
and forward mode operation using paper as the recording and storage medium, should
be employed only as emergency back-up facilities.



ANNEX XXVIII 323

3. IDENTIFICATION AND SWITCHING ARRANGEMENTS AND PROCEDURES ASSOCIATED WITH SOFT-
WARE ERROR-CONTROL SYSTEMS
3.1 Where it is necessary to operate a circuit between two telecommunication

centres on a shared data/facsimile (analogue) transmission basis and where the data
transmissions are automated and subject to error control (software system), the

following procedures for jidentification and éwitching of documents to be transmitted
shall be followed.

3.2 A "data to facsimile switching message" is required from the transmitter in
order to alert the receiver that a change from dato transmission to facsimile
(analogue) transmission is proposed. The format of the message shall be:

D S
L 0 CClL S
EHRRTF ™M »p CFFFF
c CcCL S S F
R R ccce p DD P YYGG S
where C - classification, indicating thot focsimile transmission follows

FFFF - chart identifier

DD - duration of facsimile transmission in minutes.
Note: For details see table "Specifications of CFFFF",

3.3 To conform with the error-control (software) procedures, the "data to fac-

simile switching block" shall be the "data to facsimile switching message" preceded
S E B

by T n and terminated by T C

X B C
Example:
S D S F E B
T n L O S T C
E H B C
€ommmmea 34 characters —eemececee-a >
3.4 Data to facsimile switching procedure

Note: The following procedures are applicable for both human facsimile operators
) or when automatic equipment is used. For convenience reference is only made
to "the facsimile operator" to cover both cases.

3.4.1 To initiote a facsimile transmission, the facsimile operator at the trans-
mitting centre is required to send an appropricte request signal to the Automatic
Data Switching Equipment (ADSE).

Note: Together with this request, the "data to faocsimile switching messoge" could
also be automatically passed to the ADSE.



324 ANNEX XXVIII

3.4.2 If on receipt of the request for facsimile transmission, a data transmission
is in progress, the ADSE shall hold the request until the conditions for "termination
of data procedures" are satisfied. In this caose the "data to facsimile switching
message"” shall be substituted for the "termination of data transmission block".

Note: Dota transmission have priority over facsimile transmissions and facsimile
transmissions shall not be attempted during a dota transmission,

3.4,3° The "data to focsimile switching block" shall be transmitted immediately
following the last "data transmission block" and error~control procedures for
positive acknowledgement and continuity of communication shall be as for the
"termination of data block".

3.4,4 If on receipt of the request for focsimile tronsmission, data traensmission is
not occurring, the ADSE shall initiote a "stort of data transmission" procedure
followed by transmission of the "data to facsimile switching block". Error-control
procedures for positive acknowledgement of the "data to facsimile switching block"

and for continuity of line communication shall be as for the "termination of dota
block".

3.4.5 When the receiver has positively acknowledged the "data to facsimile switch-
ing block" and it is evident that the transmitter has successfully received the
positive acknowledgement (4 sec), the receiver ADSE shall send an appropriate signal
to the facsimile operator at the receiving centre indicating that o facsimile trans-
mission has been offered.

Note: The "data to facsimile switching message" could with advantage be printed
out for the facsimile operator.

3.4,6 When the facsimile operator at the receiving centre is ready to receive the
facsimile transmission, he shall inform (by appropriate signal) the ADSE at the
receiving centre which shall then switch the line to the facsimile receive system.
At the some time the receiver shall commence continuous transmission of the
character DC1 on the backward supervisory channel.

Note: Transmission of DCl characters should continue long enough to ensure proper
recognition by the recipient.

3.4.7 The transmitter, on recognition of three consecutive DCl characters on the
backward supervisory channel, shall switch the line to the facsimile transmit system
and inform by appropriate signal the facsimile operator at the transmitting centre
that the line is aveilable for facsimile transmission. The facsimile operator shall
then start the facsimile transmission.

3.4.8 If the receiving centre does not wish to receive the facsimile tronsmission
it shall commence continuous transmission of the signal DC2 on the backward super-
visory channel. The transmitter on recognition of three consecutive DC2 characters
shall initiate the "start of transmission procedures'.
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3.4,9 If the transmitting centre, after receipt of the acknowledgement of the "data
to facsimile switching message" does not receive within 60 seconds of the time of
receipt of that acknowledgement, DCl signals indicating acceptance or DC2 signols
indicating refusal of the offered facsimile transmission, it shall initiate the "start
of data transmission procedures".

Note: The receiving centre should implement a time-out which must be shorter than
60 seconds (for example 55 seconds), so that in the event of the facsimile
operator at a centre utilizing manual operation has not indicated within the
time limit ability to receive a transmission, the ADSE may automatically

- begin transmission of DC2 signals.

3.5 Facsimile to data switching procedures

3.5.1 On completion of a facsimile transmission (including all the stop signals) or
when the receiver wishes to terminate the facsimile transmission for any reason, the
line shall be switched to the dato transmission system. The receiver shall inform
the transmitter that the receiving end has been switched by transmitting DC2
characters continuously on the backward supervisory channel.

Notes : 1. If the traonsmitter wishes to terminate prematurely a facsimile trans-
mission the transmitter should send the proper stop signals and normal
facsimile to data switching procedures should then follow;

2, Tronsmission of DC2 characters should continue long enough to ensure
proper recognition by the recipient.

3.5.2 On recognition of three consecutive DC2 characters, the transmitter sholl
initiate "start of data transmission” procedures.

3.5.3 After the end of a facsimile frame the line is switched back to duota regard-
less of other facsimile frames waiting in the queue. Before the next following fac-
simile frame can be started, dato transmission shall take place. The content of

data tronsmission could be the transmission of scheduled dota and the announcement

of the following facsimile frame or an announcement only. If there is no transmission
to follow, this dota transmission shall be terminated by the "termination of data
transmission block”.
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B - HARDWARE PROCEDURES

1. General
1.1 To ensure the effective utilization of telephone-type channels

(300-3400 Hz), one should consider the application of modems with time sharing of
both directions of a 4-wire channel comprising the following three sub-channels:

(a) : The basic channel for the transmission of data or facsimile, transmitting
on the 700-2700 Hz band;

(b) The backward error-control channel, transmitting on the 390-450 Hz band;
ond ,
(c) A supplementary low-speea (telegraph) channel for the transmission of

data on the 3000-3400 Hz band.

1.2 " For such a system of time sharing of a 4-wire telephone-type channel, two
working modes could be applied in either direction:

(i) Mode 1 - data transmission on the "basic channel" (a) at a rate of
1200 baud, : using a 75~baud "backward error-control channel" (b)
and data transmission at a rate of 50-100 baud on the supplementary
telegraphic channel (c).

(ii) Mode 2 - facsimile transmission up to 120 rpm on the "basic
channel” (a) and data transmission at a rate of 50~100 baud on
the supplementary telegraphic channel (c).

1.3 In addition, a mode 3 could be employed : facsimile transmission or
telephone communications using the entire 300-3400 Hz band in both directions.

2. DATA TO FACSIMILE SWITCHING MESSAGE INCLUDING DOCUMENT IDENTIFICATION

2.1 Prior to switching from data to facsimile, the message "switching from
data to facsimile" shall be sent. The format of the message shall be as follows:

s
0 c c L s
H R R F nnn p CFFFF

D E
¢ ¢ L cccc > b 3 vwes L0
R R F . P P Pl

Where in the group CFFFF, C indicotes facsimile transmission to follow and FFFF gives
identification of the pictorial information.

Note: For details see table "Specifications of CFFFF".
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2.2 After the messoge "switching from data to facsimile" has been received,
the swsitching procedures shall be carried out. '

3. IDENTIFICATION AND MODE SWITCHING PROCEDURE

3.1 The diograom shows the basic equipment of the telecommunication centre,
the circuits of the communication channel and its branches (thick lines) and also
the mode switching control circuits.

3.2 The error-control equipment (ECE) and the data-processing equipment (DPE)
should conform to the standardized interface between an ECE and a DPE in accordance
with CCITT Recommendations V.24 and V.41. :

3.3 Switching from Mode 1 (data transmission) to Mode 2 (facsimile)
3.3.1 For switching the outgoing channel from Mode 1 to Mode 2, the operator of

the transmitting stotion sends the "switching signal" to the AMSE (automatic mode
switching equipment). On receiving this signal, the AMSE waits for the end of trans-
'mission of the message (the sending of the character STX) and, after the end of
message character (STX) has been transmitted in the channel, it sends the switching
signal to the ECE. The ECE transmits the data blocks received from the DPE and then
sends the "end of data tronsmission block" ("EDTB") over the basic data transmission
channel to the ECE of the receiving station. On receiving acknowledgement of the
"EDTB" over the backward error-control channel, the ECE of the transmitting station
sends the "readiness for switching" signal to the AMSE. The AMSE then $ends the
switching signal to the ECE and thence to the modem. On receiving this signal,
‘Switch 2 in the modem connects the channel (in the given direction) to the facsimile
transmitter. When the modulator in the modem is disconnected from the communication
channel, a “Mode 2 ready" signal is sent to the ECE and is thence passed on to the DPE.
On receiving this signal, the AMSE gives the operator the "Mode 2 indication signal"
and the operator can begin facsimile transmission. '

3.3.2 The receiving station is switched in automatically. On receiving the
"EDTB", the ECE of the receiving station sends an acknowledgement to the transmitting
station over the backward error-control channel and sends the switching signal from
the DPE to the ECE. The ECE passes this signal on to the modem in which Switch 3
switches the communication channel from the demodulator to the facsimile receiver.
Thereupon, o "readiness for switching" signal is sent to the ECE which passes it on
to the DPE, and the AMSE gives the operator of the receiving station the "Mode 2
‘indication signal". -

-3.3.3 . By means of Switches 5 and 4, the operators of both'statidns can connect
the appropriate microphone and telephone for service conversations to the communication
channel.

3.3.4 A special service message may be used for organizing facsimile trans-
missions between a number of centres with automatic switching from data transmission
to facsimile transmission. Such a message should have o standard format, accepted
in the WMO, and should end with the characters DLE and EOT which, according to the
ISO recommendation, indicate the end of data transmission and the breaking of the
connexion.
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3.3.5 When such a service message is transmitted, the AMSE disconnects the ECE
transmitter from the communication channel in the manner described above. On receiv-
ing service messages indicating a switch from Mode 1 to Mode 2, the AMSE of the
receiving station waits for the switching signals from the transmitting station, in
accordance with the procedure set forth above. In this way, after receipt of the

" mode-switching service message, a signal is transmitted to each of the telecommunica-
tion centres indicating the switching to Mode 2 of one incoming channel and one or
more outgoing channels.

3.4 Switching from Mode 2 to Mode 1

3.4.1 The switching to Mode 1 of all the directions of a duplex communication
channel is also carried out on signals from the transmitting ends of opposite stations.
The operator of the transmitting station sends the "switch to Mode 1" signal to the
AMSE. The AMSE sends the signal to ECE, which passes it on to the modem. The modem
disconnects the channel from the facsimile transmitter, connects the 1200-boud data
transmitting modulator to the channel, signalling the fact to the ECE and thence to
the DPE, and sends over the channel the tonal calling signal (2900 Hz). When the
tonal calling signal is received at the receiving station, the modem switches the
channel to the 1200-baud data transmitting demodulator, signalling the fact to the
ECE and thence to the DPE. After this, there follows the procedure for establishing
communication for the transmission of data in accordance with CCITT Recommendations
V.24 and V.41.

3.5 Switching from Mode 1 to Mode 3

3.5.1 Switching to Mode 3 may be carried out by either station or by both
stations simultaneously if the communication channel is damaged. The operator sends
the "switch to Mode 3" signal to the AMSE, which passes it on to the ECE and to

modem. The modem stops the transmission of the carrier frequency in the communication
channel, and the receiving station, on detecting the outage of the carrier frequency,
goes over to Mode 3. ’

3.6 §witshing from Mode g Eo_Mgdg 1
3.6.1 Switching from Mode 3 to Mode 1 is also carried out by sending a tonal
calling signal, as described in paragraph 3.4 above.

4, The channel shall be switched back to data transmission after facsimile
transmission. Data transmission should start before the possible next facsimile
chart transmission. Date transmission may consist of data included into the schedule
as well as of messages.for the next chart or of only one message. When no facsimile
charts or dota are transmitted, blocks consisting of "SYN" characters (260 bits
blocks) shall be transmitted on the circuit.
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C - COMPATIBILITY PROCEDURES

1. A "pivot" centre, located between a centre with which it must work on a
software dota/facsimile (analogue) switching basis and a centre with which it must
work on a hardware daoto/facsimile (anologue) switching busis, shall in offering

a facsimile (analogue) transmission to either centre use the appropriate data/
facsimile switching procedures.
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TABLE

SPECIFICATIONS OF CFFFF

C = clossification indicating that an analogue facsimile transmission follows
(C=9 - see specifications CLLLL) _

_ FFFF = chart identifier, in two parts:
F1F2 identifying the origindting centre (see below);
FaF giving the setig} number in the series of charts distributed by the
centre identified by F,F,. '
F1F2 : Centre identifiers — 31.6; y
00 : free
01-09 : WMCs . s 01)
02) Melbourne
03) '
04)
05) Moscow
"06)
07)
08) Washington
. 09)
10-19 : RMCs in Region I : 10) Cairo
11) _
12)
13) Dakar
14)

15). Nairobi

16) .
17) Pretoria

-igg Tunis/Casablanca
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20-29 : RMCs in Region II : g?g Khabarovsk

'ggg New Delhi
ggg Novosibirsk
ggg Tashkent
B

30-31 : RMC in Region III : 30)
: 31)

Buenos Aires.
32-36 : reserved for other centres in Regions I and II

37-39 : reserved for other centres in Region III

40-43 : RMCs in Region IV :  40)

41) Miami
42)
43) Montreal

44-49 : reserved for other centres in Region IV

50-55 : RMCs in Region V : 50)

51) Darwin

ggg Melbourne -
54) Wellington
55) 9

56-59 : reserved for other centres in Region V

60-69 : RMCs in Region VI : 60)

.

61) Bracknell
62) '

63) Moscow
64)  Offenbach

65)
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60-69 : RMCs in Region VI s 66)

67) Rome
68)
69) \Stockholm

70 : NMC Helsinki
71-76 : reserved for other centres in Region VI

77-93 : AFCs : 77 Brasilia
78 Buenos Aires
79  Anchorage

80 . Canada
81 Miami

82 . Cairo

83 , New York

84 San Francisco

85 . Melbourne/Darwin

86 Washington (Suitland)
87 Honolulu .

88 Frankfurt/Main

89 London
90 Paris

91 Rome

92 New Delhi

93 Tokyo
04-98 : reserved for other AFCs

99 : free
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Aggendix

NOTES IN AMPLIFICATION OF THE SWITCHING OF THE WORKING MODES
OF THE COMMUNICATION CHANNELS (HARDWARE SYSTEM)

Yo © Switching. from Mode 1. to Mode 2

1.1 - -The AMSE puts "mode 2" into operation on the NG,
1.2 The BPE wéits for the output signal in the ECE combination "ETX" anil switches
circuit 105 into the position "OFP",

1.3 The ECE stops the transmission of dataand puts the "end of data transmission
black" into the communication channel.

1.4 The ECE receives, via the feedtack channel, confirmation of the “eni of data
trancmisgion block" and cwitches over the circuit "me" (end of t*an°m1ss1on) :in the
DPE to the position "ON",

1.5 The DPE switches circuit 1081 to the ECE transmitter, position "OFF",

1.6 The BCE switches circuit 1081 to the modem to the position "OFF",

1.7 The modem switches circuit 107 to the ECE to the position "OFm", cuts the

modulator of the main channel, connects it to the. connecting telegraphic line and,
with the help of switch "PK-2", prepares the connexion of the conhecting line from the
facsimile transmitter or from the microphone,

1,9 The ECE transfers circuit 107 to the DPE to the position "O¥R",

1.9 The DPE switches indication circuit "mode 2" (transmission) in the AMSE,

1.10 An indizating light at the AMSE shows "mode 2" (transmission),

1.11 An operator of the  AM3Z connects, with sw1tch "PK-5", the main channel with the
facsimile transmitter or the microphone.

“1l.12 The ECE receives the "eni of data transmission block", transmits confirmation of

the bdlosk via the feedbask zhannel and transfers circuit "KP-2" (end of transmission) on
o the DHJ, into pos1+ion "or",

1.13 The DPE connects eircuit 108% with the ECE receiver to the position "OFF",
{.14' The ECE switohes circuit 108% to the modem, position "OFF",

1.1% The modem switches circuit 10'[1 to the ECE, position "OFF", cutc the modulator
of the feelback channel ani, with switch "PK- 1", prepares the connexion of the connect-
ing line with the receiv1n5 facsimile equipment or telephons

1,1€ Tha ECE switches circuit 1071 to the DPE, position "OFP",

1,17 The PPE switches the indication circuit "mode 2" (reception) to the AM“E,
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1.18 . The AMSE gives the "mode 2 indication signal" (reception).

