WORLD METEOROLOGICAL ORGANIZATION

COMMISSION FOR SYNOPTIC METEOROLOGY

ABRIDGED FINAL REPORT

OF THE

FOURTH SESSION

Wiesbaden, 8 March - 2 April 1966

PRICE : Sw. fr. 25.—

WMO - No. 198. RP. 70

Secretariat of the World Meteoroiogical Organization - Geneva - Switzerland
\ 1966



NOTE

The designations employed and the presentation of the material in this publication do not
imply the expression of any opinion whatsoever on the part of the Secretariat of the World
Meteorological Organization concerning the legal status of any country or territory or of its
authorities, or concerning the delimitation of its frontiers. : - '



CSM
Working Group on Data Needs and Codes

Mr. G. Doumont (Chairman) (Belgium)
M. Allouche (Tunisia)
E. Carlsen (Denmark)
A, Durget (France)
W.M, Levi (Israel)
V. Mastino (Italy)
J.A, Oyebode (Nigeria)
C.G. Reeves (U,S.A,)
Miss F, Feutt (Poland)
K. Agematsu (Japan

Mr.G,. Doumont

Chairman, CSM Working Group
on Data Needs and Codes

Régie des Votes Aériennes
Bureau des Prévisions
Météorologiques

Aéroport des Bruxelles-National

Belgique



IIT

CONTENTS

Page
List of persons attending the SessSion .siiveeceetiseeccccesecesssascassesssnseascsnss VIII

Agenda c.iieveieiiincniiieiiesiitirsttotcrssnesensaans B N XIT
General summary of the work of the sesslon .ceeieieicseresessecescsosssocsssscnosaanns 1
Resolutions adopted by the SeSSIoNn .tueieeeietvesrerrosccncccsassssasosssscssascsPancas 53

Final Session

No. No.
1 5/1 Working Group on Data Needs and COeS seeeeeeeeerencenserennnans 53
2 6/1 Rapporteur on Network Density Criteria .........cc.eciiieinnann. 55
3 7.14/1 Working Group on Telecommunications ...eececeeeseeroreesnsocoass 55
4 8/1 Re-establishment of the Working Group on the Synoptic Use of
/vMeteordlggical Satellite Data vuseecacssresrescccsssanssscscnans 57
5 9/1 Rapporteur on Meteorological Forecasts of Importance to
Hydrologlcal ForecastiNg «eeveeeeeeiesusncssoaassecosossessnnaas 58
6 9/2 : Rapporteur on Synoptic Meteorology in the Tropics ...ccvvvecenss 58
7 9/3 Rapporteur for Long-range Weather Forecasting .................. 59
8; 11.6/1 Working Group on Descriptlon of ﬁydrometeors cetsesassssesvsassane 59
9 12/1 Working Group on Technical Regulations T 60
10 l}/l Rapporteur on the Organization of Meteorological Activities in
the Field of Synoptic MeteOorologZy +...vesececseccssasvsasasocsanss 61
11 14/1 Revision of the resolutions and recommendations of the
Commission for Synoptic MeteorologY ..eseiececesssccssascrocnces 61
12 15/1 Advisery Working Group of CSM «...evveriieeiiiiiriinianiiieanne 62
Recommendations adopted by the session R R R R R R R R 63
Final Session
No. No.
NN 4/1 Priority in transmission of the various types of meteo-
rological data after an interruption of transmission ........... 63
4/2 Standard levels in the high atmoSDHEI€ veveveveececroeossncassas 63
3 5/1 Assistance to the Working Group on Data Needs and Codes ........ 64
4 5.6/1 Amendments to the Technlcal Regulations resulting from code
changes ..... C ettt eeetecaaaenacaccntentteeatat et tetaannanssonbenn 65
5 5.7/1 Date of implementation of the code changes revised by CSM
at 1ts FOUrth SESS10N teviesterenoorisresscsensssenstsasassssance 65
6 5.7/2 Introduction of the new isobaric surfaces in upper-air
TEPOTES cevneroeoonseeseasanasosososesesassessasnsssaasasasosnss 65
7 5.1 Units for wind speed in meteorological messages for

international eXChANZES ...veeeescrocrcersansecssosnvaossansasonse 66



CONTENTS

Recommendations (continued)

Final Session
8 5.9.1/1
9 5.9.4.1/1
10 5.9.4.3/1
11 5.9.4.4/1
12 5.9.4.5/1
13 5.5.1/1
14 5.10.1/1
15 5.10.2/1
16 5.10.3/1
17 5.10.4/1
18 5.11/1
19 5.12.1/1
20 5.12.2/1
21 5.12.3/1
22 5.12.4/1
23 5.12.5/1
24 5.4.2/1
25 5.4.3/1
26 6/1
27 6/2
28 7.1/1
29 7.1/2
30 7.1/3
31 7.2/1
32 7.2/2
33 7.2/3
34 7.3/1
35 7.3/2
36 7.4/1

Amendments to WMO Publication No. §.TP.4, Volume B,
concerning code UB77 cuoveeerotncnceuanenncroecnoasnnans ceeecnen

Reporting of sea-surface temperature and wind waves and
SWELL WAVES tieeeesceessavasossessnesccssssoosssosnosascssesonsae