1.19 The operator at thce AMSE comnecte, with switch "PK-4", the main channel to the
receiving facsimile equipment or telephone.

2. Switching from Mode 2 to Mode 1

At the transmitiing site

2.1 The AMSE puts "mode 1" into operation on the DPE,

2.2 The DPE switches oircuit 1081 to the ECE transmitter, position "“ON",
2.3 The ECE switches circuit 1081 in the modem to the position "ON",
2.4 The modem connecte the modulator of the main channel, awitches oircuit 107 into

the ECE, position "ON", and transmits the tonal calling signal during 2-3 seconds on the
. oommunication channel,"

2.5‘ ' Tﬁé ECE'switches.ciréuit 107 to the DPE, position "Oﬁ";

2.6 The DPE switches circuit 105 to the ECE, position "ONV,

2.7 The ECE switches circuit 105 into the modem, position "ON",

2,8 The ﬁodem ewitches on the modulator of the main chanﬁel.

2.9 . After a-temporary delay, the signal of the carrier comes from the fee&back
channel.

2,10 The modem switohes circuit 122 to the ECE, position "MON'",

2.11 The ECE puts circuit 122 into operation on the DPE and segins the synchronization
prozess, : : .

2,12 After confirmation from the feedback channel, the ECE awitches cireuit 106 ¢
the DPE, position "ON", ’

2,13 The DPE ewitohes indication circuit ™mode 1" (transmiseion) to the AMSE,

2.14 The signal light of the AMCE shows ‘''mode 1% (tfsnsmission).

ét_the_rgogixigé_sltg

2.15 The modem receives the tonal calling signal ani switohes cirouit 125 to the ECE,
position "ON',

2,16 The ECE switches circuit 125 in the DPE to the position "ON",

2.17 The DPE switches circuit IOBi‘in the ECE to the position "ON",

2,18 The ECE switches circuit 1081 in the modem to the position "QN".

2.19 -The modem connects the modulator of the feedback channel to the line and switches
circuit 1071 in the ECE to the position "ON".

2.20 The ECE switches circuit 1071 in the DPE to the ﬁosition "ONY,

2.21. The modem receives the ca}rier of the direct channel, switoh;s circuit 109 in

“the ECE to the position "ON“,and puts the modulator of the feedback channel into
operation. . :
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2,82 The ECE switches circuit 109 in the DPE to the position "NN",
2.2 The DPE switches indication cirocuit "mode 1" (reception) to the AMSE,

$24 The signal light at the AMSE chows "mode 1" (reception).

3. Owitching from Mode 1 to Mode 3

3.1 Tﬁe AMSE switches circuit "mode 3" in the DPE,

' 3.2 fhe DPE switches circuits 105 and 1081 in the ECE to the position "OFF" and
connecis circuit "mode 3" with the modem.
333 The ECE switches circuits 105 and 1081 into the position "ON",
3.4 The modem cuts the modulators of the main, backward and supplemenfary channels,
the switch "PK-1" disconnects the communication channel from filters.
3.5 The modem conv;rts circuite 107 and 107l in the ECE to the position "OFF",
.5 Tre ECE converts circuits 107 and 1071 in the DPE to the position "OFF",
3.7 The DPE puts indication circuit "mode 3" into the AMSE,
3,8 The signal light at the AMSE shows '"mode 1",
3.6 An operator at the AMSE connects the communication channel with telephone or

facsimile equipment with the help of switches "PK-4" and "PK=5",

2.19 The modem records the outages of the carriers from the main, backward ani sup-
plementary channels, switches circuits 109 ani 122 into the ECE, position "OFF", and
switckes on the circuit "failure of the communication channel” in the DPE,

3,11 The E2Z switches off circuits 109 and 122 in the DFE,

3.12€ Tre DPE switches off circuits 105 and 108{ in the ECE and switches on circuit
"moie 31" in the modem.

3,12 Tre modem cuts off the modulators of the main, backward and supplementary
channels, ‘switch "PK-1" disconnects the communication channel from the filter,

circuits 107 and 1071 in the ECE are transferred into the positibn "OFP",

14 The SC® switches circuits 107 and 2071 in the DPE to the position "“QFF",
3.15 The DPE switches on indioation circuit "mode 3" in the AMUE,
3.16 The signal light at.the AMSE shows "hpde 3",

3.17 An operator at the AMUE connects with the help of switches "PK-4" and PK-5" the
communication channel with telephone or facsimile equipment.

4 Owitching from Mode 3 to Modenl

4.1 The AMSE connects the circuit "mode 1" in the DPE,

4.2 The DPE switches circuit 1081 to the ECE,
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4.3 The ECE switches on oircuit 108l in the modem. The modem connects the modulator

of the main ohannel with a line, puts circuit 107 into the ECE and tranamits during
2-3 seconds the tonal calling signal into the communication channel.

4,4 The ECE puts circuit 107 into the DFE,

4.5 The DPE puts ocircuit 105 into the ECE,

4.6 The ECE puts circuit 105 into the modem. The modem switches on the modulator of’
the main channel.

447 After a temporary delay, the signal carrier comes from the feedback channel,

4.8 The modem connects circuit 122 with the ECE,

4.9 The ECE puts oircuit 122 into the DPE and makes the egynchronization process,

4.10 After the rccepition of confirmation in the synohronizing block, the ECE puts
oirouit 106 into the DPE,

4,11 “he DFE puts indication cirouit "mode 1" (transmission) into the AMSE,

4,12  The signal 1light at the AMSE ghows "mode 1" (transmission),

At the receiving site

4.13 The modem receives tke tonal calling esignal and puts circuit 125 into the ECE,
4.14 The ECE puts oirouit 125 into the DPE,

4.15. The DPE uwitches oirouit 1c8} to the ECE,

4.18 The ECE puts oirocuit 1081 into the modenm,

4.17 The modem connects the modulator of the feedback channel with the line and
pute circuits 1071 into the DPE,

418 The ECE puts oirouit 107) into tke DFE,

4.19 The modem receives the carrier of the direct channel and puts oircuit 109 ‘into
the ECE and switches on the modulator of the "backward channel.

4.20 The ECE switches on circuit 109 to the DFE,
4.2 The DPE puts indication circuit "mode 1" (reception) intc the AMSE,

4.22  The signal light at the AMSE shows "mode 1" (reception).

337
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1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

ANNEX XXIX

Annex to Recommendation 37 (CSM-V)

- TECHNICAL CHARACTERISTICS AND SPECIFICATIONS
OF METEOROLOGICAL TRANSMISSIONS

CIRCUIT CHARACTERISTICS OF THE MAIN TRUNK CIRCUIT AND ITS BRANCHES
The configuration of the Main Trunk Circuit shall be a segmented closed loop.

World Meteorological Centres and designated Regional Telecommunication Hubs
on the Main Trunk Circuit and its branches sholl form the terminal ends of
adjoining segments.

The Main Trunk Circuit shall consist of four-wire telephone-type circuits
or where necessary HF radio channels with o nominal band-width of 3 kHz.
The circuits shall be operated on a full duplex basis.

Four-wire telephone-type circuits shall conform to CCITT Recommendation M.102.
They should be routed over land-line systems or facilities with similar
transmission characteristics.

In both directions of a full duplex four-wire telephone-type circuit a low
speed backward supervisory channel should be provided for error control.
It should be placed in the lower part of the frequency passband.

In both directions of a full duplex four-wire telephone-type circuit a
second low-speed channel should be provided, if feasible. It should be
placed in the upper part of the passband.

Where a segment of the Main Trunk Circuit or its branches is of necessity
a HF radio circuit, separate 3 kHz channels for data and facsimile trons-
missions shall be provided.- :

The HF radio circuit shall be provided by the use of radio transmitters
and receivers which operate in the ISB mode in accordance with the relevant
CCIR recommendations. ’

The radio circuit shall be provided with at least two 3 kHz channels. Where
required and technically practicable up to four 3 kHz channels may be used
on HF radio circuits in accordance with CCIR recommendotions.

The number of 3 kHz channels required in the radio circuit in order to
transmit meteorological information in accordance with the required transit
times and relevant times of transmission to meet agreed WMO requirements,
shall be decided bilaterally by the related RTHs or related RTH and WMC.
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2, CHARACTERISTICS OF TRANSMISSIONS OVER THE MAIN TRUNK CIRCUIT AND ITS BRANCHES -

2.1 The.Main Trunk Circuit shall operate in a segmented "store and forward" mode.
It shall operate continously 24 hours per day.

. 2.2 Tronsmissions over four-wire telephone-type circuits
2.2.1 When o four-wire telephone-type circuit is utilized for data transmission:
(i) A data signalling rate of 1200 bits/sec¢ or 2400 bits/sec shall be

used as agreed by the related RTHs or the related RTH and WMCs os
the case may be;

(ii) The synchronous mode shall be used on the forward data transmission
channel; '

(iii) International Alphabet No. 5 shall be used;
(iv) Error detection and correction procedures shall be used;

(v) The backward supervisory channel shall be used exclusively for error
control. The modulation rate shall be 75 baud, and the mode of
operation asynchronous;

(vi) For data transmission at a dota signolling rate of 1200 bits/sec,
for the forward data transmission channel, and having provision of
a backword channel for error control purposes, the characteristics
of the modem shall be those specified in CCITT Recommendation V.23;

(vii)  For data transmission at a date signolling raote of 2400 bits/sec
using four-wire leased point-to-point circuits conforming to
CCITT Recommendation M.102 and using a backward channel for error
control purposes, the characteristics of the modem shall be those
" specified in CCITT Recommendation V.26 Alternative A; '

(viii) . The signals of the telegraph code using combinations of the Inter-
national Alphabet No. 5 for data and message transmissions shall
include on additional unit which may indicate "parity" and the rank
of this unit and hence the chronological order of the.transmissions
in serial working shall be the eighth of the combinations thus
completed;

(ix) Where o second low speed channel is provided on a segment, the
Alphabet and modulation rate utilized shall be agreed between the
related RTHs or related RTHs and WMCs taking account of the data
signalling rate on the forward data channel. The frequency
choracteristics shall be in accordance with the relevant CCITT
recommendations.
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2.2.2

2.3

2.3.1

3.1
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The centre frequency shall be chosen from the CCITT specification
for division of a telephone-type circuit into channels and be as
agreed between the related RTHs or related RTH and WMCs.

When a four-wire telephone-type circuit is utilized for faocsimile (analogue)
transmission, the transmission characteristics shall be in accordance with

WMO standards.

Transmission over high capacity HF circuits

In a HF circuit:

(i) The telegraph channels should be provided in accordance with the
relevant CCIR recommendations;

(ii) Provision shall be made so that ot least one 3 kHz channel can be
used for facsimile (analogue) transmission whilst telegraph signals
" are carried on at least one other 3 kHz sideband;

(iii) The characteristics in respect of facsimile (analogue) transmission
~ shall be according to WMO standards;

(iv) In the case of HF radio transmissions, each telegraph channel shall
be provided with error control. In particular ARQ error control
'system conforming to CCIR Recommendation 342-1 or other systems
satisfying the requirements of the error control of the WWW Global
Telecommunication System should be used. The ARQ equipment should
be located at the WMC/RTH so as to include any related circuits
between that WMC/RTH and the actual HF transmitter or receiver sites.

ENGINEERING OF WMCs AND RTHs ON THE MAIN TRUNK CIRCUIT AND ITS BRANCHES
WMCs and RTHs on the Moin Trunk Circuit and its branches shall be cqpable
of transmitting and receiving information over the Main Trunk Circuit ond
its branches, as well aos over regional telecommunication networks. They
shall be capable of performing the following functions:

(i) * Automatic editing;

(ii) Automatic switching of messages;

(iii) Conversion of messages in International Telegraph Alphabet No. 2
to messages in International Alphabet No. 5 and vice versa;

(iv) Speed conversion as between high, medium and low transmission
speeds;

Note: The transmission speeds are as defined by the CCITT.
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(v) Recognition of addressed messages (including recognition of
priorities); :
(vi) Error control;

(vii) Relay facilities (for example facilities for store and forward or
through-switch of facsimile (analogue) transmission);

(viii) Checking and correction in order to maintain standard transmission
procedures;

Notes:

(1) It is the responsibility of NMCs (originating centres) to
supply the RTHs with messages conforming to the WMO standardized
transmission procedures and message format.

(2) Checking and correction at RTHs in order to maintoin standard-
ized telecommunication procedures and format should be
performed bearing in mind the need to keep internal handling
times to a minimum.

(ix) Maintain continuity of service (this includes provision for"
re-routeing of traffic in emergency); .

(x) Facsimile (analogue) transmitting and receiving equipment in
accordance with WMO standards.

REGIONAL NETWORKS

Regional networks should be developed by Regional Associations so that they
are compatible with the system characteristics (engineering, circuit,
transmission) of the Moin Trunk Circuit and its branches. Compatibility

is essential particularly to ensure efficient flow of traffic over the GTS.

NATIONAL NETWORKS

Notional networks should be developed so that they are compatible with the
system characteristics (engineering, circuit, transmission) of the Main
Trunk Circuit and its branches and regional telecommunication networks.
Compatibility is essential particularly to ensure efficient flow of traffic
over the GTS.
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ANNEX XXX
_Annex to Recommendation 38 (CSM-V)

REPORTS OF RECEPTION CONDITIONS OF METEOROLOGICAL RADIO TRANSMISSIONS

Code form:

RECEP QL L.ty LLLb, YYG,G, g G,Gogm, m ccc(n)(n) SINPO .eee.
YYG,6, 9 G G gm m ccc(n)(n) SINPO .....

Meaning of symbolic words and letters:

RECEP -~ code form for reports of reception conditions of radio transmissions
Q - quadrant of the globe (WMO Publication No. 9.TP.4, Volume B,

c

page I-A-4-49)

LoLaLo - latitude in tenths of a degree of the radio receiving station
LLLL . . . - .

000 o0~ longitude in tenths of o degree of the radio receiving station
YY -~ day of the month (GMT)
GlGlg - time of observation in hours and tens of minutes (GMT) of the beginning

of the period covered by the report

G,G,9 - time of observation in hours and tens of minutes (GMT) of the ending of
272 .
the period covered by the report

m, m ~ band in megahertz of the frequency to which the report refers,

e.g., = 07 7 MHz or more, but under 8 MHz

15 MHz or more,‘but under 16 MHz

resp. : 15

ccc(n)(n)- international call sign of the intercepted frequency (mostly three letters
or three letters followed by one or two figures)

SINPO - code indicator to be used and followed by five-figure group referring
to the SINPO-Code as defined by Recommendation No. 251-CCIR, published
in Appendix 14 of ITU-Radio Regulations, Geneva, 1968.
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Annex to Recommendation 41 (CSM-V)
CHANGES TO BE MADE IN VOLUME I OF THE INTERNATIONAL CLOUD ATLAS

Page 3

1. Definition of a cloud

Following the group's recommendation that clouds be regarded as hydrometeors,
a change has to be made in the definition of a cloud because the existing definition
does not show this new relationship which has become fundamental. In other words, it
it not possible to introduce clouds into the hydrometeor category without this showing
cne way or another in the definition.

The group therefore recommends the following definition:

"A cloud is a hydrometeor in suspension in the free air and usually not
touching the ground.

A cloud is composed of minute particles af water or ice or of both. It may
also include: larger particles of water or ice; non-oqueous liquid or solid particles,
such as those present in fumes, smoke or dust,"

The difficulty is that the term hydrometeor would then appear in the text of
the Atlas before the definition, which is given on page 6l. Since modification of
the form of presentation of the Atlas - which will be necessary sooner or later - is
not part of the group's terms of reference, the group recommends the insertion of a
footnote on page 3 containing a page reference to the definitions of meteor and

hydrometeor.

Page 61

1, Definition of a meteor

Following the group's recommendation that clouds be regarded as hydrometeors,
the words “other than a cloud" should be deleted from the first line of the defini-

tion.
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2.(1)Hydrometeors

To take into account the definitions and descriptions of hydrometeors recom-
mended by the group for Chapter II, the text in parentheses in the fourth and fifth
lines should be replaced by "(rain, drizzle, snow, snow grains, snow pellets, diamond
dust, heil, small hail and ice pellets)".

Page 62

To take into account the definitions and descriptions recommended by the
group for Chapter II, the table should be replaced by the following:

\\\\\gsﬂf::i\\\\ As Ns Sc St CO Cb CT:ud
Hydrometeors N

Rain + + + + +

drizzle +

»;ﬁow + + + + + +

Snow pellets + + +

Diamond dust +
rail +

Small hail +

Ice pellets + +

Snow grains +

Following the group's recomendation that clouds be regarded as hydrometeors,
the paragraph immediately following the table should be replaced by:

"The hydrometeors consisting of ensembles of particles suspended in the air
are clouds, fog and mist".

Delete notes 1 and 2,
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Pags. 63

To take into account the definitions and descriptions of hydrometecors
recoummended by the group for Chapter II, the part of the table concerning hydro-
meteors should be rweplaced by the following :

345

Group

Designation of meteox

Symbol

Designation of meteox.

Symboi

ke ~ s arw

-

Rzain

Drifting and blouing
snow

- ———- — — ———— —— - —— ———

Supercooled rain

Drifting snow

_{..

- o e}

Drizzle Blowing suow
Supercooled drizzle Spreay
Snow Devw

IYDROMETEORS

Snow pellecss

Dew proper

Dizmond dust

Ldvection devw
(French : 2uée)

Bail

Small hail

—— e e A v - ——

Hoar frosit

B RAR

Ice pellets

Hoar frogt proper

Snow grains

Advéction hoar frost
(Prench: Iuée blanche)

e e e e e - . — - — -

U<t [ IV

_—— -

Fog — aond 7 [Rime
——
"Pogh = Soft rime
g — | zara rine
Ice fog = “;;;ar ice |
Glaze

lepesit of fog
dropleis

1o a 1<
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Pages 66 to 70

Definitions and descriptions of meteors

1. Hydrometeors

The group considered that the introduction of the concept of variety among
hydrometeors would be desirable.

One member of the group suggested that it might even go further and add the
concept of mode which relates, not to the morphology of the hydrometeor, but to the
manner in vhich it is produced. Every combination of mode and variety must be
possible, for maximum precision in the description of the hydrometeor.

'Although this approach could be regarded as within the group's terms of
reference, strictly speaking, the group did not take up the suggestion because the
problem affects not only hydrometeors but also the other groups of meteors.

There is no doubt that this aspect of the question will have to be taken in~
to account in the next revision of the Atlas: the group could not do otherwise than
introduce - without stressing the meaning of the term - the concept of sort of
hydrometeor which denotes a classification marked by some difference of aspect, size
or quality.

The group recommends the following definitions and descriptions of hydro-
meteors:

RAIN ( © ) PLUIE

Precipitation of drops of water which falls from a cloud

The dicmeter ond concentration of raindrops vary considerably according to
the intensity of the precipitation and especially according to its nature (con-
tinvous rain, rain shower, storm rain, etc.)

Clouds may sometimes include an abnormally large number of fine particles,
for exaiaple of dust or sand, lifted from the ground during a storm. These
particles may be carried to the ground with the roindrops (mud rain), often after
having been carried over great distances.
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SUPERCOOLED RAIN  (-o~) PLUIE SURFONDUE

Rein with temperature of droos below 0°C

On impact with the ground, with objects on the ground surface and with
aircraft in flight, drops of supercooled rain form a mixture of waoter and ice having

a temperature of 0°C.

DRIZZLE ( ° ) BRUINE

Fecirly uniform precipitation in very fine drops of water very close to one another,
which falls from a cloud

Drizzle is a sort of recin in which the diameter of the drops is usually
less then 0.5 mm. The drops appear olmost to float, thus moking visible even
slight movements of the air.

Drizzle falls from a continuous and fairly dense layer of cloud, vsually
low, sometimes touching the ground (fog), and only from a layer of stratus.

The amount of precipitation in the form of drizzle is sometimes consider-
able (up to 1 mm per hour), especially along coasts and in mountainous areas.

Note : The drops falling on the edge of a rain zone, or during a light rainfall,
may be as small as drizzle drops, owing to partial evaporation; raindrops
are then distinguished from drizzle drops in that they are more scattered.
When the cloud from which the precipitation comes can be identified, there
can be no mistake as drizzle caon fall only from stratus.

SUPERCOOLED DRIZZLE ( G?‘}) BRUINE SURFONDUE

Drizzle with temperqture of drops below 0°C

On impact with the ground, with objects on the ground surface and with
aircraft in flight, drops of supercooled drizzle form a mixture of water and ice
having a temperature of 0°C,

SNOW  ( >k ) NEIGE

Precipitation of ice crystols, singly or agglomeroted, which falls from a cloud

The form, size and concentration of snow crystals differ considerably
according to the temperature at which they form and the conditions in which they
develop. A fall of snow usually includes various types of snow crystals and

almost all types of crystal may be observed during a single fall of snow.

Small droplets of frozen water are often attached to snow crystals. When
there are few of these droplets the erystalline structure is still very visible,
when there are many, the structure is scarcely visible any more.
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At temperatures higher than about -5°C, the crystals are generally
agglomerated into snowflakes.

SNOW PELLETS ( 7§ )  NEIGE ROULEE

Precinitation of white ond opaque ice particles, which falls from a cloud. These
particles cre generally conical or rounded. Their diaometer may attain 5 millimetres

These grains are brittle and easily crushed;. when they fall on hard ground
they bounce and often break up.

Precipitation of snow pellets in showers together with snowflakes, normally
occur when temperatures near the surface are near 0°C.

Snow pellets are composed of a central nucleus covered with frozen cloud
droplets. Owing to the interstices between the nucleus and the frozen droplets,
the density of snow pellets is generally low, being less than 0.8 g cm=3.

Snow pellets form when a particle of ice, usually a crystal, collects
cloud droglets which rapidly freeze. Crystals have been observed which are not
completely surrounded by droplets, being in the intermediate stage between the
snow crystcl and snow pellet.

DIAMOND DUST ( <> ) POUDRIN DE GLACE

Precipitation which falls from a clear sky in very small ice crystals, often so
tiny that they cppear to be suspended in the gir

Diamond dust can be observed in polar regions and continental interiors
especially in clear, calm and cold weather.

It forms at temperotures less than -10°C in a rapidly cooling airmass; it
is usually composed of well-developed crystals, plates especially, the diameter of
which may be anywhere between about 30 and 200 microns, the commonest being about
100 microns.

These cxystzls, which are visidble mainly when they sparkle in the sun-
light, give rise to generally well-marked halo phenomena.

In dismond dust, visibility is very variable; the lower limit is over
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HAIL ( 4 ) GRELE

Precioitation of transparent, or partly or completeély opaque particles of ice
(heilstones), usually spheroidal, conical or irregular in form and of diameter
very generally between 5 cnd 50 millimetres, which fall either seporately or
agglomarated into irregular lumps.

Tzlls of neil always occur in the form of showers; they are generally
observed during heavy thundersiorms,

Heilstones usually form around a nucleus vwhich is not necessarily at-
their geometric centre. These nuclei, which may be anywhere between a few milli=-
netres and one centimetre in diameter, are speroidal or conical in form; they
are composed of transparent or opague ice, the latter being the commoner.

It is difficult %o classify hailstone structures owing to the large
nunber of varieties which may occur, even among hailstones of the same form and
dimensions collected during a single fall., Certain sitruciures are however more
comnor theil others, for instance that of a nucleus surrounded by aliernating
layers of opague and transparent ice, This "onion~skin" formation is not
coserved in all hailstones; some consist of transparent oxr opaque ice only.
Thsre are not usually more than five layers except in very large hailstones

ERAS KA

1ich have Dbeea lmown to have twenty or more,

Hailstones may be partly composed of spongy ice, which is a mixture of
ice, water and sir consisting of a framework of ice in which water and air
bubbles are trapped; they sometimes contzin large cavities filled with air,

Failstones are mainly of a density between 0.35 g cem3 and 0.92 g cm‘5;
but mey be of lower density than 0,85 g en~3 if they have large cavities.

Mhe hailstone forms when a nucleus collects cloud droplets or drops of
rain, There is no general agreement on the neture of this mucleus; the tenden-~
¢y is however to admit that it is usually a particle of small hail which has
formed round snow pellet.

sMaLh HAIL (A ) GRESIL

Prec1ﬁltatlon of translucent ice PmIilClG“, valcn fulls from g cloud, These
—— \ - s

Usually, small hail is not easily crushable and when it falls on hard
sround it bounces with an audible sound on impact.

srall hail always occurs in showers,

Small hail consists of snow pellets totally or partially encased in
2 of ice, the in»e:sclces being filled with ice, or ice and water; o thin
shell only mey De frozen. Smzll hail ig of relatively high density betveén
0.8 g cm~3 znd exceptionally 0.99 z ca~3, !

Smail hail forms by penetration of liquid water into the interstices of
- - t me o 3 -~ -n - 2 ol 3
a2 snow pellets this water may comte from cloud drops or partial melting of a
snow pelletd,

349
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Small heil is aa intermediote stage between the snow pellet and the
hailstons., I3 ¢iffers from the snow pellet in its partially smooth surfece and
its higoor deasity. It differs from the hailstone particularly in its smaller

sizo.

ICn PRLLFTS A ) GRANULES LE GLAGE
FPrecinitation of irans: Mrent jce narticles which falls from = cloud. These

_,-'J'a;:‘:i;,;i“:ir_ﬁgnqr‘gc lseally s.)ue“o:.c.e,l or. 1rrmlar rarelv conical, Their dismeter

is less ‘then five : mllllmetres.

Usually ice pellets are not easily crushable; when they fall on haxd
grouné taey generally bounce with an audible sound on impact.

Precipitation in the form of ice pellets generally falls from altostratus
or nimbostratus.

Ice pellets may be in_part liquid; their density is usually near to, oxr
above that of ice (0.92 z cm™
SNOW GRAINS  (—a—) NEIGE EN GRAINS

it £ very smaell opague white particles of ice, These particles are
al]’.‘l} flg% ox elo nge.tec.- theix g G.J.a.meter is generally less then 1 mm.

hen the grains hit hard ground, they do not bounce. Ixcept in the
mounitains, they usually fall in smali gquentities, mostly from stratus or from
fog and never in the form of a showver. This precipitation corresponds as it were
to Grizzle and occurs when the temperature is batween 0°C and -10°C approxi-
mately.

P0G (=oand ) BROUILLARD

A suswension of very smell, usuallv wicroscovic, water deoplets in the sir, reduc-
r‘-ﬂ_a’ﬁ"— w A
ing vn.s:.bll:.ty; X the earth's su:ci‘ace.

The ®eduction in visibility depends on the structure of the fog, especial-
ly on the number of droplets per wit volume and on the size distridbution of the
Groplets, “his structure is determined nainly by the nature of the atmospueric
aeroscl, the mode of foy formation and its age. It may vary a great deal in
*ime and snzce.

iie conditions resulting from the simultaneous occurrcace of fog and hecvy
air polivilcn in urban and industrialized areas, with chemical recctions

between Togy droplets and various pollutants going on, are widsly referred to as “smog"
(e.g. smoke ernd Fog). :

In proctice, the terms "fosz" and “mist" a2re used to indicate the dif-
ferent intensities of the phenomcnon, the term "mist" being synonymous with
lizht Loz

The term "fog" is used vhen the hydrometeor fog reduces horizontal
visibility at the earth's surface to lesa than one L:Llome‘cre ( = ).

when illumineted, individuzl fog droplets are frequently visible to
tiie neoked eye, they are then often seen to be moving in o somewhat turbulent
pamer, The air in "fog" usually feels raw, clammy and wet.



ANNEX XXXI 351

“"Post forms a vhitish veil which covers the lendscape; it may, however,

vhen mixed with dust ox smoLe, take on a faint coloration.

The tera "mist" is used when the hydrometeox fog does not reduce hori-

zontal vieibility at the earth's surface to less than one kilometre ( —
wjligt" forms a generally fairly thin, greyish veil which covers the
lanscape.
NOTE; In the interior of continents at temperatures below -10°C sometimes

fog may form, usually from freezing of droplets, being composed of
ice crystals, which like diamond dust gives rise to optical phenomena

ICE FOG ( < ) BROUILLARD GLACE

4 suspension of numerous minute ice orystels in the air, reducinz visibility
&% %he earti’s surfece.

Ice fog is observed at high latitudes, usuzlly in clear calm weather,
when the temperafture is below -300C,

. it forms vhen water vepour, mainly resulting from human activities, is
iatroduced into the atmosphere. This vapour condenses forming droplets which
freeze rapidly into ice particles having no well-defined crystalline form,

The dismeter of these particles varies approximately between 2 and 30
microns; and the lower the tempercture the smallexr the diameter of the particles,
vhich may sometimes be a few microns only vhen the temperature is between ~40°C

and =500C,

Oving to their form, these particles do not produce halo phenonena,
These phenomeng are produced in ice feg only when it contains diamond dust.

Visibility is usually much reduced in ice fogz, especially in inhabited
arees vhere it is often less than 50 m.

DRIMPING SNOW AND BLOWING SHOW ( —+>) CIASSE-NEICE

ans ﬁg;opTenu vind,

The occurrence of this hydrometeor depends on the wind conditions (speed
and gustiness) and the state and age of the surface snow.

There are two sorts of phenomenon: drifting snow and blowing snow,.

Drifting snow (=3 ) is an ensemble of snow particles raised by the wind to
small heights above the ground.

Very low obstacles are veiled or hidden by the moving snow. The motion of
the snow particles is more or less parallel to the ground. '

Vertical visibility is not sensibly diminished, nor horizontal visibility at

eye level.*
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L]
Blowing snow (<~ ) is an ensemble of snow particles raised by the wind to
moderate or great heights above the ground.

The concentration of the snow particles may sometimes be sufficient to veil
the sky and even the sun., The snow particles are nearly always violently stirred up
by the wird.

Vertical visibility is diminished according to the intensity of the
phenomenon; the horizontal visibility ot eye level* is generally very poor.

. When the phenomenon is severe it is difficult to appreciate that snow is also
present at the same time.

f\
SPRAY (7 ) EMBRUNS
An ensemhle of water droplets torn bv the wind from the surface of an extensive body

of water, cenerally from the crests of waves, and caorried up a short distance into
the air,

When the water surface is rough, the droplets may be accompanied by foam.

When strong gales blow down from the mountains (foehn gales) on to the surface
of a lake, spray may locally take the form of moving vortices.

DEW ( =~ ) ROSEE

Deposit on objects of water drops produced by the direct condensation of water vapour
from the surrounding air.

There are two sorts of dew: dew proper and advection dew (French: buée).

Dew proper (~A— ) forms on expcsed surfaces which are sufficiently cooled,
generally 5y nocturnal radiation, to bring about the direct condensation oi the water
vapour from the surrounding cir; it is deposited ordinarily on objects at or near the
ground, mainly on their horizontal surfaces.

Dew is observed especially during the warm part of the year when the
alir iz calm and the sky clear.

Dav siaould not be confused with the deposit of drops from low fog on

exnosed surfaces, not in the case of »nlants, with the droplets of water they
~ 2 phenomenon lmown as guiiaition which often taxes place at the same

time as deposit of dew but which can also occur separately.

&4

yection deu ( 4 ) foims on exposed surfaces vhich are sufficiently
1d to bring cbout direct condeénsation of the vater vapour contained in the

r coning inte contaet with thisz sucface, usuzlly through a process of advec—
on; advection dew is deposited wnainly on veritical exposed surfaces.

% Eye level is defined as 1.80 m cbove the ground.
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Advection dew is-observed especially during the cold part of the year
vhen relatively verm damp air suddenly invades a region efter o period of moder-
ate frosts.

idvection dew must not be confusec with the deposit of fog droplets noxr
with the pseudo~dew observed in Inmid weather on certain exposed surfaces
covered by = thin film of hygroscopic substances.
VHITE DFd (—e-) ROSEZ BLANCIE
A devosit of wivite frozen dew drops.

Wiite dew must not be confused with an amorphous form of hoar frost.
BOAR ¥ROST () GELEE BLANCHE

A deposit of ice on objects generally crystalling in appearance, and produced by
the direct "sublimation"* of water vapour from the surrounding air.

There are two sorts of hoar frost : hoar frost proper and advection
hoar frost (French : btude blanche),

Hoax furost proper (L) which generally assumes the form of scales,
needles, feathers of fans, forms on exposed surfaces wlhich are sufficiently
cooled, generally by nocturnal radiation, to bring about the direct *sublimation"
of the water vapour contzined in the ambient air; it is deposited ordinarily oa
objects at or near the ground, mainly on their horizontal surfaces.

Foor frost is observed especially during the cold part of the year when
the eir is calm and the sky clear,

Advection hoar frost ( f ) which generally assumes crystalline form is
deposited on exposed surfaces which are sufficiently cold to bring about the direct
“sublimation™ of the woter vopour contained in the oir coming into contact with this
surface usually through a process of advection; it is deposited mainly
on vertical exposed surfaces.

Advection hoar frost is observed especially during the cold part of the year
when relatively worm damp air suddenly invades a region after a long period of hard

frosis.
RIME (\/ ) GIVRE

Deposit of ice generally formed by the freezing of supercooled fog or cloud droplets
on cbjects the surface temperagture of which is below or slightly above 0°C,

There are three sorts of rime: soft rime, hard rime and clear ice.