Reporting of precipitation .....eciveecennsceesecsacsscsssansnoes
Coding of the duration of precipitation ...cvevieeeeeenecrecnnnns

Time interval for computing mean surface wind for aeronautical

DUI'DOSES s esersavsasssasessssossoscssssscsnsnnassosasnssossnssas
Reporting of ship's average speed L T T TR PR PR PP
TEMP and TEMP SHIP reportS svieeesseascescsasssosncacsssosonasss
PILOT and PILOT SHIP cOde fOTMS tevvevsvenccrsassnnnccnssasnoss
Amendments to the codes 1051 and 3644 (ROCOB code form)........
Upper~air report from aircraft ....ccveiveeerencesccncrsncoanns
Amendments-t;analysis codes FM 45.C and FM 46.C ..coouvnnnnnnes
Aviation weather reports ..c.cceciiiseecscessvessncnsncssocsasnns
Aerodrome forecastsS ..eeeeveeccssececscrorsssacsssssossscenasesss
Area, route and flight forecast for aviation ...... ceresesacsas
Report of monthly mMeans ....eeeeescecessscacasarsencnssansannnss
Amendments to FM 61.C - MAFOR code fOrm ...ceeeecsvncnsnncsncns
Reporting of ship's position t.ceveveereierecscessncccaasncannas
Identification of ship report and position ..ccieivcennceconcss
Research projects on networks density ....cceveierecnercancness

Procedures for selection of aircraft reports for
hemispheric exchange ......cccevveceocvecocsccccarccaccssnsanns

Amendments to Technical Regulations - Definitions - Territorial
Droadcast cvieeeeeeresrvescecescsosererrsoacocsscsassoncesssanses

Amendment to Technical Regulation 6.3.1.2 ..coseesecesccncsnnss
Technical Regulations - Defiﬁition of "Meteorological Message".
Collection and distribution of observational data ....cecveesee
Improvement of the collection and exchange of global data .....

Technical and financial assistance for implementatioh of
telecommunication facllities .ieieeeererncassosssocccccronsarss

Contents of northern hemisphere exchanges ......ccccveveeeceane

Interim arrangements for the exchange of southern hemisphere

AAtA i ecerssssossssrecsosscactcaascsncasresosssacsosctccsonssnsans

Improvement of the Tokyo-Honolulu segment of the northern
hemisphere exchange system ......ieveiineecescesececsssesooonns

67

67
68
68

68
69
69
70
70
71
72
72
73
T4
74
75
75
76
7

T

78
78
79

79
80

80
80

82

83



CONTENTS

Recommendations (continued)

Final Session

No..
37
38
29
40

41
42

43
44
45
46
47

48

49
50
51

50
53
Annexes
‘ I

IT

ITT

No.
7.4/2 °  Amendments to Chapter I, Volume C, WMO Publication No. 9.TP.4 ..
7.4/3 Telecommunilcations procedures and practices .iiiveeessscoseneeos
7.4/4 Uniform teleprinter procedures for meteorological bulletins ....
7L5/1 Use of AFTN circuits for transmission of basic meteorological
Information ..ieeieeriessnessoseceanescconesosonosssssocssosssnncns
7.6/1 Proposed plan for the main trunk circult of the WWW global
‘ telecommunication system interconnecting world meteorological
centres and regional telecommunication hubs ....eceeeveecseneces
7.8/1 Study of radio transmission characteristics of automatic
weather stations and their co-ordination with those requilred
.for ocean-data stations ...eievececrecrocecnscossrscsocscronccanas

7.9.1/1 Technical characteristics of telegraph transmissions ...........
7.9.1/2 Technical characteristics of‘radio-teleprintertransmissions e

7.16/1 Standardization of international meteorological transmission
by facsimile — Equipment characteristics ,......e00ceneconevens
7.17/1 . Advanced notification of changes in Volumes Aand C of WMO
Publication No. 9.TP.4 .......... tecectseatrestattersatsaesasane
.7.19/1 Implementation of code and telecommunications decisions
adopted by the fourth session of CSM ..i.ciieeravoecsocccencannns
9/2 Participation of the Commission in a Jjoint CAe/CSM Working
. Group on Numerical Weather Prediction .......ceeeciecvcnncceaces
11.2/1 Pressure reduction methodS .eeeeeieesesscorsreronasancsssassasns
11.3/1 Definition and reporting of visibillity ...evvieinrerececrecnronns
12/1 The use of the term'Greenwich Mean Time (GMI')"as a synonym
for Universal Time (UT) or Greenwich Civil Time (GCT) vevvvvvese
12/2 .. Inclusion of the term "Convergence Line" in Volume I of the
Technical Regulations .....ceocoeecoese sseesscsasscsasrsrneanene
14/1 Revision of resolutions of the Executive Committee based on

the previous recommendations of the Commission for Synoptic
MeteOrOloBY cesceseeravsnaossasocossscsasosoassscsscsosenscsssocs

Annex to paragraph 5.2.2 of the General Summary

List of phenomena to be studled for the reporting of both

present and past weather for the international exchange of meteorological
data TYPe TIT tuieeevesoasossscosscoossossoccssoosassesosossaansssassnsscsancsscs

Annex to paragraph 5.2.3.2 of the General Summary

List of phenomena to be studied for the reporting of both

present and past weather for the international exchange of meteorological
data Type TI .. eirieereeaseccetocorossosconasasososossoscsessossasnscsansansscs

Annex to paragraph 5.2.4 of the General Summary
List of 'phenomena which, together with those proposed for Type II data, .