Soft rime (givre mou) (\Q/ ) is a fragile deposit consisting mainly of thin
needles or scales.

s e —
% The tern sublimetion is used in the meaning of passage from the gaseous to
the solid state; it is in inverted commas to czll atitention to the fact

thaet this hydrometeor develops but does not form in this way.
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At and near the ground it is deposited under calm or low wind condltlons on.
all sides of exposed objects.

Soft rime easily drops on shaking the objects.

It mainly forms with temperatures of the ombiant air lower than -8°C. At
temperatures well below - 89C the formation of soft rime does not necessarily require
the presence of fog.

Hard rime (givre dur) (¥ ) is a granular deposit, usually white, adorned
with crystalline branches of grains of ice more or less separated by entrapped air.

At and near the ground, it is deposited mainly on the surface of objects
exposed to at least moderate wind. In the wind-ward direction, the deposit may
increase to form a thick layer.

In the free atmosphere it may occur on the parts of aircraft exposed to the
relative wind,

It is formed by the rapid freezing of the woter remaining in the liquid state
afier cessaotion of supercooling so that the droplets freeze more or less individually,
leaving interstices,

ficrd rime is rather adhesive but can, however, still be scratched off the
object. .

Hard rime mainly forms with temperatures between -2°C and -10°C.

Cleor ice (givre transparent) ( \Z ) is a smooth compact deposit usually
transparent, fairly amorphous, with a ragged surface, and morphologically ressembling

glaze.

At and near the ground clear ice is deposited mainly on the surface of objects
exposed to the wind; it is observed specially in mountain regions.

In the free atmosphere, it occurs chiefly on the part of the aircraft exposed
to the relative wind.

It is formed by the slow freezing of the water remaining in the liquid state
after cessation of supercooling which is therefore able to penetrate the interstices
between the greins of ice before freezing.

Clear ice is very adhesive and can only be removed from the objects by
breaking or melting off.
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Clear ice is formed in nearly any case with temperatures of the ambiant air
between 0 and -3°C.

NOTE: The processes resulting in the formation of the different kinds of rime
may on some occasions occur nearly simultaneously and, more frequently
consecutively during a longer period and even repeatedly alternating.
Thus on the exposed objects after o certain time very heterogenous
"overall deposits" can be observed with various transitional states
within the deposit.

GLAZE (~~) VERGLAS

A smooth compact deposit of ice, generally transparent, formed by the freezing of
supercooled drizzle droplets or roindrops on objects the surface temperature of
which is below or slightly above 0°C.

Glaze covers all the parts of surfaces exposed to precipitation; it is
generally fairly homogeneous and morphologically resembles clear ice.

At and near the ground glaze is observed when drizzle droplets or raindrops
fall through a layer of subfrost point temperature of sufficient depth.

In the free atmosphere, it is observed when aircraft are exposed to
supercooled precipitation.

Glaze forms by the slow freezing of the water remaining in the liquid state
after cessation of supercooling which is therefore able to penetrate the interstices
between the particles of ice before freezing.

The deposit of ice formed by the freezing of fog or cloud droplets not super-
cooled at the time of impact with objects the temperature of which is well below 0°C,
is also known as glaze.

Note : Glaze on the ground must not be confused with ground ice, which is
Tormed when:

(a) Woter from a precipitation of non-supercooled drizzle droplets or
raindrops later freezes on the ground;

(b) Snow on the ground freezes again after having completely or partly
melted; or

(¢} Snow on the ground is made compact and hard by traffic.
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DEPOSIT OF FOG DROPLETS ( ? ) DEPOT DE GOUTTELETTES DE BROUILLARD

Depcsit of non-supercooled fog (or cloud) droplets on objects the surface temperature
of which is above 0°C.

This hydrometeor is observed especially in high areas where orographic
clouds are frequent. ’

The intensity of the deposit depends on the duration and granulometry of
the fog (or clouds) and on the speed of impact of the droplets. It is also a function
of the wettobility and interception coeFficient of objects, this coefficient being
particularly high for conifer leaves.

When the phenomenon is marked, the droplets collected run together and drip
on to the ground. In certain regions, the amount of water falling from trees in this
way during a single night may be the equivalent of the rainfall from a moderate
shower.

SPOUT TRCMBE

It is difficult to accept that a spout is a hydrometeor since it may roise
dust or sand. The fact of deleting this phenomenon from the hydrometeors does not
imply that it should not be included in the Atlas, but merely that it should appear
in another place, as an unclassified meteor for instance.

Page 71

(1) Halo phenomena

Delete the words "ice fog" from line 2 of the definition.
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Annex to Recommendation 42 (CSM-V)

SUGGESTED AMENDMENTS TO THE TECHNICAL REGULATIONS

PART A - Suggested new layout of the Technical Regulations
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The World Weather Watch

The Global Observing System

Chapter 1 - Meteorological observing networks and
stations

Chapter 2 - Meteorological surface observations

Chapter 3 - Meteorological upper-air observations

The Global Data-Processing System »

Chapter 4 - Organization ﬁnd functions of the Global
Data-Processing System

Chapter 5 - Synoptic analysis and forecasting practices

Chapter 6 - Meteorological codes

Chapter 7 - Climatological practices

The Global Telecommunication System

Chapter 8 - Meteorological telecommunications

Research activities

Chapter 9 - Meteorological bibliography and publications

Applications of meteorology to various human activities

Chapter 10- Meteorological service to marine activities

Chapter 11- Meteorological service for agriculture

Chapter 12 - Meteorological service for international
air navigation
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Part B - Suggested textual amendments to the Technical Regulations

INTRODUCTION*

Part I - General

The Technical Regulations of the World Meteorological Organization
are determined by the Congress in accordance with Article 8 (d) of the
Convention. The first three editions were adopted by Second Congress (1955),
Third Congress (1959) and Fifth Congress (1967) respectively. Fifth
Congress endorsed the concept of the World Weather Watch ond appealed also
to Meteorological Services of non-Member countries to accept this concept
within their territories. Following these decisions of Fifth Congress, a
revision of the Technical Regulations was carried out with a view to incor-
porating in these Regulations the new obligations falling on Members from
the obove-mentioned long-term programme of WMO. In view of the permanent
character of the World Weather Watch and in view of the fact that it plays
a major role in international co-operation of Meteorological Services, it
was decided to include in the Technical Regulations a description of the
concept of the World Weather Watch (see Part II of the present Introduction).
At the same time the various chapters of the Regulations were grouped
together according to the relevant WMO programmes as formulated in Resolution 5
(EC-XXI) (1969). A brief description of these programmes is given in Part II
of this introduction:

The present fourth edition of the Technical Regulations which was
adopted by Sixth Congress (1971), follows therefore the layout described
above. It is to be understood that in the same way as the various WMO
programmes are closely inter-related, the regulations included under one
programme may have a bearing on other programmes.

The material for Chapter 12 - Meteorological Service to International
Air Navigation - is developed in close co-operation by the World
Meteorological Organization and the International Civil Aviation
Organization. Chapter 12 is published separately in Volume II.

] These Regulations are designed :

(a) To facilitate meteorological co-operation between Members;

(b) . To meet, in the most effective manner, specific needs, in the
international sphere, of the various fields of application of
meteorology; and

(c) To secure uniformity and standardization, as appropriate, in the
practices and procedures employed in achieving (a) and (b).

*#Suggested new text is indicated by continuous line along the margin.
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The Technical Regulations comprise standard meteorological
practices and procedures and recommended meteorological practices and
procedures.

The definitions of these two types of Regulations are as follows.

The gtandard meteorological practices and procedures 3
(a) Shall be the meteorological practices and procedures which it is

necessary that Members follow or implement; and therefore
(v) Shall have the status of requirements in a technical resolution

in respect of which Article 9 (b) of the Convention is applicable; and
(¢) Shall invariably be distinguished by the use of the term shall in the

English text, and by suitable equivalent terms in the French,
Spanish and Russian texts.

The recommended meteorological practices and procedures

(a) Shall be the meteorological practices and procedures which it is
desirable that Members follow or implement; and therefore

(v) Shall have the status of recommendations to Members, to which
Article 9 {b) of the Convention shall not be applied;

(e) Shall be distinguished by the use of the term should in the English

text (except where specifically provided otherwise by decision of

the Congress) and by suitable equivalent térms in the French,

Russian and Spanish texts.

In accordance with the above definitions, Members shall do their
utmost to implement the standard meteorblogical practices and procedures.
Members shall formally notify the Secretary-General of their intention to
apply the standards of Technical Regulations except those for which they
have lodged a specific deviation in accordance with Article 9 (b) of the
Convention.

With regard to recommended meteorological practices and procedures,
Members are urged to comply with these, but it is not necessary to notify
the Secretary-General of non-observance.

In order to clarify the status of the various Regulations, the
standard practices and procedures are distinguished from the recommended
practices and procedures by a difference in typographical practices, as
indicated in the Editorial Note.

) Certain N O T E S are included in the Technical Regulations for
explanatory purposes; they may, for instance, refer to relevant WMO guides
and manuals. These notes have no status as Technical Regulations. (The
WMO guides describe practices, procedures and specifications which Members
are invited to follow or implement in establishing and conducting their

359



360 ANNEX XXXII

arrangements in compliance with the Technical Regulations and in

otherwige developing meteorological services in their respective countries.)
' WMO publicatiéns which have the status of a Technical Regulation

but which are published separately from the Technical Regulations are

called "anneies".» As can be seen from the table of contents, specified

parts of the International Cloud Atlas and of Volume B - Codes - of

Publication No. 9, though not attached to the present publication, are

partsAof these Technical Regulations. These two annexes are considered

as standard practices and procedures.

Texts which are appended to the Technical Regulations are called
"appendices" and have the same status as the Technical Regulations to which
they refer. Appendices A, B, C, D and G are therefore considered as
standard practices and procedures. Appendices E and F are considered as
recommended practices and procedures.

The words "shall" and "should" in annexes and appendices have their
dictionary meanings and have not the regulatory character of "shall” and
"should" in the Technical Regulations themselves. .

Whenever a cross-reference to WMO publications appears in the text
of a Technical Regulation the relevant portion of the publication has the
same status as if that portion appeared as an integral part of the
Technical Regulations.

Guiding principles

Certain principles which have been previously agreed upon by
Congress and applied in the selection of material for inclusion in the
Technical Regulations are reproduced hereafter. These principles comstitute
guidance material for constituent bodies, in particular technical
commisgions, when dealing with matters pertaining to Technical Regulations @
(i) Technical commigsions should not recommend that a Regulation should

be a standard practice unless it is supported by a strong majority;
(ii) Paragraphs of the Technical Regulations should contain appropriate

instructions to Members regarding implementation of the provision;
(1ii) No major changes should be made in Technical Regulations without

special advice from the appropriate technical commissions.

Part II - WMO Programmes
The World Weather Watch

The World Weather Watch is a world-wide, co-ordinated, developing
system of meteorological services provided by Members with the purpose of

ensuring that all Members obtain the meteorological information they require
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both for operational work and for research, Its three principal elements for
obtaining and exchanging observational and processed information are:

The Global Observing System, the Global Data-Processing System and the

Global .Telecommunication System,

The Global Observing System provides observational data from all parts of
the globe required for operational and research purposes. It consists of
the regional basic synoptic networks and other networks of stations on

land and at sea, aircraft meteorological observations, meteorological
satellites and other observational devices.

The Global Data~Processing System consists of World, Regional and
National Meteorological Centres and their functions. It is intended to
serve Members and to assist them, when required. It makes available
analyses and prognoses and also provides for archiving, storage and
retrieval of meteorological information for climatological and research
purposes. The functions of the various centres do not affect any
international commitmehts of Members for support to shipping and aviation
nor determine the manner in which Members execute these responsibilities.

The Global Telecommunication System provides for rapid collection, exchange
and distribution of observational data to National Meteorological Centres,
Regional Meteorological Centres and World Meteorological Centres, and the
distribution of processed information to Members requiring it. The system is
organized on three levels

The Main Trunk Circuit and its branches,

The Regional Telecommunication Networks,

The National Telecommunication Networks.

The World Weather Watch is a dynamic system, flexible enough to be adapted

to changing conditions. Therefore provision has been made for incorporation
in the World Weather Watch Plan of new technigues of observations, data-
processing and telecommunications as soon as they have been proved to be

sufficiently reliable and economical.

The WMO Research Programme
This programme comprises the activities aimed at improving the scientific

understanding of atmospheric processes.

The WMO Programme on the Interaction of Man and his Environment

This programme comprises the activities aimed at applying meteorological
knowledge to various human activities.
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The WMO Technical Co-operation Programme
This programme provides technical aassistance to developing countries.

VOLUME I

DEFINITIONS

(Suggested additional or amemded definitions
to present text of Chapter 1)

World Weather Watch ‘WVW)

The world-wide, co-ordinated, developing system of meteorological facilities
and services provided by Members with the purpose of ensuring that all
Members obtain the meteorological information they require both for
operational work and for research. The essential elements of the World
Weather Watch are : ' .

The Global Observing System,

The Global Data-Processing System, and

The Global Telecommunication System.
Global Observing System (GOS)
The co-ardinated global system of méteorological observational networks and
other facilities for making meteorological observations within the
framework of the World Weather Watch. '
Global Data-Processing System (GDPS)
The co-ordinated global system of meteorological centres and arrangements
for the procesaing,.atorage and retrieval of meteorological information
within the framework of the World Weather Watch.
Global Telecommunication System (GTS)
The co-ardinated global system of telecommunication facilities and
arrangements for the rapid collection, exchange and distribution of
obgservational and processed information within the framework of the
World Weather Watch.
World Meteorological Centre (wMe)
A centre of the Global Data-Processing System which has the primary
purpose of issuing meteorological analyses and prognoses on a global scale
Regional Meteorological Centre (RMC) :
A centre of the Global Data-Processing System which has the priﬁary purpose
of issuing meteorological analyses and prognoses‘on a regional scale for a

speci fied geographical area,
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National Meteorological Centre (NMC)

A centre responsible for carrying out national functions including those under

the World Weather Watch,

Regional Telecommunication Hub {RTH}

A centre of the Global Telecommunication System with international
responsibilities for collection, exchange and distribution of observational
and processed information.

Meteorological Satellite
An artificial earth satellite making meteorological observations and trans-
mitting these observations to earth.

Meteorological Trangmigsion
Communication of meteorological information by either of the following

systems ¢

(a) point-to-point communications by landline or radio established
between two specific stations;

(v) broadcast communication by radio intended for reception at any
point within a specified area.

Regional Basic Synoptic Network

A network composed of synoptic stations with specified observational

programmes within a WMO Region which is a minimum regional

requirement to permit Members to fulfill their responsibilities within

the WWW and in the application of meteorology.

Automatic Surface Synoptic Station

A surface synoptic station at which instruments make and transmit observa-
tions, the conversion to code form for international exchange being made
either directly or at an editing station.

Automatic Climatological Station

A climatological station at which instruments moke and record the observa-
tions automatically,

Princiéal Automatic Station
An automatic surface synoptic station on land or at sea which fulfils the

minimum performance characteristics specified in paragraph 2.1.1.6 or para-
graph 2.1.1.7 and normally reports its observations for international exchange.

Supplementary Automatic Station
An automatic surface synoptic station on land or at sea not fulfilling all

the minimum performance characteristics specified for a principal du{omdtic
station.
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Fixed Automatic Marine Station
A floating sutomatic surface synoptic station held at a fixed location by
an anchorage system.

Drifting Automatic Marine Station
‘A floating automatic surface synoptic station that ies free to drift under

the influence of.vind and current.

Synoptic observation

A surface or upper-air observation made at established standard

Synoptic stations

A station from which synoptic observations are obtained.
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Section A - The World Weather Watch

A.1 - The Global Observing System

NOTE: Some of the regulations in this section concern WMO
programmes other than the World Weather Watch.

Editorial note relating to the rest of the present annex:

Regulations representing standard meteorological
practices and procedures are underlined.
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CHAPTER 1

METEOROLOGICAL OBSERVING NETWORKS AND STATIONS

NOTE: Details of the Globol Observing System are specified in the World
Weather Watch Plan,

Numbering of the regulations in the amended version, " Reference to the
with the amended or new text where applicable* . _ existing Technical
Regulations

1 2

1.1 The Global Observing System shall include -
observational networks of stations on land and
at sea, aircraoft stations, meteorological
satellites and other observational devices,
providing data from all parts of the globe,

1.2 Members should implement the regional basic -
synoptic networks.

1.3 Members accepting responsibility for -
collection of aircraft reports for synoptic
purposes should make them promptly available
to other Members in agreed code forms.