‘are to be studied for the purpose of reporting both present and past

weather for the international exchange of meteorologlcal data Type I .......

83
83
84

84

85

86
87
87

88
88
89.

90
91
92

93

94

94

95

96

101



VI ‘ CONTENTS

_ Annexes (continued)

FPage

Iv Annex to paragraph 5.3.1 of the General Summary

Provisional 1list of requirements for the reporting of Type II and .

Type III surface data other than present and past weather ..........cc00.0. ioe
v Annex to paragraph 5.3.3 of the General Summary

Provisional list of requirements to be added to those "for Type II

data (see Annex- IV) for the reporting of Type I surface data other

than present and past weather .......ceeuiiieeiiroereretnoccnnnrcrensrvonnns 107
VI Annex to paragraph 5.4.1.1.37 of the General Summary

Broad outline of a possible new reporting method for upper-air .

pressure, temperature, humidity and wind’ data cebsessecerssserscsccsasesanns 108
VII Annex to paragraph 5:4.1.5 of the General Summary .

Criteria for the “determination of significant levels for the WInd .evevnees 109
VIII Annex to paragraph 5.4.1.6 of the General Summary .

Criteria for determining the maximum wind level(S) ....veevevoenreveeennees . 111
X Annex to paragraph 5.4.1.7 of the General Summary .

Minimum requirements for the exchange of basic upper-air data ceeesenresans 112

Part A - Pressure, temperature, humidity and wind reports .............,.;. 112

Part B - Upper-wind TeportS ..uevesescesosssscesasssossssccscssasosasssnsas 114
X Annex to paragraph 5.4.3 of the General'summary '

Requirements for aircraft observational data .......ciieeeeeeincertonnentnns 116
XT Annex to paragraph 5.5 of the General Summary C A

Requirements for non-meteorological parameters contained 1n messages .:..... 118
XII Annex to paragraph 7.3.2 of the General Summary

Statements of delegations on improvements of the exchange of northern

hemisphere data ..veeeveescossssscnoresescssssasscssosssossssvsessssassvenscs 120
XIIT Annex to paragraph 7.16.3.2 of the General Summary

Gulde lines for the CSM Working Group on Telecommunications for test

charts for facsimile transmission Ceerveesiesasectessacssactes et asesesstee 122
XIV Annex to Resolution 1 (CSM-IV) '

Working Group on Data Needs a&nd COGeS.esesesessrorssossrscscoancsansosssncs 124

Part A - Terms Of IefereNCEe ..eeesesessssssosonscsrssasscscsoasnnssssasnnsons 124

Part B - Principles for guidance of the working group in developing

meteorological COdES .iveiecrstssearsrssacsroccssssssconcssnossecsscasssacas 124

Part C - Approach to the problem of the determination of requirements .... 126

Part D - Specific problems assigned‘to the Working Group on Data Needs

ANA COAECS vevesseoososcctsosnsosessssssssasssansssssassosscsssasosncsoccesssses 127
XV Annex to Resolution 9 (CSM-IV)

Additions and amendments to the Technical Regulations .....c.cvevenveevasons 129
XvI Annex to Recommendation 8 (CSM-IV)

Amendments to WMO Publication No. 9.TP.4, Volume B sveivecrscnssrcasscscanscs 132
XVII Annex to Recommendation 9 (CSM-IV) : :

Amendments to WMO Publication No. 9.TP.4, Volume B iiereetricainsonsansrsens 133

XVIIT Annex to Recommendation 11 (CSM-IV)
Amendment to WMO Publication No. 9.TP.4, /Volume B teveeassersssrerssaossncssse 136

XIX Annex to Recommendation 13 (CSM-IV)'
Amendments to WMO Publication No. 9.TP.4, Volume B I Y 137



CONTENTS VIT

Annexes (continued) Page
XX Annex to Recommendation 14 (CSM-IV)

Part A Amendments to WMO Publication No. 9.TP.4, VOlume B ...eveceecensns 138

Part B- Notes developed as guldance for the Secretariat in preparing

the final text for inclusion in WMO Publication No. 9.TP.4, Volume B ..... 144
XXI Annex to Recommendation 15 (CSM-IV)

Part A Amendments to WMO Publication No. G.TP.4, Volume B ,..ecceceeeonees 150

Part B ~Notes developed as guidance for the Secretariat in preparation of

the final text for inclusion in WMO Publication No. 9.TP.4, Volume B ..... 155
XXIT Annex to Recommendation 17 (CSM-IV)

Figure code form for the hemispheric exchange of meteorological data

From Al e Al t et iinieteiresoerosoacesesenonsananessnsosnossessecssencans 158

XXIIT  Annex to Recommendation 18 (CSM-IV)

Amendments to WMO Publication No. 9.TP.4, VOlUME B tuvevereversscscssonanses 160
X1V Annex to Recommendation 19 (CSM-IV) ’

Amendments to WMO Publication No. 9.TP.4, VOlume B v...eevesssccosocscnseas 165
XXV Annex to Recommendation 20 (CSM-IV)

Amendments to WMO Publication No. 9.TP.4, Volume B vv.vvvesvsececccesocoese 171
XXVT Annex to Recommendation 21 (CSM-IV)

Amendments to WMO Publication No. 9.TP.4, VOlume B v...veeeveaecoonscsasoces 174
XXVIT Annex to Recommendation 22 (CSM-IV)

Amendments to WMO Publication No. 9.TP.4, Volume B s.vvvvevevessssoasracaa. . 180
XXVIII Annex to Recommendation 23 (CSM-IV) -

Amendments to WMO Publication No. 9.TP.4, Volume B evvuivveseservovcocnnscss 183
XXIX Annex to Recommendation 25 (CSM-IV)

Amendments to WMO Publication No. 9.TP.4, Volume B ...vveveveercionsernnoans 184
XXX Annex to Recommendation 34 (CSM-IV)

List of stations whose data are to be included in northern

hemisphere eXChangeS «oueeetreoeoseesosscassosesasnaseansssosansosnosocosoeces 186
XXXT Annex to Recommendation 37 (CSM~IV) '

Amendments to WMO Publication No. 9.TP.4, Volume C, Chapter I ..veeeeeeeses 194
XXIT Annex to Recommendation 43 (CSM-IV)

Specifications for telegraph transmissions (line and H.F. radio) ........ 198
Recommendations of the Commission for Synoptic Meteorology adopted prior to its
fourth session and maintained In foOrce ...veeieeeeissenessssosassacncecrssasssassssns 199
List of documents .................................................................} 200



VIII

LIST OF PERSONS ATTENDING THE SESSION

Officers of the session

S. N. Sen
K. T. Logvinov

pfesident

vice-president

Representatives of Members of WMO

H., T. Ashton

L. Kletter
B. Knirsch

L. Dufour
G. Doumont

L. R. Ratisbona
I. S. Bustamente °

A. A. Glomozda
‘L. Skripko

G. AmJouzoa

F. W. Benum
H. Cameron
G. A. Fozard

Kenneth T. C. Cheng
Lai-chao Ying

Mandiangu
Golbert

E. Rodriguez Ramirez

Lysgaard
Carlsen
Jensen

N. Venho
Peltonen

Leclercq
Pbne
Combe
Durget
Sonnet

Trgqgon Ho WEH 2 QO+

H. K. Meyer

P. Wusthoff

H. Baumgdrtner
J. Grunenberg
J. Mollwo

H. Piper

A. Bahling

principal
principal

.delegate

principal
delegate

principal
delegate

principal
delegate

principal

principal
delegate
delegate

principal
delegate

principal
delegate

principal

principal
delegate
delegate

principal
delegate

principal
delegate
delegate
delegate
delegate

principal
delegate
delegate
delegate
delegate
delegate
delegate

delegate
delegate

delegate
delegate
delegate

delegate
delegate

delegaﬁe;

delegate

delegate
delegate

delegate

delegate

delegate

Australia

Austria

Belgium

Brazil

Byelorussian S.S.R.

Cameroon

' Canada

Chipa, Republic of
Congo, Democratlc Republic of

Cuba

Denmark

Finland

France

Germany, Federal Republic of



Representatives of Members of WMO (continued)

G.

F.
Z.
L.

Georgoutsos

Dési
Ozoral
Adamy

Sigtryggsson

Ramaswamy
N. Sen

M. A. Bourke
K. Rohan

W. Levi

Montalto
Giallombardo
Mastino
Fantoli

Imazato
Agematsu

L. Huneidi

. T. Morth

M. Seo

Saadeldin
Saadoun Al-Badri

Attar
Harmouche

J. Tanner
C. Idi

Tuvdendor ]}
Gadamba
Purevjav

Raissouni
Bleeker

. R. Postma

A. Mehlbaum

. Timmerman

J. E. Schuurmans
J. H. van Dordrecht

S. Kerr
A. Oyebode

Thrane

Grytéyr
Rafalowskl

R. do Espirito Santo
Xavier de Queirés

principal

princlipal
delegate
delegate

principal

principal
delegate

principal
delegate

principal

principal
delegate
delegate
delegate

principal
delegate

principal
principal
principal

principal
delegate

principal
delegate

princlpal
delegate

principal
delegate
delegate

principal

principal
delegate
delegate
delegate
delegate
delegate

principal
principal

principal
delegate

principal

principal
delegate

delegate
delegate

delegate
delegate
delegate

delegate
delegate

delegate

delegate
delegate
delegate
delegate

delegate

delegate

delegate

delegate
dglegate

delegate
delegate
delegate

delegate
delegate

LIST OF PERSONS ATTENDING THE SESSION

Greece

Hungary
Tceland
India

Ireland

Israel

Italy

Japan

Jordan
Kenya
Korea, Republic of
Kuwalt

Lebanon
Malawil
Mongolia

Morocco

Netherlands //

New Zealand
Nigeria
Norway

Poland
Portugal



LIST OF PERSONS ATTENDING THE SESSION

Representatives of Members of WMO (continued)