1.4 Members operating meteorological satellite -
progrommes and willing to make the meteoro-
logical satellite dota available to other
Members should inform Members of the ways
and means of obtaining these data.

1.5  to L.5.1 2.1 to 2.1.1
1.5.2 2.1.2

Synoptic stotions

NOTE: Any synoptic station may fall under more
than one of the categories listed below.

Synoptic stations shall be classified as :

1.5.2.1 2.1.2.1

* When the amendment to the text of a paragraph consists solely in changing a
reference or references to other paragraphs, the text of the paragraph
affected by the amendment is not given here,
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Surface synoptic stations

A. Land stotions

(a) Manned land stations

(i) Principal stations
(ii) Supplementary stotions

(b) Avutomati¢ land stations

(i) Principal stotions

(ii) Supplementary stotions

B. Seo stations

(a) Manned sea stations

Notes:

(i) Fixed sea stations

(ii)

.1
02

.

W N =

Stationary ship stations

Ocean weather stations (1)

Lightship stations (2) .

Fixed platform stations (erected in shollow wote:)
Anchored platform stations

Mobile sea stations

Mobile ship stations
Selected ship stations
Supplementary ship stations
Auxiliary ship stations

Ice floe stations (3)

(b) Automatic marine stations (principal or supplementary)

(i) Fixed automatic marine stations

(i)

(1)

l.

2’

Fixed plotform outomotic stations (erected in

‘shallow water) (3)

Anchored platform automatic stations (3)

3. Lightship automatic stations (2)

Mobile automatic marine stations

1.
2.
3.

Drifting automatic buoy stations (4)

Ice floe automatic stations (4)

Mobile ship automatic stations.

Stations aboard ships assigned to ocean weather station duty
and sailing to ond from their fixed moritime location are
considered as selected ship stations;

367
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(2) For reporting purposes, lightship stations may be considered
as either land or sea stations;

(3) For reporting purposes these stations are considered as
mobile ship stations.

(4) For reporting purposes these stations are considered as
mobile ship stotions, and must contain equipment per-
mitting the determination of the geographical location
of the station,

1.5.2.2 ' 2,1,2.2
Upper-air synoptic stations
A. Land stations

a Rawinsonde stations
b Radiosonde stations
c
d

Radiowind stations
Pilot-balloon stations

B. Sea stations

Rawinsonde stations
Radiosonde stations
Radiowind stations
Pilot-balloon stations

a0 op

NOTE :

T Observotions made by synoptic stations are supple-
mented by aircraft observations, which are made in
accordance with paragraph 3.4.3 or with the
provisions of Chapter 12,

1.5.3 _
Meteorological satellites

1.5.4 2.1.3
Climatological stations

Climatological stations shall be classified
as 3

a Principal climatological stations

b Ordinary climatological stations

c Precipitation stations

d Climatological stations for specific

purposes
(e) -Automatic climatological stations

NOTE'Any of the above climatological stations may be a
reference climatological stoti on provided that the
conditions given in the definition at the beginning
of Volume | are fulfilled.
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1 2
1.5.5 to 1.5.6 2,1.4 to 2.1.5
1.6 to 1.6.1.5.2 2.2. t0 2.2.1.5,2
1.6.1.6 2,2.1.6

In its recruitment programme, each Member should aim at
making the maximum possible contribution from mobile
ship stations towards attaining an adequate density of
surface and upper-air reports in all oceanic areas.

NOTES :

(1) An adequate density of surface reports in oceanic
areas is at least one per 300 km for each main
standard time of observation,

(2) An adequate density of upper-air reports in oceanic
areas is ot least one per 1000 km for each standard
time of observation,

(3) The networks referred to in Notes (1) and (2) include
observations from sea stations of all nationalities and
from stations on appropriate islands.

(4) A map giving an indication of the density of ships'
surface reports received from all oceans is included in
Publication No. 9.TP.4, Volume D.

1.6.1.7 2.2.1.7

1.6.1.8 . -

Members should establish, either
individually or jointly, principal
fixed automatic marine stations in
such ocean areas where there are
large gaps in the world network of
surface synoptic etationa.

Consgiderable benefit would

repult from supplementary stations
with simple devices for reporting
only atmospheric pressure and wind.

1.6.1.9 ' 2.2.1.8

Members should organize, either
individually or jointly, routine
and special aireraft weather
reconnaissance flights, eapecially
over ocean areas.

NOTE:
The making and reporting of meteorological
observations from commercial aircraft is
dealt with in Chapter 12.
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1.6.2 to 1.9.3.2 2.2.2. to 2.5.3.2
1.9.3.3 -

BEach Member should arrange for its
automatic climatological stations to
be inspected at sufficiently close
intervals to emsure correct functioning
of the instruments.

1.9.4 to 1.10.1 2.5.4 to 2.6.1
1.10.1.1 : 2.6.1.1

ynon Member egtabllphes § gy
land ation or an ocean weather
station, the Member shall semd the

following information to the
Secretariat i

(a) Yame and, where appropriate,
ptation index number i
if station is automatic);

(b) Geographical co-ordinates and,

except for the ocean weather
stations, elevation;

(c) Geopotential of the datum level
to which pressure is reduced, or
the reference isobaric surface
whose geopotential is reported;

(d) Times at which synoptic observ-
ations are made and reported;

(e) Topographical situation;

(f) Any other information required
for completion of the entries in

Publication No. 9.TP.4 Volume A.

1.10.1.2 to 1.10.1.7 2.6.1.2 to 2.6.1.7

1.10.2 to 1.10.4.1 2.6.2 to 2.6.4.1

CHAPTER 2

METEOROLOGICAL SURFACE OBSERVATIONS

2.1 %0 2,1.1.5 3.1 to 3.1.1.5
2.1.1.6 ~

At a principal automatic land station,
a surlace synoptlc observation shall
conslst of observatlons of the follow-
Ing elements :

&) Atmospheric pressure;
d direction gnd s d;

b

c¢) Temperature;

d) Precipitation, yes or no (at least
in tropical areas),
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2.1.1.7
In addition to the elements listed -
in 2.1.1.6, a surface synoptic obser-
votion made at a principol fixed outo-
motic land station should include, if
practicable, the following elements:

(e) Precipitation amount;

(f) Humidity;

(g) Precipitation intensity;
(h) Visibility;

(i) Height of cloud base;
(j) Special phenomena.

2.1.1.8 : -

At _a principal fixed antomatic marine
station, a surfacegynoptic observation
sball consist of obsexvations of the
following elementsas

a) Atmospheric pressure;
b Wind direction and speed;

¢ Temperature;
d) Sea temperaturea

2.1.1,9

In addition to the elements listed in
2.1.1.8 a surface synoptic observation
made at a principal fixed automatic
marine station should include, if prac-
ticable, the following elements :

(e) Precipitation, yes or no (especially
in tropical areas);
(f) Waves.

2.1.1.10

At a drifting automatic marine station,

a surface synoptic observation should con-
sist of as many as possible of the follow-
ing elements :

a) Atmospheric pressure;
b Wind direction and speed;
[ Temperature;
d) Sea temperature;
e Waves.
2.1,1.11

At a manned platform station erected in shallow water
and at a manned anchored platform station a

surface synoptic observation should consist

of observations of the elements listed under

2.1.1.3,
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2.1.1.12 -

At o fixed plotform automatic station erected in
shallow water a surface synoptic observation
should consist of observations of the elements
listed under 2.1.1,8, and if practicaoble, those
under 2,1.1.9.

2.1.2 to 2.1.2.3 3.1.2 %o
3.1.2.3

2.1.2.4 -

At an automatic climatological station

records should be made of elements

selected from those in para. 2.1.2.1
2.1.3 to 2.3.1.7 3.1.3 to

3.3.1.7

2.3.1.8 -

At principal automatic stations,

surface synoptic observations should

be made and reported at least at main

standard times.
2.3,1.9 -

At platform stations erected in shallow water, and

at anchored plotform stations, surface synoptic

observations should be made and reported at least

ot main standard times.
23,2 to 2.4.10 3.3.2 to 3.4.10
2.,4.10.1 3.4.10.1
The method used at manned sea stations for measuring
sea surface temperature shall be entered in the
relevant meteorological log.
2.4,11 t0 2,5.1.5.1 3.4.11 to 3.5.1.5.1
2.5.1.6 -

Provision should be made to record the data obtained
at principal automatic stations.
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CHAPTER 3

METEOROLOGICAL UPPER-AIR OBSERVATIONS

1 2

3.1 to 3.3.1.1.1 4.1 to 4.3.1.1.1
3.3.1.2 4.3.1.2

When four upper-air synoptic observations are not
made, upper-air observations should be made and
reported at 0000 and 1200 GMT.

3.3.1.3 4.3.1.3

The coded report contaoining data obtained from
upper-air synoptic observations up to and
including the 100 mb level should be presented
to the telecommunication system within 75
minutes of the standard‘time of the obser-
vation,

3.4 to 3.5.1.1 4.4 to 4,5.1.1
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A.2 ~ The Global Data-Processing System

CHAPTER

ORGANIZATION AND FUNCTIONS OF THE GLOBAL DATA-PROCESSING SYSTEM

Note : Details of the Global Data-Processing System are specified im the
WWwW Plan and in the Guide on the Global Data-Processing System.

4.1 The Global Data-Processing System shall include World Meteorological
Centres, Regional Meteorological Centres and National Meteorological
Centres.

4.2 Members which have accepted the responsibility to establish and

operate World Meteorological Centres and Regional Meteorological

Centres specified in the WWW Plan shall 3

(2) prepare and make available to other Members processed

meteorological information;
) (b) archive and process data for climatological and research purposes.
4.3 Each Member should ensure that it has a National Meteorological

Centre adequately manned and equipped to enable it to carry out its

part in the World Weather Watch.

Hotes 3(1) It is for each Member to decide, in the light of its
own capabilities and needs, the extent to which it will
wigh to receive and use products of World and Regional
Meteorological Centres.

(2) The telecommunication functions of National Meteorological
Centres are specified in paragraph 8.1.2.4.
4.4 Each Member responsible for a World Meteorological Centre should ensure
) that its centre performe the following functions 3
@) preparing meteorological analyses and prognoses for as much
of the globe as practicable;
(t) making these analyses and prognoses available promptly to other
World, Regional and National Meteorological Centres;
@) providing opportunities for training;
(d) conducting research on large-scale weather problems;
O archiving of observational data and processed information and
making these available for research and climatological purposes;
®© exchanging regularly with other interested centres information on
techniques and procedures used and the results achieved.
Note & Telecommunication functions of WMCs are specified in
paragraph 8.1.2.2.
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4.4.1 Vorld Meteorological Centres should make optimum ﬁle of satellite
information, numerical methods and computer techaniques.
4.5 Members responsible for Regional Meteorological Centres should
ensure that their centre(s) perform the following functions 3
(8) issuing of analyees and prognoses on a regional scale for
specified areas as required by National Meteorological Centres;
(t) archiving of observational data and processed information for
& specified area and making these available for research and
climatological purposes;
(c) providing opportunity for training;
@ supporting research in atmospheric sclences;
(® exchanging regularly with other interested centres information
on techniques and procedures used and the results achieved.
Hote 1 Telecommunication functions of RMCs are mentioned in
paragraph 8.1.2.4.
“4.5.1 Regional Meteorological Centres should make optimum use of satellite
information and, where appropriate, of numerical methods and
computer techniques. '

CHAPTER 5

SYNOPTIC ANALYSIS AND FORECASTING PRACTICES

1 2
5.1 to 5.2.1.1 7.1 t07.2,1.1 i
5.2.1.2 7.2,1,2

The scales along the standard parallels should be as
follows for weather charts:

(a) Covering the world
e.. 1:60 000 000 or
1:40 000 000

(b) Covering a hemisphere
«+. 1:60 000 000 or
1:40 000 000 or
1:30 000 000

(¢) Covering a large part of the hemisphere
.+. 1:20 000 000
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1 2

(d) Covering a continent or an ocean or considerable
parts of either or both
eso 12 7 500 000 or
1:10 000 000 or
1:12 500 000 or
1:15 000 000.

5.2,1.3 to 5.3.1 : ‘ ' 7.2,1.3 to 7.3.1

5,3.1.1 - . 7.3.1.1

Diagrams used for representation ond analysis of upper-

air observations of pressure, temperature, and humidity
should :

(a) be constructed on the basis of:

(i)  the values of the physical constants
and parameters given in Appendix C;
and

(ii) the assumption of ideal gas properties,
except for the volues of both saturation
vapour pressure and heats of transfor-
mation of phases of water, at specific
temperatures;

(b) contain o legend listing the principles used in
their construction.

5.3.1.2 7.3.1.2
5.4 to 5.4.1.1 7.4 to 7.4.1.1
5.4,1,2 : 7.4,1.2

Fhe standard isobaric surfaces for representing and
analyzing the conditions in the atmosphere shall be
the 1000 mb, 850 mb, 700 mb, 500 mb, 400 mb, 300 mb,
250 mb, 200 mb, 150 mb and 100 mb surfaces.

5.4.1.3 7.4.1.3

5.4,1.4 : 7.4,1.4

Members should either prepare or have available
upper-air charts for at least four of the six
following standard isobaric surfaces: 850 mb,
700 mb, 500 mb, 300 mb, 250 mb, and 200 mb.

—- ' 7.4.1.5, 7.4.1.6
(to be deleted)

5.5 ehd 5.5.1 7.5 and 7.5.1



ANNEX XXXII - 377

5.5.1.1 7.5.1.1

Each Member should publish, with as little delay

us possible, o daily or monthly bulletin consisting,
if so desired, of reports in the international code
form, including :

(a) reports made at main standard times by its sur-
face laond stations included in the regional basic
synoptic network, or a selection of them if the
network is dense;

(b) reports from its upper-air stations;

(c) reports from sea stations, or a selection of them
if the network is dense.

CHAPTER 6

METEOROLOGICAL CODES

-~ See present Chapter 5,

CHAPTER 7

CLIMATOLOGICAL PRACTICES

- See present Chapter 8.
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A,3 - The Global Telecommunication System

CHAPTER 8

METEOROLOGICAL TELECOMMUNICATIONS

8.1
GENERAL

8.1.1
ORGANIZATION OF THE GLOBAL TELECOMMUNICATION SYSTEM

8.1.1.1
The Global Telecommunication System shall be organized on three levels:

(a) The Main Trunk Circuit and its branches;
(b) Regional Telecommunication Networks;
(c) National Telecommunication Networks.

8.1.1.2 : .
The Global Telecommunication System should be so organized as to accommodate the volume
of meteorological information and its transmission within the required time limits, to

meet the needs of World, Regional and National Meteorological Centres, resulting from
the implementation of the WWW.

8.1.2
TELECOMMUNICATION FUNCTIONS OF CENTRES

8.1.2.1
World Meteorological Centres, Regional Telecommunication Hubs (and Regional Meteoro-

logical Centres in specified cases) and National Meteorological Centres shall ensure
the functioning of the Global Telecommunication System.

8.1.2.2

In regard to telecommunications, the World Meteorological Centres shall be responsible
for: '

(a) Collecting the observational data'ofiginatiqg»in their zone of responsibility
‘and transmitting such data on the Main Trunk Circuit and its branches;

(b) Relaying as internationally agreed, on the Main Trunk Circuit and its branches,
in the oppropriate form and speed, the meteorological information which they
receive from these circuits and/or from RTHs not situoted on the Main Circuit;
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(c) Ensuring the selective distribution, in the appropriate form and speed, of metearo-
logical information to the NMCs and to the RTHs not situated on the Main Circuit
which they serve;

(d) Checking and correction in order to maintain standard telecommunication procedures.

Note:
Meteorological checking of bulletins shall be performed at the National Meteorological

Centre (see paragraph 8.1.6.2).

8.1.2.3
The Regional Telecommunication Hubs shall be responsible for:

(a) Collecting the observational data originating in their zone of responsibility and
transmitting such data on the Main Trunk Circuit and its branches, either direct
or through the appropriate WMC or RTH;

(b) Relaying as internationally agreed, on the Main Trunk Circuit and its branches,
in the appropriate form and speed, the meteorological information which they
receive from these circuits and/or from RTHs not situated on the Main Circuit;

(c) Ensuring the selective distribution, in the'uppropriote form and speed, of
meteorological information to the NMCs and to the RTHs not situated on the Main
Circuit which they serve;

(d) Checking and correction in order to maintain standard telecommunication procedures.

Note:
Meteorologicol checking of bulletins shall be performed at the National Meteorological
Centre (see paragraph 8.1.6.2).

8.1.2.4
Telecommunication functions of Regional Meteorological Centres

RMCs, not combined with RTHs, should perform telecommunication functions as necessary,
in accordance with regional agreement.