J. J. le Roux principal delegate - South Africa

L. Q. Hayward delegate

F. Huerta principal delegate . Spain

M. Huerta delegate

A. A. Wahab principal delegate Sudan

0. Ldnnqvist principal delegate Sweden

T. Thompson delegate :

Mrs. R. Schiffer delegate

R. Schneider ' principal delegate Switzerland

J. Hifelin delegate

B. Beck delegate

A. Jeannet delegate -

B. Mahmandar principal delegate Syria

S. Kaddourah delegate

P. Soontarotok principal delegate Thalland

K. Sukhapinda delegate i -

M. Ayadi principal delegate Tunisia

M. Allouche delegate

U. E. GBlasan principal delegate Turkey

M. Inan delegate

T. K. Bogatyr principal delegate Ukrainian S.3.R.

E. I. Tolstikov princlpal delegate Union of Soviet Socilalist
K. T. Logvinovy delegate Republics

N. G. Leonov delegate

J. A. Ravdin delegate

V. D. Maslov delegate

M. K. H, Khairy principal delegate United Arab Republic
V. R. Coles principal delegate United Kingdom of Great
J. R. Thorp delegate Britaln and Northern Ireland
L. H. Starr delegate

C. J. M., Aanensen delegate
~P. H. Kutschenreuter principal delegate United States of Amerilca
G. N, Gosewisch delegate

C. G. Reeves _ delegate

G. D. Cartwright delegate

W. J. Kotsch delegate

E. M Vernon delegate

S. R. Barbagallo " delegate

F. W. Burnett delegate

D. M. Hanson delegate

J. Renard principal delegate Upper Volta

0. Coronel principal delegate Venezuela

M. Simié principal delegate Yugoslavia

K. A. Hirst principal delegate Zambia



LIST OF PERSONS ATTENDING THE SESSION XI

Observers from international organizations

Y. Takenouti United Natlons Educational,Scientific and Cultural
Organization/Inter-governmental Oceanographic Commission

H. Dreyling International Alr Transport Assoclation

U.C. Rath International Civil Aviation Organization

T. Okabe ' International Telecommunication Union

W. Bleeker } International Unlon of Geodesy and Geophysics

K. R. Postma

Representatives of WMO Technical Commissions

P. H. Kutschenreuter Commission for Maritime Meteorology
K. R. Postma Commission for Aeronautical Meteorology

Other participants

R. W. Ziemann Invited expert

WMO Secretarlat

K. Langlo representative of the Secretary-General

G. Welss dhief, Telecommunications and Networks Section
C. Morales permanent secretary of CSM

A. Drevikovsky codes officer

H. Marx chief, Planning Unit (14 - 17 March)

W. R. Dyer project manager, GOS (14 - 18 March)

Local Secretarliat

M. Hinzpeter donference officer

M. Schlegel press officer

L. Welckmann administrative officer

E. Mohr special events and exhibits officer
H. Panzram language services officer

E. Fiedler documents officer

J. Schmidt documents. officer



XIT

Agenda
item

No.
—tem

1.1
1.2
1.3

"AGENDA
Releévant
Documents* Res.

Organization of the session

Opening of the session
Report on credentials

Adoption of the agenda

Establishment of committees for
the duration of the session

Approval of the minutes

Reports by the president of the
Commission and the chairmen of the

CSM working groups

Exchange of vliews on WWW with special
reference to aspects of direct concern

to CSM

Requirements for synoptic meteorology

Codes (including consideration of
the report of the chairman of the
Working Group on Codes)

1, Rev. 1, Rev. 1
Add 1, Rev. 2/P,

Rev. 2 Corr. 1/P;
2, Rev. 1, Rev, 1
Add. 1; 83/P

3; 11; 12, Add.1l;
15; 18, Corr. 1;
19; 21; 25; 26,

Add. 1, Corr. 1;
34; 35; 4o; 83/P

30; 58; 105/P

14; 29; 39, Add.l;
44; 57; 75/P; 86/P;
96/P, Rev. 1

3, Add. 1, Add. 2, 1
Add. 3, Add. 4;

13, Add. 1; 17; 27;

28; 37; 38; U45; 46;

k75 48; 49; 52; 53;

54; 55; 56; 69; T2/P;
73/P; 81/P, Add. 1,

Add. 1 Corr. 1, Add.Z2;
82/P, Corr. 1; 90/P,
Corr. 1; 98/P; 99/P,
Corr. 1, Corr. 2, Add.l;
101/P, Corr. 1; 102/P;
108/P; 109/P, Add.l;
llO/P, Corr. 1, Corr. 2;
111/P; 113/P; 114/P;
115/P, Corr. 1; 116/p;
117/P, Corr. 1; 118/p;
124/P; 126/P; 128/P;
129/p, Corr. 1, Corr. 2;
130/p; 131/P; 132/P

Rec.

3, 4, 5, 6,
71 8-' 9.'
10, 11, 12,
13, 1%, 15,
16, 17, 18,
19, 20, 21,
22, 23, 24,
25

* The documents of which the number is followed by "/ P" are those that were considered in
Plenary meetings.



Agenda
item

No.