8.1.2.5
In regard to telecommunications, the National Meteorological Centres shall be res-

ponsible for:

(a) Collecting observational data from their own territory or that of one or more
Members according to bilateral agreements and also from the oppropriate mari-
time areos;
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(b) Transmitting such data, to the associated Regional Telecommunication Hub and
World Meteorological Centre;

(c) Checking and making corrections in order to ensure that standard telecommunication
procedures are applied.

8.1.3
ENGINEERING PRINCIPLES OF THE GLOBAL TELECOMMUNICATION SYSTEM

8.1.3.1
The basic engineering principles adopted for the Global Telecommunication System shall

provide for integration of global, regional and national telecommunication systems to
ensure transmission of the required meteorological information within the specified
acceptable time delays.

Note:
Detailed specifications for the engineering of the World Meteorological Centres and
Regional Telecommunication Hubs are given in the WWW Global Telecommunication System

Manual.

8.1.4
MAIN TRUNK CIRCUIT AND ITS BRANCHES

8.1.4.1

The Main Trunk Circuit and its branches shall link together the World Meteorological
Centres as well as certain Regional Telecommunication Hubs.

8.1.4.2
The functions of the Main Trunk Circuit and its branches shall be the following:

(a) To ensure the rapid and reliable exchange of observational data required for
moking anolyses and prognoses on a global scale;

(b) Ensuring the exchange of processed information between the World Meteorological
Centres, including data received from meteorological satellites;

(c) Transmitting additional processed information for the purpose of providing
Regional Telecommunication Hubs, Regional Meteorological Centres ond National
Meteorological Centres with the information provided by the WMCs;

(d) Transmitting, when feasible, other observational data and processed information
required for inter-regional exchange.
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8'1.4.3
The Main Trunk Circuit and its branches shall operate in a segmented "store and
forward" mode.

Note:

Specifications of the Main Trunk Circuit are given in the WWW Global Telecommunication
System Manucl, and details of programmes ore given in WMO Publication No. 9.7P.4 -
Volume C.

8.1.5
REGIONAL TELECOMMUNICATION NETWORKS

8.1.5.1
The_regional telecommunication networks shall allow the WMC and RTH to perform the
functions defined in paragraphs 8.1.2.2 and 8.1.2.3 above.

Note: .
Specifications of the regional telecommunication networks are given in the WWW Global

Telecommunication System Manual, and details of programmes are given in WMO Publication
No. 9.TP.4 - Volume C.

8.1.6
NATIONAL TELECOMMUNICATION NETWORKS

8.1.6.1 .
The national telecommunication networks shall allow the NMC to perform the functions
defined in paragraph 8.1.2.5 above.

8.1.6.2

Each Member shall designate a National Meteorological Centre, or any other appro-
priate centre, responsible for meteorological checking of their collected information
before transmission on the Global Telecommunication System and performing the
functions mentioned in paragraph 8.1.2.5 above. '

8.1.6.3

In order to meet the needs of the World Weather Watch for timely and reliable trons-
mission and reception, Members should take appropriate measures to establish tele-
communication networks intended solely for meteorological requirements.

8.2
COLLECTION OF METEOROLOGICAL REPORTS

GENERAL
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8.2.1.1

Members shall operate collecting centres charged with the duty of assembling reports
from individual land stations, as well as meteorological reports from stations at sea
and aircraft.

8.2.2 .
METEOROLOGICAL REPORTS FROM SHIPS

8.2.2.1

Members responsible for the reception of meteorological reports from ships shall pro-
vide the Secretariat with a list of their coastal stations designated for this pur-
pose, including information on location, call-signs, working transmission and
reception frequencies.

8.2.2.2

A Member shall send necessary amendments to the information supplied under 8.2.2.1
to the Secretariat.

8.2.2.3

Each Member designating o coastal station for reception of meteorological reports
from ships shall confirm to the Secretariat that it will be responsible for any
transmission costs of such reports received at that station.

8.2.2.4
Members shall provide their mobile sea stations with details of the procedures for
addressing and routeing meteorological reports in different sea areas.

Note:
Details of these procedures are given in the relevant paragraphs of WMO Publication
No. 9.TP.4, Volume D.

8.2.2.5
Members responsible for the reception of meteorological reports from ships should
arrange that adequate coastal stations ore available to discharge this responsibility.

8.2.2.6

Meteorological reports from ships should be transmitted to a coastal station as soon
as possible after the time of observation. '

8.2.2.7
Each Member shall arrange with the services responsible for operating coastal stations
designated to receive meteorological reports from ships so that those stotions:

(a) Accept such reports with the least possible delay;

(b) Transmit them immediately to the appropriate collecting centres.
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8.2.2.8
Members should not ask a ship to send the same meteorological report to more than one

address.

8.2.2.9

Each Member shall arrange in consultation with its Telecommunication Administration
that OBS is used in the original call from observing ships to the coastal stations

in order to secure the appropriate priority of answer by the coastal station in
addition to the inclusion of the present service indicator OBS in the preamble to the

messuge.

8.2.2.10

The abbreviation OBS shall be included as a paid service indicator before the address
in ships' weather messages transmitted from observing ships to coastal stations to
secure appropriate priority handling of messages by coastol stations.

8.2.2.11 .

Members should arrange with their telecommunication services for the inclusion of
call-signs of ships, when available. in the preamble of meteorological reports from
selected supplementary and auxiliary ship stations when transmitted from coastal
stations to collecting centres.

8.2.2.12 ‘
Meteorological reports from ships, when included in collective transmissions, should
include the call-sign of the ship.

8.2.2.13

Whenever meteorological reports from ships received ot collecting centres are
insufficient or unduly delayed, the Member responsible for the collection should
first take local or regional action in an endeavour to correct the deficiency oand,
if such action is not effective, notify the Secretariat.

8.2.2.14

Members should moke every effort to encourage ships in ocean areas where shipping
is relatively sparse to relay weather messages through other ships when the
reporting ship is out of radio contact with land or when communication conditions
are difficult.

8.2,2.15

Members should encourage ships to exchange radio weather messages for the benefit of
each other when in areas where shipping is sparse or where no regular weather
bulletin is issved.

8.2.3
METEOROLOGICAL REPORTS FROM AUTOMATIC SURFACE SYNOPTIC STATIONS
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8.2.3.1

Messages from automatic surface synoptic stations put in international code form by
an editing station should be transmitted expeditiously to appropriate collection
centres.

8.2.3.2 .

Messages directly transmitted by automatic surface synoptic stations in code form for
international exchange should be transmitted with sufficient strength to ensure
reception at appropriate collection centres.

8.2.3.3 _ :
Members should make every effort to inform other interested Members of radio fre-
quencies and code forms used by drifting automatic stations which may drift beyond
the range of the receiving stations of the Members which launched the station.

8.3 :
TRANSMISSION OF METEOROLOGICAL INFORMATION

8.3.1
GENERAL

8.3.1.1 |
Transmissions on the circuits of the Global Telecommunication System should adhere
to the procedures contained in WWW Global Telecommunication System Manual.

8.3.1.2 .

Members should provide their meteorological centres responsible for telecommunica-
tions with the appropriate means for transmitting meteorological information as
.reliably, regularly and rapidly as possible as agreed.

8.3.2
POINT-TO-POINT TRANSMISSIONS

8.3.2.1

Members should make maximum use of cable and landline transmission facilities, as

well as means of telecommunication with similar technical and operational choracteris-
“tics. ’ : '

8.3.3
RADIO BROADCASTS

Until integroted systems of point-to-point circuits are established, radio broad- -
“costs will have to be used in order to meet the requirements for the collection and
reception of meteorological information.

8.3.3.1
Radio-teleprinter broadcasts
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8.3.3.1.1
Hemisphere broadcasts of meteorological data

8.3.3.1.1.1
A Member accepting the responsibility of making a hemisphere broadcast shall ascertain
that this broadcast includes at least the following information:

(a) A representative selection of surface synoptic reports;

(b) A representative selection of upper-air synoptic reports;

(c) Other meteorological data, according to agreements.

8.3.3.1.2
Regional broadcasts

8.3.3.1.2.1
A Member which has accepted responsibility for making a regional broadcast shall en-
sure that this broadcast includes at least:

(a) An inter-regionally agreed selection of reports of surface and upper-air
synoptic stations;

(b) Analyses and forecasts, as inter-regionally agreed;

(c) Other data and meteorological information, as inter-regionally agreed.

8.3.3.1.3
Sub-regional broadcasts

8.3.3.1.3.1 ,
A Member which has accepted responsibility for making o sub-regional broadcast shall
ensure that this broadcast includgs at least the following information:

(a) Meteorological synoptic reports required by regional agreement for regional and
inter-regional dissemination from surface and upper-air synoptic land stations
and fixed ship stations;

(b) Meteorological synoptic reports required by regional agreement for regional and
inter-regional dissemination from mobile ship stations and aircraft;

(c) Other data and meteorological information as required by regional agreement.

8.3.3.1.4

Territorial broadcasts
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8.3.3.1.4.1
Territorial broadcasts shall comprise at least the following information for inclusion
in the GTS:

(a) Synoptic surface and upper-air reports originating from land stations and fixed
ship stations, which are required by regional agreement for regional and inter-
regional exchange of data;

(b) All meteorological reports originating from mobile ship stations, received
either directly or through other collecting centres lo;ated in the area covered
by the territorial broadcasts;

(c) Other data and meteorological information as required by regional agréement.

8.3.3.1.4.2
A Member moking territorial transmissions shall ensure that they can be received
satisfactorily at the associated RTH.

8.3.3.2

Radio facsimile broadcasts

8.3.3.2.1°

Members operating radio facsimile broadcasts should continve them at least until
distribution of processed information over point-to-point circuits of the GTS can
meet the requirements of Members.

Note:

Details concerning all radio broadcasts are given in the WWW Global Telecommunication
System Manual and in the WMO Publication No. 9.TP.4, Volume C.

8.4
RESPONSIBILITIES OF MEMBERS IN THE FIELD OF METEOROLOGICAL TELECOMMUNICATIONS

8.4.1 GENERAL RESPONSIBILITIES

8.4.1.1

Members having accepted responsibility in the field of meteorological telecommunica-
tions shall ensure that all appropriate measures are taken for the installation and
good functioning of their WMC,RTHs RMCsand RMCs in relation to their needs and the
role which they have accepted in accordance with inter-regional and regional agree-
ments and those between the Members concerned.




ANNEX XXXII 387

8.4.1.2
Members should ensure that their national collecting system for meteorological
reports allows not only national but also international needs to be met.

8.4.1.3

When adopting inter-regional ond regional telecommunication plans, Members should
ensure that technical characteristics and operational methods are established in such
a way that they conform to regional meteorological transmission networks.

8.4.1.4

Members moking meteorological transmissions should adhere to the practices and pro-
cedures supplementing the Technical Regulations which are contained in the WWW Global
Telecommunication System Manual.

8.4.1.5

Members making meteorological transmissions shall provide the Secretariat with the
contents and schedules of their transmission programmes.

8.4.2 SPECIAL RESPONSIBILITIES FOR RADIO TRANSMISSIONS

8.4.2.1

A Member experiencing difficulties in receiving or observing any deficiencies in a
transmission intended for its reception as agreed should first take corrective action
of a local nature and, if unsuccessful, subsequently notify in detail the Member
moking this transmission and also keep the presidents of the relevant regional

associations informed as necessary.

8.4.2.2

When o Member estabishes within its territory a routine meteorological transmission
intended for use by other Members, the Member shall send the following information,
as appropriate, to the Secretariat:

(a) Name and call-sign, or other identification, of transmitting station;

(b) Power supplied to the antenng;

(¢) Class of emission, necessary band width;

(d) Frequencies;

(e) Contents, detailed time schedules and WMO category of the transmission;

(f) Index of co-operation and drum speed(s) of facsimile transmitter;

(g) Specific point(s) or area(s) in which the transmission is intended to be received.
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8.4.2.3
A Member shall send necessary amendments to the information supplied under 8.4.2.2 to
the Secretariat.

8.4.2.4 .
Amendmentsto the information supplied under 8.4,2.2 . should be sent to the Secretariat
ot least two months before a routine meteorological transmission is established or a
change is made in an existing routine transmission.

8.4.2.5

In addition to the information supplied to the Secretariot under8.4.2.3 notification

of impending changes in frequencies or in time schedule of any routine meteorological
radio transmission shall be included within its transmission for main synoptic_hours

during at least three days immediately prior to the change.

8.4.2.6

When it is necessary to discontinue o transmission intended primarily for reception
by other Members provision shall be made to continue to meet the requirements of all
recipients of the transmission.

Note:
Transmissions by a Member intended primarily for its own use are not affected by the
above, even if they are used by other Members.

8.4.2.7

When it is necessary or desirable to change the mode of a transmission intended
primarily for reception by other Members, notice of o duration agreed regionally
or multilaterally shall be given to the recipients.

Notes:
(1) On expiry of this notice it will be assumed that the requirements of the

recipients are met by the transmissions in the new mode.

(2) Transmissions by a Member intended primarily for its own use ore not affected
by the above, even if they are used by other Members.
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Section B - Research Activities

CHAPTER 9

METEOROLOGICAL BIBLIOGRAPHY AND PUBLICATIONS

See present Chapter 9.

Section C - Applications of meteorology to various human activities

CHAPTER 10

METEOROLOGICAL SERVICE TO MARINE ACTIVITIES

See present Chapter 10 and amendments proposed by CMM-V.

CHAPTER 11

METEOROLOGICAL SERVICE FOR AGRICULTURE

See present Chapter 11,

ANNEXES I AND II

See present Annexes I and II.

APPENDICES A, B, C AND D

See present Appendices A, B, C and D.

APPENDICE E

In the table of symbols under I.A;(3) - Present weather, the symbol
ww = 07 shall be $ . Otherwise, the present Appendix E zemains unchanged.
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VOLUME II
CHAPTER 12

METEOROLOGICAL SERVICE
FOR INTERNATIONAL AIR NAVIGATION

See present Chapter 12,
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RECOMMENDATIONS OF THE COMMISSION FOR SYNOPTIC METEOROLOGY
ADOPTED PRIOR TO ITS FIFTH SESSION AND MAINTAINED IN FORCE

Rec. 63 (70-CSM) - INCLUSION OF SHIPS' REPORTS FROM THE SOUTHERN HEMISPHERE
AND FROM TROPICAL ZONES IN BULLETINS EXCHANGED ON THE
MAIN TRUNK CIRCUIT

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING Recommendation 21 (CMM-V) - Requirements for transmisssion of
ships' weather reports, '

CONSIDERING:

(1) That the recommendation referred to above expresses a requirement
for all ships' weather reports from the southern Hemisphere and tropicol zones to
be included in global exchanges,

(2) That urgent measures should be taken to ensure that the GTS meets
the above requirements,

RECOMMENDS that Members be requested to ensure thaot all ships®' weather
reports received at their coastol radio stations from the southern Hemisphere and
from tropical zones be included in the global exchanges withthe least possible delay.

Rec. 64 (70-CSM) - PRIORITIES IN THE IMPLEMENTATION OF THE WWW NATIONAL AND
REGIONAL TELECOMMUNICATION NETWORKS

THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING Resolution 16 (Cg-V) -~ World Weather Watch,

CONSIDERING:

(1) That the timely availability of observational data at centres of the
Global Data-Processing System is an indispensable condition of the adequate function-
ing of the World Weather Watch,

(2) That, in mony parts of the world, in particular in the southern
Hemisphere and South Asia, this condition is far from being met, partly as a conse-

quence of the inadequacy of the telecommunication networks at the national and
regional levels,

RECOMMENDS that Members and Regional Associations concerned be invited to

give highest priority in the implementation of the WWW Global Telecommunication Plan
for:

(a) The collection of the observational data at the national level;
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(b) The transmission of the collected data to WMCs and RTHs on the
Main Trunk Circuit,

wifhin the time limits specified by the WWW Plan (Appendix II, paragraph 17).

Rec. 65 (70-CSM) - ENGINEERING PRINCIPLES FOR THE GLOBAL TELECOMMUNICATION SYSTEM

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING Resolution 16 (Cg-V), WWW Plan, Appendix III, paragraph 8,

CONSIDERING the need for the transmission of non-routine meteorological
messages and the exchange of service messages between meteorological telecommunica-
tion centres,

RECOMMENDS that the following engineering principles be adopted:

(1) That, in addition to catering for the transmission of routine
meteorological messages, the Global Telecommunication System be engineered for the
transmission of non-routine meteorological messages (including urgent messages);
the non-routine messages to be transmitted as adressed messages to specific meteoro-
logical telgpommunicqtion centres;

(2) That, in the Global Telecommunication System, provision be made for
the exchange of service messages beween meteorological telecommunication centres.
Rec. 66 (70-CSM) - AMENDMENTS TO CODE FORMS FM 71.D - CLIMAT AND FM 72.D - CLIMAT SHIP

THE COMMISSION FOR SYNOPTIC METEOROLOGY:

NOTING:

(1) Paragraph 9.6 of the General Summary of the Abridged Final Report of
CCl-v,

(2) Recommendation 3 (CCl-V), as approved by the President of WMO on
behalf of the Executive Committee,

CONSIDERING that the improvements in the data published on the basis of
CLIMAT messages, as required by Recommendation 3 (CCl-V), necessitate changes of the
code forms FM 71.D ~ CLIMAT and FM.72.D - CLIMAT SHIP,

RECOMMENDS :

(1) That the code forms FM 7.1D - CLIMAT and FM 72.D - CLIMAT SHIP as
given in the annex to this recommendation be adopted for the international exchange of
monthly mean surface data from land and ocean weather stations;

(2) That these new code forms become effective on 1 January 1971.
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AnnexX

AMENDED CODE FORMS

FM 71.D -~ Report of monthly means from land station

CLIMAT 11iii PPPP pPPP s TIT  eeen n R,R.R.R.R
0000 n Tr 1'"1'1'1°d

(NORMAL PPPP. PPPP s TTT  eeen n_ RlRlRIRl/)

NOTES : Amend Note (2) ucéordingly ond renumber Notes (2), (3) and (4) as (3),
(4) and (5). Insert new Note (2) to read :

"When monthly total precipitation is not available, the last group

RlRlRlRle shall be omitted from the report and nn. shall be coded //."

FM 72.D - Report of monthly means from ocean weather station

CLIMAT SHIP 99L L L aLLLL
aaa c o000

9snTwTwTw eeenrnr RlRlRlRle
PPPP snTTT Cor .
L SsnTwTwTw eee//
o 9s TT T eeen n_ RlRlRlRl/)
(NORMAL. PPP s, TT gor
s, wTwTw eee//)

NOTES : Amend Note (2) accordingly.
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Delete : -55,~R1R1Rl

Add : PPPP

PPPP
0000

RlRlRlRl

Delete : Code 3591

NEW OR AMENDED SYMBOLIC LETTERS

and their specifications.

Monthly mean pressure, in tenths of a millibar, or monthly
mean geopotential, in geopotential metres, for surface stations.

(1)

(2)

(FM 71.D, FM 72.D)

PPPP indicates the pressure reduced to an agreed datum
level specified for PPP, or the geopotential of an agreed
standard constant pressure level specified for PPP,

When PPPP is given in the occasional broadcasts of
normal data, following the code word NORMAL, it repre-
sents the normal value of the pressure or geopotential
for the month, deduced from observations over a 30-year
normal period.

Monthly mean pressure at station level in tenths of & millibar.

(1)

(2)

(FM 71.D)

If the monthly mean pressure at station level is
1000 mb or above, the first figure of POPOPOF‘o shall be O.

See Note (2) under PPPP.

Total precipitation for the month. (Code 3596)

(FM 71.D, FM 72.D)

Sign of temperature. (Code 3845)

RiRRY

(FM 71.D, FM 72.D)

NEW OR AMENDED CODE TABLES

~ Total precipitation for the month.
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Code 3596
RlRlRlRl ~ Totol precipitation for the month
Code
figure

0000 No precipitation

0001 1
0002 2
etc. etc.
8898 8898

8899 8899 mm or more
9999 More than zero and less than 1 mm

Code 3845

3 - Sign of temperature

Code
figure

0 Temperature positive or zero

1 Temperature negative
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LIST OF DOCUMENTS

I. "DOC" series

Doc : i
. . Title A?enda Submitted by
O, item
1 Provigsional agenda 2 -
2 Explanatory memorandum relating to 2 -
the provisional agenda
3 Co-ordination of data needs and 4 _ Pregident of CIMO
proposals for codes
Requirement for consideration of special
needs of autamatic weather statioms for
surface synoptic codes
4 Global Telecommunication System ’ 7 Chairman of the
: working group
5 Definitions of meteorological phenomena 8

Chairman of the
Review of the definitions and descriptions working group
of hydrometeors contained in the International

Cloud Atlas, Volume I (WMO, 1956)
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Doc, Title Agenda

No. . item Submitted by

6 Review of the Guide to the freparation of 6.4 Secretary~General
Synoptic Weather Charts and Diagrams

Proposed amendments to the Guide as a
consequence of changes of the international
codes introduced as from January 1968, and
further proposals for the enlargement of
the Guide

7 Co-ordination of data needs and proposals: 4 Secretary-General
" for codes

Standard levels in the high atmosphere

8 Review of previous resolutions and ' 12 Secretary-General
recommendations of the Commission and
relevant Executive Committee decisions

9 Co-ordination of data needs and proposals 4 Secretary-General
for codes

Adoption of the 250 mb level as a standard
isobaric level

CORR,1 (French and Spanish only)
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LIST OF DOCUMENTS

Doc, . Agenda .

No, Title item Submitted by

10 General review of Technical Regulations 11 Chairman of the
Report of the Chairman of the Working Group working group
on Technical Regulations

11 Global Observing System .- Co-ordination of 5 Chairman of the
matters relating to GOS ' working group
Report of the Chairman of the Working Group
on Synoptic Use of Meteorological
Satellite Data

12 Global Telecommunication System 7 Secretary-General
Review and follow-up of decisionsg of the
fifth session of the CSM Working Group
on Telecommunications
ADD,1; ADD.2
APP, A, ADD,1

13 Organization of meteorological activities 5; 65 9i. Rapporteur
in the field of synoptic meteorology .10

Report of the Rapporteur on the Organization -

of Meteorological Activities in the Field
of Synoptic Meteorology
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Doc,
No,

Title

Agenda
item

Submitted by

14

15

16

17

Global Observing System - Co-ordination
of matters relating to GOS

Frequency of upper-air observations
in the tropics

Co~ordination of data needs and proposals
for codes

Report of the Chairman of the Working Group
on Data Needs and Codes

General review of Technical Regulations

Review of the Technical Regulations in
the light of the World Weather Watch
ADD,1

ADD, 2

Co-ordination of data needs and proposals
for codes

Summary of comments received on the report
of the second session of the Working Group
on Data Needs and Codes, and revised pro-
posals for codes

Co-ordination of data needs and proposals
for codes

Report of the Rapporteur of the Data Needs
and Codes Sub-Group to study codes for
pregsent and past weather to be reported

in surface synoptic observations

11

United Kingdom

Chairmah of the
working group

Dr, 0, L8nnqvidt

Chairman of the
working group

Mr, I, S. Kerr
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LIST  OF DOCUMENTS

Doc,
No,:

Title

Agenda
item

Submitted by

19

20

21

22

23

Global Obgserving System
Co-ordination of matters relating to GOS

CORR,1

Co-ordination of data needs and proposals
for codes

Proposal for a code Porm intended for the
exchange of data obtained by satellite

Global Telecommunication System

Coded digital facsimile

Co-ordination of data needs and proposals
for codes

Report of the Rapporteur of the Data Needs
and Codes Sub-Group to recommend a code
form Ffor the transmission of grid-point
values :

Composition of working groups

14

.- Secretary-General

Secretariat

Rapporteur of the
study group

Dr, B, R, D88s

Secretary-General
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for codes

Code for transmission of grid-point values

401
: A
Doc., Title genda Submitted by
No,. item .
24 Global Observing'System'- Co-ordination 5 Rapporteur
of matters relating to GOS
Report of the Rapporteur on Network
Density Criteria
25 Report of the Chairman of the CSM 7 Chairman of the
Working Group on Telecommunications wvorking group
T 26 Report of the President of the 3 Acting President
Commission
27 Global Data-Processing System 6,1; Secretary-General
Implementation aspects of the Global 6.2
Data-Processing System
28 Global Observing System - Ce—ordination 5 United States of
of matters relating to GOS America
Satellite sounding of the atmosphere
29, Co-ordination of data needs and proposals 4 United States of

America
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Doc, . Agenda
Tit i
No, itle item Submi tted by.
30 Co-ordination of data needs and proposals 4  United States of
for codes America

Code group for coding state of sky in the
tropics for use in synoptic surface

observations
31 Global Obgerving System = éb—ordfhatiqn of. 5 . United States of
matters relating to GOS , America

Derivation of winds from geostationary
satellite pictures

32 - Scientific lectures and discussions 13 Secretariat
33 Practical aspects of analysis and 6.3 Professor
forecasting problems (including numerical E, M, Dobryshman

weather prediction and tropical forecasting)

Review of forecast verification techniques

34 Practical aspects of analysis and forecasting 6.3 Rapporteur
problems (inciuding numerical weather prediction
and tropical forecasting)

Report of the Rapporteur on Long-Range Weather
Forecasting



LIST OF DOCUMENTS

403

Doc. . Agenda .
T
No., itle item Submitted .by
35 Proposgals for the up-dating of Volume A 5 Secretary-General
of WMO Publication No, 9,TP.4
36 Co-ordination of data needs and proposals 4 Secretariat
for codes
Code forms for ocean parameters
37 Global Telecommunication System 7 Secretary~General
38‘ Definition of meteorological phenomena 8. Rapporteur on
Synoptic Meteorolo
Suggested solution to the problem of .yn ptic e? 9y
.. " c in the Tropics
defining a "convergence 1line".
39 Education and trainiixg in synoptic 10 Chairman of the

meteorology

Report of the Chairman of the Working Group
on Qualifications and Training of Meteoro-
logical Personnel in the Field of Synoptic
Meteorélo/gy

vorking group
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Doc, . Agenda .

No, Title . item Submitted by

40 Practical aspects of analysis and ‘ 6.3 Chairman of the
forecasting problemsg working group
Report of the Chairman of the Joint
CAS/CSM Working Group on Numerical
Weather Prediction

41 Co-ordination of data needs and proposals .4 Mr, C, G, Reeves
for codes
Revigion of the Notes in Part A, Chapter I
of Volume B, WMO Publication No, 9,TP.4

42 Co-ordination of data needs and proposals 4 ICAD Secretariat
for action
Review of aeronautical meteorological codes

43 Practicalvaspects of analysis and forecasting = 6.3 Rapporteur

problems (including numerical weather predict-
ion and tropical forecasting)

Report of the Rapporteur on Synoptic Meteorology
in the Tropics

44 Proposed WWW Plan 1972—i975 5, 6; 7 Secretary-General
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405

Doc,
No.

Title

Agenda
item

Submitted by

45

46

47

48

49

A survey of studies of and proposals on
the utilization of vertical wind shear
data .

Co~ordination of data needs and proposals
for codes

Comments and 'suggestions of CMM -on code
formg for marine purposes

Co-ordination of data needs and proposals
for codes ~ Global Telecommunication System

Aeronautical requirements for 250 mb level
data

Global Observing System - Co-ordination
of matters relating to GOS

Weather observations from sparse oceanic
areas

Rationalization of the types of output
products of the Global Data Processing
System

National Meteorological Centres in
relation to WMCs and RMCs

6.2

Hydrometeorological
Service of the U,S5,5,R,

President of CMM

ICAO Secretariat

South Africa

South Africa
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LIST OF DOCUMENTS

Doc, Agenda
Title i
No.. itl item Submitted by
50 Practical aspects of analysis and fore- 6.3 United States of America
casting problems (including numerical
weather prediction and tropical forecasting)
Automation and weather prediction
51 Global Observing System - Co-ordination 5 United States of America
of matters relating to GOS
Data from automatic weather stations
52 Co~-ordination of data needs and proposals 4 President of CHy
for codes
Data needs for operational hydrology
53 Practical aspects of analysis and fore- 6.3 Secretary-General

cagsting problems (including numerical
weather prediction and tropical fore-
casting)

Report of the CSM Rapporteur,

Dr, P, I, Miljukov, on Meteorological
Forecasts of Importance to Hydrological
Forecasting
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Doc, . ' .

oc Title A?enda Submitted by
No, item

54 Global Observing System - Co-ordination 5, 6, 7 Secretary-General

of matters relating to GOS - Global Data-
Processing System - Global Telecommunica-
tion System

55 Global Observing System -~ Co-ordination 5 United States of America
of matters relating to GOS

Potential meteorological observing
systems during the 1970's

56 Practical aspects of analysis and 6.3 United States of America
- forecasting problems (including
numerical weather prediction and
tropical forecasting)

Uge of asynoptic data

57 Global Telecommunication System 7 United States of America

Status and proposal for use of tele-
communication facilities for seismological

data
58 Co-ordination of data needs and pro-. . 4 Chairman of the Working
posals for codes ' ~ Group on Data Needs and

. Cod
Report on the third and final test of odes

the proposed code form for the trans-
mission of grid-point values
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LIST OF DOCUMENTS

Doc.
No.

Title

Agenda

item Submitted by

59

60

61

62

63

Co-ordination of data needs and proposals
for codes and Globol Observing System -
Co-ordination of matters relating to GOS

Formats of air reports used as basic
meteorological data

Global Data-Processing System -
Composition of working groups

Proposal to establish b Working Group for

~ Co-~ordination of Technical Operational

Matters of the Global Data_Processing

System

Co-ordination of data needs and proposals
for codes -

Re-location of time group in METAR/SPECI
and period-of-validity group in TAF

2

Global Telecommunication System

Revision of data designators

Co-ordination of data needs and proposals
for codes

Proposal for a change in the SHIP code

Co-ordination of data needs and proposals
for codes

Calculation by computer of geopotential,
temperature, dew-point deficit, direction
and wind velocity at standard isobaric
surfaces using dota at significant points

4; 5 United States of America

6; 14 United States of America

4 Secretary-General

7 France

4 U.S.S.R.

4 Hydrometeorological
Service of the
U’ S. S. R.



LIST OF DOCUMENTS

409

Doc. Title Agenda Submitted by
No. item
65 Co-ordination of data needs and proposals 4 Hydrometeorological
for codes Service of the
Results of tests of SYNOP and SHIP codes Ufs'S'R'
66 Co-ordination of data needs and proposals 4 Hydrometeorological
for codes Service of the
The coding of wind speeds in the SYNOP U.S.5.R.
and SHIP code forms
II. "PINK" series
Doc. . Agenda .
No. Title item Submitted by
1 Opening of the session 1 President of CSM
2 Preliminary report of plenary on 4 Chairman of Committee A
item 4 - Co-ordination of data
needs and proposals for codes
3 Organization of the session 2 Acting President of CSM
4 Education and training in synoptic | 10 Chairman of Committee C

meteorology
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3°°' Title Agenda Submitted by
0. item o
5 Report to Plenary on item 9 - 9 Chairman of Committee C

Organization of meteorological
activities in the field of
synoptic meteorology

6 Report to Plenary on item 4 - 4 Chairman of Committee A
Co-ordination of dota needs and
proposals for codes

7 Report of Committee B to Plenary | 7 Chairman of Committee B

on item 7 - Global Telecommunication
System
8 Report of Committee B to Plenary 7 Chairmon of Committee B
on item 7 - Global Telecommunication
System
9 Report of Committee B to Plenary 7 . Chairman of Committee B
on item 7 - Global Telecommunication
System
10 Report of Committee B to Plenary 7 Chairman of Committee B
: on item 7 - Global Telecommunication
System
11 Report of Committee B to Plenary 7 Chairman of Committee B

on item 7 - Global Telecommunication
System
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- .-

Doc. \ Agenda .

No. Title item Submitted by

12 Report of Committee B to Plenary 7 Chairman of Committee B
on item 7 - Global Telecommunication
System
CORR.1

13 Report of Committee B to Plenary _ 7 Chairman of Committee B
on item 7 - Global Telecommunication
System

14 Report of Committee B to Plenary 7 Chairman of Committee B

“on item 7 - Global Telecommunication '

System '

15 Report of Committee B to Plenary 7 Chairman of Committee B
on item 7 - Global Telecommunication
System
CORR.1

16 Report of Committee B to Plenary 7 . Chairman of Committee B
on item 7 - Global Telecommunication
System '

17 Report of Committee B to Plenary 7 Chairman of. Committee B

on item 7 - Global Telecommunication
System
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LIST OF DOCUMENTS

Doc.

No.

Title

Agenda

item

Submitted by

18

19

20

21

22

Report to Plenary on item 4 -
Co-ordination of data needs and

proposals for codes

Code form for radar observations

Draft report to Plenary on item 6 -

Global dota processing system

Report to Plenary on item 5 -
Global Observing System

Co-ordination of matters relating
to GOS

Report to Plenary on item 4 -
Co-ordination of data needs and
proposals for codes

Code forms for upper-air
observations

Report to Plenary on item 4 -
Co-ordination of data needs and
proposals for codes -

Code forms for reporting ocean
parameters

Rupporteur of Ad-hoc Group A

Chairman of Committee C

Chairman of Committee C

Chairman of Committee A

Chairman of Committee A
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No. item
23 Report to Plenary on item 8 - 8  Chairman of Committee A

24
REV.1

25

26

27
REV.1

28 .