10
1l
1l.1

11.2
11.3
11.4

11.5

11.6

13

14

15

16

AGENDA

Networks and times of observation
for synoptic purposes

Telecommunications (including
consideration of the report of the
third session of the Working Group
on Telecommunications)

Synoptic use of meteorological
satellite data

Analyses and forecasts

Qualifications and training

Other technical questions

Terms used to describe the intensity
of meteorological phenomena

Pressure reduction methods
Definition and reporting of visibility

Definition and reporting of mist
and fog

Equivalent speeds for the Beaufort
nunbers

Description of hydrometeors

Technical Regulations

Organization of meteorological
activities In the field of synoptic

meteorologz

Review of previous resolutions and
recommendations of the commissions
and relevant Executive Committee

declsions

Establishment of working groups

Election of officers

Relevant
Documents

13, Add. 1; 15; 17;

34; 563 67/P, Corr. 1;
T4/P; TT/P

4; 11; 13, Add. 1; 16;18,
Corr.l; 36, Add.l; 42,
Corr.l; 43; 44; 50; 51; 53;
56; 60/P; 61/P; 62/P; 63/P;
64/p; 65/P; 66/P, Rev. 1;
68/P, Rev. 1; 70/P; T1/P;
76/P; 78/P; 84/P; 92/P;
94/p; 104/P; 107/P; 113/P

19; 56; 59/P

5; 21; 26, Add. 1, Corr. 1;
33; 40; 56; 88/P, Rev. 1;
91/P; 95/P; 97/P; 100/P
103/P

12, Add. 1; 56; 106/P

25; 56; 121/P

22; 89/P, Rev. 1
24; 123/P
7; 93/P

8; 41, Corr. 1; 56;
80/P, Rev. 1

20; 87/P

10; 23; 31; 79/P; 85/P,
Rev. 1; 120/P

9; 56; 119/P

%2; 122/P

6; 125/p; 127/P

112/P; 133/P

3

10

11

12

XIII

Rec.

26,

28,
31,
2k,
37,
ko,

43,

48

49
50

a7

29, 30,
32, 33,
25, 36,
38, 39,
41, 42,
44, 45,
vt

51, 52

53



X1v AGENDA

Agenda

item Relevant

No. : Documents Res. Rec.
17 Date and place of the fifth session
18 Scientific lectures and discussions 134/p

19 Closure of the session



GENERAL SUMMARY OF THE WORK OF THE SESSION

At the invitation of the Govermment of the Federal Republic of Germany, the fourth
session of the Commission for Synoptic Meteorology was held in Wiesbaden from 8 March to
1 April 1966. The meeting took place in the Kurhaus where excellent facilities were at the
disposal of the Commission. Simultaneous interpretation into English, French, Russlan,
Spanish and German was provided during the plenary meetlngs and during meetings of two of
the working committees, and into English and French for the third committee.

The president of the commission, Dr. $. N. Sen, was chairman of the session,
while the vice-president, Dr. K. T. Logvinov, took the chair at the scientific discussions.

Altogether there were 126 persons at the session, including representatives of
54 Members and observers from 5 international organizations. At the invitation of the
president of CSM, Mr. R. Ziemann attended as an invited expert. Dr. K. Langlo was the
representative of the Secretary-General and the WMO Secretariat was further represented
by Dr. G. Welss, Dr. C. Morales and Mr. A. Drevikovsky. Mr. H. Marx and Mr. W. E. Dyer
attended . for a brief period. A complete list of those who were present 1s given at the
beginning of this report.

1. ORGANIZATION OF THE SESSION (Agenda item 1)

1.1 Opening of the session (Agenda item 1.1)

The president declared the fourth session of the Commission open at 10.30 a.m. on
8 March 1966. Welcoming the participants and guests, Dr. Selermann, representing the
Federal Govermment, sald that it gave the Government of the Federal Republic of Germany
great pleasure that a session of such an important Commission of WMO should take place in
Germany. He recalled that as early as 1962 he had extended to the Secretary-General an
invitation for this session to be held in Wiesbaden. He expressed the sincere wish of his
Government that this meeting of CSM would contribute to a world-wlde co-operation for the
benefit of mankind, as set forth in the WMO Convention. '

Mr. Arndt, Minister of Transport of Hessen, welcomed the participants on behalf
of the Government of Hessen. He recalled that much attention and effort had been recently
devoted to meteorological problems on a world-wide scale and emphasized the importance of
weather forecasting.

Mr. Buch, Oberblirgermeister of Wiesbaden, welcomed the guests on behalf of the
Town Council and the inhabitants of Wiesbaden. He described the development of Wiesbaden
since the war, and then wished the session every success.

Dr. Bell, President of the Deutscher Wetterdienst, sald that he was very happy
that this session of such an important commission of the WMO was taking place in the Federal
Republic of Germany. He referred to the recent development of meteorological rockets,
weather satellites, and the meteorological telecommunication system. He concluded that the
age of romanticism had passed and that our times called for new methods of international
co-operation. He expressed the hope that the present meeting would contribute to this end
and wished 1t every success.
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Mr. Davies, Secretary-(General of WMO, thanked the preceding speakers for their
warm welcome. ‘He expressed his appreciation of the arrangements made for the preparation of
the Conference and thanked, in particular, Dr. Bell. He also expressed to the representatives
of the host country the appreclation and gratitude of the Organization. The Secretary-General
recalled the lmportant resolutions of the United Nations that had led to the planning of the
World Weather Watch, and stressed the importance of the CSM session 1n this connection. He
particularly welcomed the representatives of the newly independent countries who were attend-
ing a CSM session for the first time and concluded by reiterating the thanks of the WMO to
the authorities of the host country.

Finally, Dr. Sen, president of CSM, briefly reviewed the history of WMO and the
Commission for Synoptic Meteorology. He mentioned some of the latest developments which
were of speclal importance to CSM'and referred to the successful launching of weather
satellites and to the automatiec picture transmission system. He sald that all the recent
technical developments of special importance to the Commission would be reviewed by the ‘
sesslon under the respective agenda items. He also referred to the substantial contribu-
tions made by German scientists since the earliest days of the atmospheric sciences and
recalted that, as an active Member of WMO, the Federal Republic of Germany had rendered
valuable support to international meteorology. In conclusion, he welcomed the members of
CSM and other participants to the session and sald that with mutual understanding and co-
_operation the session would be an outstanding success.

1.2 Report on credentlals (Agenda item 1.2)

At tHe second plenary meeting the representative of the Secretary-General presented
a provisional 1list of participants and the capacitlies in which they were attending the session.
This 1list was accepted as the first report on credentials and i1t was consequently decided not
to set up a credentials committee.

1.3 Adoption of the Agenda (Agenda item 1.3)

The provisional agenda was adopted at the second plenary meeting without amend-
ments. The final agenda 1s reproduced at the beginning of thls report, together with a
list of relevant documents and numbers of resolutions and recommendations.

1.4 Establishment of committees for. the duration of the session (Agenda item 1.4)
1.4.1 Working Committees

- = = -

The following three working committees were set up to examine in detail the
various ltems on the agenda:

(a) Committee A - to deal mainly with code questions.

as vice chairman, and Mr. A. Drevikovsky as technical secretary to this
committee.

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

Republic of Germany) .as_vice-chaiman, and Dr. G. Weiss as technical
secretary to this committee.

{c) Committee C - to deal with the remaining questions (general).

vice-chairman, and Dr. C. Morales as technical secretary to this committee.

1.4.2 Nomination Committee

In accordance with General Regulation 22 a Nomination Comaittee was established,
composed of the principal delegates of the following countries:

Sudan, U.S8.S.R., Brazil, U.S.A., New Zealand, Belgium.
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1.4.3 Co-ordination Committee

e ——— e o

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
and representatives of the WMO Secretariat.

1.4.4 Other Committees

A number of ad hoc committees were established during the session both by the
Commission dtself and by the working committees. In particular an ad hoc committee was
established for the purpose of considering the composition of the various working groups
to be established by the Commission. A drafting committee was not established, but each
working committee was requested to present its findings in final form for adoption by

plenary.

1.5 Approval of the minutes (Agenda item 1.5)

The minutes of the first four plenary meetings were approved during the session.
The Commission authorized the president of CSM to approve the minutes of the remaining meet-
ings on its behalf.

2. REPORTS BY THE PRESIDENT OF THE COMMISSION AND THE CHAIRMEN OF THE CSM WORKING
OGROUPS (Agenda item 2)

2.1 Report by the president of the Commission

The Commlssion noted with appreciation the report submitted by the president.
Any items in the report requiring action by the Commission were considered under the
relevant items of the agenda.

2.2 Report of the Working Group on Definition of Terms Used to Describe the Intensity
of Meteorological Phenomena .

The chairman of this group, Mr. R. R. Dodds (Ca.nada), was not present at the
meeting. The Commission noted with appreciation the work carried out by the group and the
report was further discussed under Agenda item 11.1.

2.3 Report by the chairman of the Working Group on the Synoptic Use of Meteorological
Data frcem Artificlal Satellites

The report was presented by the chairman, Mr. D. M. Hanson -(LT'.S.A.), who gave a
_brief review of the progress made in meteorological satellites since CSM-IIT. The series of
Tiros and Nimbus experimental satellites had recently led to the establishment of the opera-
tional TOS satellite system. Much progress had also been made in developing techniques for
the synoptic application of satellite data, and in training of synopticians in 1ts applica-
tion. The chairman expressed his appreciation of the efforts and interest of the working
group members, the President of CSM, and the Secretary-General and his staff.

. The Commission noted with appreciation the work of the group and agreed that the
report should be considered under Agenda item 8.

2.4 Report by the chairman of the Working Group on Codes

The report was presented by the chairman, Mr. F. W. Benum (Canada), who poilnted
out that it covered all major fields included in the terms of reference. He stressed that
in spite of intensive endeavours the work of the group could not be completed. The com-
prehensive documeni highlighted a number of very difficult problems.
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The chairman thanked the members of the working group, the _Secretary-Geneial and
his staff. Special mention was made of Mr. Drevikovsky's work on codes during the last three
years,

The Commission expressed appreciation of the special effort made by the group in
establishing fundamental requirements for codes and in tackling other difficult code problems.
This report was considered under Agenda item 5.

2.5 Report of the Working Group on Networks

The chairman of the group, Mr. A. H. Nagle (U.S.A.), was not present at the
meeting.