Definitions of mieteorological
phenomena

Report to Plenary on item 13 -
Scientific lectures and discussions

Report on item 6 - -
Global dota processing system

Report to Plenary on item 12 -
Review of previous resolutions and
recommendations of the Commission
and relevant Executive Committee
decisions

Election of officers

Report to Plenary on item 4 -
Co-ordination of data needs and
proposals for codes

Codes for aeronautical purposes

ADD.1

13

12.

15

Vice-President

Chairman of Committee C

Chairmon of Committee C

Chairman of the Nomination
Committee

Chairman of Committee A
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Doc. Title Agenda Submitted by

No. item

29 Report of Committee B to Plenary 7 Chairman of Committee B
on item 7 - Global Telecommunication
System

30 Report to Plenary on item 4 - 4 Choirman of Committee A

Co-ordination of data needs and
proposals for codes

Evaluation and determination of
data needs

31 Report to Plenary on item 5 - 5 Chairman of Committee C
Global Observing System -
Co-ordination of motters relating
to the GOS

Establishment of the Working Group
on the Global Observing System

32 Report to Plenary on item 1ll - 11 Chairman of Committee C
General review of Technical
Regulations :
ADD.1 11;7 Chairman of Committee B
33 Report to Plenary on item 3 - 3 Chairman of Committee C

Report by the President of the
" Commission
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No. item
34 Report to Plenary on item 4 - 4 Chairman of Committee A

Co-ordination of date needs and
proposals for codes

Revision of notes in chapter I
of Volume B

35 Report to Plenary on item 4 - 4 Chairman of Committee A
Co-ordination of data needs and
proposals for codes

Reconstruction of the actual
soundings from Parts B and D
of TEMP

36 Report to Plenary on item 5 - 5 Chairman of Committee C
Global Observing System -
Co-ordination of matters rcloting
to the GOS

37 Report to Plenary on item 6 - 6 Chairman of Committee C
Global data-processing system

38 Report of Committee B to Plenary 7 Chairman of Committee B
on item 7 - Global Telecommunicatior
System

39 Report of Committee B to Plenary 7 Chairmon of Committee B

on item 7 - Global Telccommunication
System
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40 Report to Plenary on item 4 - 4 Choirman of Committee A

Co-ordination of data needs and
proposals for codes

Establishment of the Working Group
on Codes

41 Report to Plenary on item 4 - 4 Chairman of Committee A
Co-ordination of data needs and
proposals for codes

Code form for the transmission of
grid-point values

42 Report of Committee B to Plenary 7 Chairman of Committee B
on item 7 - Globdl Telecommunication
System

43 Report of Committee B to Plenary 7 Chairman of Ccmmittee B
on item 7 -~ Global Telecommunication
System

44 Report of Committee B to Plenafy 7 - Chairman of Committee B

on item 7 - Global Telecommunication
System
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45

47

48

Report to Plenary on item 4 -
Co-ordination of dato needs and
proposals for codes

Standard format for the exchange
of aircraft reports for synoptic
purposes

Report to Plenary on item 4 -
Co~ordination of data needs and
proposals for codes

Code form for the exchange of
synoptic surface observations
originating from automatic
weather stations

Report to Plenary on item 4 -
Co-ordination of data needs and
proposals for codes

Revision of code forms in
Chapter 1 of Volume.B

CORR.1

Report of Committee B to Plenary
on item 7 - Global Telecommunication
System

4

Chairman of Committce A

Chairman of Committee A

Chairman of Committece A

Chairman of Committee B
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49 Report to Plenary on item 4 - 4 Chairman of Committee A
Co-ordination of data needs and
proposals for codes
Code form for synoptic surface
observations
50 Report to Plenary on item 4 4 Chairman of Committee A
Co-ordination of data needs and
proposals for codes
Code form for reporting synoptic
interpretation of cloud data
obtained by meteorological satellites
51 Election of officers 15 Secretary-General's
. representative
52 Report of ad hoc Committee on the 14 Rapporteur of adlhoc
nomination of chairmen and members Committee

of working groups and of rapporteurs
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A, - DECISIONS RECORDED IN THE GENERAL SUMMARY OF THE WORK OF EC-XXII

(Relevant extracts)

2.1 Report of the President of the Organization (Agenda item 2.1)

2.1.4 The Executive Committee endorsed ithe President's approval of the
following recommendations:

- Recommendation 3 (CCl-V) - CLIMAT Messages

- Recommendation 63 (70-CSM) - Inclusion of Ships' Reports from the
- Southern Hemisphere and from Tropical Zones in Bulletins exchanged
on the Main Trunk Circuit

- Recommendation 64 (70-CSM) - Priorities in the Implementation of
the WWW National and Regional Telecommunication Networks

- Recommendation 65 (70-CSM)-- Engineering Principles for the
Global Telecommunication System

- Recommendation 66 (70-CSM) - Amendments to Code forms FM 71.D -
CLIMAT ond FM 72.D - CLIMAT SHIP

- .~ Recommendation 44 (70-CSM) - Facsimile Test Chort

- Recommendation 18 (CMS-V) - Location of Period-of-Validity Group
in TAF,



4.10 Synoptic Meteorology (including the report of the
‘ president of CSM) iAgenda item 4.10) _
4.10,1 The Executive Committee noted with appreciation the

report of the president of CSM. It also noted the final report of
the fifth session of CSM and recorded its decisions on the recom-
. mendations developed at this session in Resolutions 14 and 15
(EC-XXII);

4.10,2 With regard to Recommendations 15 and 16 (CSM-V) con-
cerning the new code forms BATHY and TESAC for ocean parameters, the
Executive Committee was informed that principles for criteria for
the selection of significant depths, which are based on character-
istics of the temperature and/or salinity profile, had recently been
developed by the IOC Working Group on International Oceanographic
Data Exchange, in consultation with the International Council for the
Exploration of the Sea. It requested the president of CSM to arrange
for the inclusion of this material, when approved, in the notes under
the code forms concerned.

4.10.3 With regard to Recommendation 22 (CSM-V) - Code form for
synoptic surface observations, one member of the Committee indicated
that the increased length of SYNOP messages in bad weather conditions
was likely to lead to a temporary reduction of the number of reports
which could be transmitted, particularly in parts of the southern
hemisphere, The Committee was, however, informed that the pros and
cons of the new code had been thoroughly discussed by CSM-V and that
these discussions had resulted in a general support of the new code
form. Moreover, the Committee noted that provision was made for a
trial period to test the new code, in preparation of its introduction
on 1 January 1975. With these considerations in mind, the Committee
approved Recommendation 22 (CSM-V).

4.10.4 . The Committee, when approving the other code changes
which were recommended for implementation as from 1 January 1972,
noted with satisfaction that the Secretary-General had taken steps
for advance copies of the code amendments, as approved by the
Executive Committee, to be sent to Members of the Organization.

4.10.5 While the amendments to Volume I of the WMO International
Cloud Atlas as proposed by Recommendation 41 (CSM-V), implied a
change to an annex to the Technical Regulations, the Committee agreed
that a decision could not be postponed until next Congress since the
changes in the definitions and descriptions of hydrometeors corres-
ponded to approved changes in the International Meteorological Code
Tables.

4.10.6 In approving Recommendations 31 and 42 (CSM-V), the
Committee agreed that there was a requirement for regulatory material
of a type which. could be more easily amended, in the light of new
developments, than the material contained in the WMO Technical Regula-
tions. Such material would find its place in the proposed manuals.



4.10.7 Finally, the Committee noted that CSM had asked for
guidance from the Executive Committee regarding the use of the GTS
for the transmission of seismic data as requested by IUGG. It con-
sidered that the IUGG request should be examined within the general
framework of geophysical information as provided for in the WMO
Convention. Already the GTS will be used to exchange data observed
in IGOSS, the plan of which was jointly developed and approved by
the I0OC and WMO; indeed, many of these data which require undelayed
exchange are of interest both to oceanographers and to meteorologists.
The Committee further noted that the president of CAS had advised
that the question is also likely to arise of the use of the GTS to
exchange solar terrestrial data. .

Some concern was therefore expressed that the exchange
of increasing amounts of geophysical data of different types through
the GTS might interfere with the transmission of those meteorological
operational data where the value decreases rapidly with delay. On
the other hand,. it was noted that exchanges of seismic data are
already being carried on a number of high. speed GTS channels; such
exchanges were found most useful and did not interfere with existing
exchanges as they are carried out in off-peak periods and the volume
of traffic is very small. The Committee agreed that, as more high
speed GTS channels became available, the use of the GTS for the
exchange of a variety of types of geophysical data would become in- .
creagingly practicable. .

In conclusion, the Executive Committee agreed in principle
~that the GTS be used for the transmission of environmental geophysical
information. It requested the Secretary-General to inform all con-
cerned of this decision, The Committee further stipulated that when
developing arrangements for the transmission of new types of environ-
mental data, the CSM should apply the same criteria of relevance and
of operational priorities with regard to the transmission of new
environmental information as are applied to the data already planned
for transmission on the GTS. .
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B. RESOLUTIONS

Resolution 14- (EC-XXII)

REPORT OF THE FIFTH SESSION OF THE COMMISSION FOR SYNOPTIC METEOROLOGY

THE EXECUTIVE COMMITTEE,

HAVING CONSIDERED the abridged final report of the~fifth ‘session of the
~Commission for Synoptic Meteorology,

DECIDES:

(1) To note the report;

(2) To note Resolutions 1-8 (CSM-V);

(3) To embody the substance of the following recommendations in'a resolutlon
of the Executive Committee as indicated:

(4)

Recommendations 1 to 5 inclusive, 7 to 19 inclusive, 21 and 23 (CSM-V)
in Resolution 15  (EC-XXII);

To take taction on the remaining recommendations-as follows:

Recommendation 6 (CSM-V) - Standordlzed fgfmat for the exchgggg_gf air-
craft reports ftor synoptic purposes < h - -

(a) Notes this recommendation;

(b) Requests the Secretary-Generol to inform ICAO in respect of Recom-
mendation 5.1/2 of the ICAO Sixth Air Navigation Conference:

(i) Of the meteorological requirements, as expressed by the
Commission, for a standordized format for the exchange of
AIREP for synoptic purposes;

(ii) Of the need for the early introduction of a stondardized for-
- mat of aircraft reports which takes into account .the meteoro-

logical requirements.,

Recommendatlon _20 (CSM-V - Code form for reporting synoptlc
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(a) Approves these recommendations;

(b) Invites Members to test the code forms and inform the Secretary-
General, not later than 1 October 1972, of the results of the tests;



{c)  Invites the president of CSM, with the assistance of the Secretary-
General to toke the necessary steps to ensure the timely incor-
poration of the results of the tests in the code forms for intro-
duction for international use as from 1 January 1975;

(d) 1Invites the presidents of the regional associations with the
assistance of the Secretary-General to co-ordinate the development
of. revised regional coding procedures, pertinent to the new code
form for synoptic surface observations, with the actions taken by
the president of CSM under (c) above.

Recommendation 24 (CSM—V) - Revision of Notes in Chapter I of Volume B

£ N\ . .
{a) Approves this recommendation;

(b) Directs the Secretary-General to take the necessary action in con-
sultation with the president of CSM.

Recommendation 25 (CSM-V) - Reference in Volume B to the selection of
elements from synoptic reports for inclusion in weather bulletins for

(a) Approves this recommendation;

(b) Requests the Secretary-General to incorporate the information
mentioned in Recommends: (2) in the Introduction to Part A of
Chapter 1 of Volume B at the time of the introduction of the
revised Notes in this chapter. '

Recommendation 26 (CSM-V) - Priority of synoptic time for upper-air
observations

(a) Approves this recommendation;

(b) Requests the Secretcry;Generol to bring the recommendation to the
attention. of the presidents of regionol ossociations.

No. 9.TP.4

Recommendation 27 (CSM-V) Qg-dotug of Volume A of WMO Publication

. (0) Approves thza recommendatxon--
(b) Requests the Secretory—Generol to xuplement it as soon as possible.

Recommendutxon 28 (CSM-V) - Output products of WMCs

Recommendation 29 (CSM-V) - Oytput products of RMCs

(o) Approves these recommendations;



(b) Requests the Secretary-General to bring them to.the attention of
all concerned.

Recommendation 30 (CSM-V) - Publlcotlon of a Guide on tES_919b°l Dutg
Proce551ng System ______

(o). Approves this recommendation;

(b) Requests the -president of CSM to arrange in consultation with the
Secretary-General for the early preparation:of the guide,

(c) Requests the Secretary-General to publish the guide, when pre-
- " pared, in thé=«four official languages of the Organization.

Recommendation 31 (csM-v) -. ~ Global Telecommunication Systems Manudl

(a) Approves this recommendation;
(b) Instructs the Secretary-General:

(i) To prepare, in consultation with the president of CSM,. the
manual which replaces the present Guide to Meteorological
Telecommunications, included in the WMO Publication
No. 9.TP.4, Volume C;

(ii) To ‘make proposals to Cg-VI on the:stotus of the Global Tele-
communication System Manual and its relationship to the WMO
Technical Regulations.

Recommendation “32 (CSM-V) - Organization of the Global Telecommunication
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(a) Approves these recommendations;

~(b) - Authorizes the presidént_of'CSM,>in consultation with the Secretary-
' General to approve such minor adjustments of the texts given in the
‘annexes to the above recommendations as they are required;

(c) Directs the Secretary-General to bring them to the attention of all
concerned.

. Recommendation 39 (CSM-V) - Implementation dates of meteorological tele-
communication procedures for the Global Telecommunication System

(a) Approves this recommendation;

. (b) Directs the Secretary-General to bring the implementation dates to
the attention of all concerned.

Recommendation 40 (CSM-V) - Implementutxon dates of the Main Trunk
Circuit and its branches

(a) Approves this recommendation;

(b) Directs the Secretary-Generdl to bring it to the attention of all
concerned;

(c) Directs the Secretary-General to assist in the co-ordination of
" the implementation of the Main Trunk Circuvit aond its branches as
necessary.

Recommendation 41 (CSM-V) - Amendments to Volume I of the WMO Inter-
national Cloud Atlas

(a) Approves this recommendation;

(b) Requests the Secretary-General to arrange for the publication of
the revised definitions of hydrometeors as a replacement of the
relevant part of the definitions of Chopter II of Volume I,

Part II, of the International Cloud Atlas.

Recommendation 42 (CSM-V) - Amendments to the Technical Regulations

(a) Notes this recommendotions;

(b) Reﬁuests the Secretary-General:

(i) To arrange for the re-editing of the Technical Regulations,
incorporating the amendments recommended by the technical
commissions;
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(ii) Prepare and submit to the Sixth Congress a re~edited version
of .the Technical Regulations (present chapters I-XI);

(iii) To make-proposals to Sixth Congress on the status to be given

to "Manuals" which imply obligations for Members.in respect
of WWW.

Recommendation 43 (CSM-V) - Revision of resolutions of the Executive

‘(Action on:this recommendation was taken under agenda item 5.8)

DIRECTS'the‘Secretory-Generol to-inform all concerned.

NOTE: ‘This resolutiefi .replaces Resolution 12 (EC-XVIII) which, is no longer®in force.
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Resolution 15 (EC-XXII)

MODIFICATIONS TO THE INTERNATIONAL METEOROLOGICAL CODES -

THE EXECUTIVE COMMITTEE,

- NOTING Recommendations 1 to 5 inclusive, 7 to 19 inclusive, 21 and 23
(CsM-v), :

= - CONSIDERING the need for.bringing the international meteorological forms
of messages and-codes up” to date as proposed by the Commission for Synoptic Meteoro-

logy, - ’
DECIDES:
(1) *To approve Recommendations 1 to 5, 7 to 14, 19,.21 and 23 (CSM-V),

. (2) To approve Recommendations 15 and 16 (CSM-V) with: the understanding
that the code forms and/or the date of applicability will be further considered
.in the event that IOC does not occept the same code forms with effect from the
same date; '

: (3) To approve Recommendation 17 (CSM-V) on the understanding that. the
date of -applicability will be further considered in the event that it is not found
acceptable by ICAO;

(4)- To confirm the opproval.of Recommendation 18 (CSM-V) by the President
of WMO acting on behalf of the Executive Committee in accordance with Regulation 9(5)
of the General Regulations; -

(5) That the amendments and new code forms resulting from Recommendations 1
to 5, 7 to 17, 19, 21 and 23 (CSM-V) come into force on 1 January 1972;

REQUESTS the president of CSM to arrange, in.consultotion with the Secretary-
General, .for any necessary minor ‘changes in the new and revised code-forms approved.
- by the Executive Committee to be made; : :

- DIRECTS the -Secretary-General to publish and distribute, before July 1971,
- the new code decisions.in“Volume B, WMO Publication No. 9.TP.4. .
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