_ The Commission noted with appreciation the report of the group and the matter
was discussed in detall under Agenda item 6.

2.6 Report by the chairman of the CSM Working Group on Telecommunications

The report was presented by the chairman, Mr. S. R. Barbagallo (U.S.A.), who
stressed the activities of the group in completing the arrangements for the establishment
of the northern hemisphere exchange system, which was already operating with a high degree
of efficiency. However, the possibility of expediting collection in certain parts of the
northern hemisphere should be explored.

The Commission expressed appreciation of the important work done by the group in
the fleld of telecommunications. The report was considered in detall under Agenda item 7.

2.7 " Report of the Working Group on Facsimile Equipment Standardization

As the chalrman of the group, Mr. E. M. Vernon {(U.S.A.), was not present,
Mr. S. R. Barbagallo gave some comments on the report of the group.

The Commission noted with appreclation the work of the group. The report was
considered under Agenda item 7.

2.8 Report of the Working Group on Long-Range Weather Forecasting

The Commission noted with appreciation the report of the chairman of the group,
Mr. K. N. Rao (India), who could not Join the present session.

The report was considered in detail under Agenda item 9.

2.9 Report by the chaimman of the Working Group on Methods of Analysis and Prognosis
in the Tropics

The report was presented by the chairman, Dr. H. T. Mdrth (Kenya), who stated
that no essentilally new method of analysis had become apparent during the lifetime of this
working group. There had occurred, however, some significant developments in the techniques
and practical applications of analysis in the tropics.

The chairman thanked the members of the working group and stated that methods of
weather forecasting in the tropies had not reached the development and successes achieved in
higher latitudes.

The Commission noted with appreciation the work of the group and the report was
considered in detail under Agenda item 9.

‘2,10 Report by the chalrman of the Working Group on Qualifications and Training of
Meteorological Personnel in the Field of Synoptic Meteorology

The réport of the working group was presented by the chairman of the group,
Dr. M. Montalto (Italy). The group had agreed to the principle that the personnel to be
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employed in the specialized functions of synoptic meteorology should be grouped in four
classes and that each class should possess the basic knowledge of the corresponding class
in WMO Technical Note No. 50. The working group had prepared the requested syllabi for
the above-mentloned classes of synoptic meteorologists.

The chairman thanked all the members of the group for their contribution.
The Commisslon noted with appreclation the work of the group and the report was
consldered in detail under Agenda item 10.

2.11 Repoft by the chairman of the Working Group on Minimum Performance Characteristics
of Automatic Weather Stations

The report of the group was presented by the chairman, Dr. 0. Lonngvist (Sweden).
The group had been established after (MS-III and included representatives of CIMO, CCl and
CMM. Its first task had been to establish minimum performance characteristics of automatic
weather stations suitable for the world-wide network, and to study which elements should be
observed and the minimum accuracy required. Coding and telecommunications questions had
also been involved. Its second task had been to recommend new texts for the Technical
Regulations.

The chalrman thanked the other members of the group for their readiness to
contribute to the work.

The Commission noted with appreciation the work of the group. The report was
considered in-detail under Agenda item 6.

2.12 Report of the Joint CAe/CSM Working Group on Numerical Prediction

The chairman of the group, Dr. Dit6s (Sweden), was not present at the session.
The Commission noted that the main part had already been considered by CAe-IV, and also
that a Technical Note on this subject had been published which efficlently summarized
the latest developments in numerical weather prediction around the world. The Commission
expressed 1ts appreciation of the work done by the group.

The report was considered under Agenda item 9.

3. EXCHANGE OF VIEWS ON WORLD WEATHER WATCH WITH SPECIAL REFERENCE TO ASPECTS OF
DIRECT CONCERN TO CSM (Agenda item 3)

General comments

3.1 The Commlssion considered this item on the basis of a comprehensive document
presented by the Secretary-Genergl. Mr. Marx, Chlef of the Planning Unit of the Secretariat,
gave a brief introduction to the subject and stressed that the WWW was not only concerned
with satellites, computers, long-range prediction and general circulation research, but was
a complex and variable system dealing with observations, communications and various ways of
processing meteorological data, its components being a global data-processing system, a
global observational system and a global telecommunications system. The WWW plan would be
based on a detalled study of the requirements for improving the systems already existing.
He also stressed that plans for the period 1968-1971 would be based on proven techniques,
and would include provision for data from meteorological satellites. It was pointed out,
however, that meteorclogical satellites could not be expected to meet all observational
requirements. The global observational system would, therefore, necessarily be based on a_
variety of observing techniques. Some of the elements of the global observational system
might be of a temporary nature, since some of the data-gathering experiments mentioned in
the document of the Secretary-General might lead to the introduction of new techniques at
some time in the future. Finally, Mr. Marx referred to the problems of implementing the
WWW plan and informed the session of the Secretary-General's intention to make detailed
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proposals on this subject to Fifth Congress. There would be many ways in which Members of
WMO could contribute to the plan, either by indlvidual or multilateral efforts; in other
cases, 1t might be necessary to draw upon appropriate international funds. The ultimate aim
should be to develop a system which would satisfy all the requirements of all the Members of
the Organization.

3.2 The Commission strongly endorsed the action already taken by fhe Executive Committee
on planning the WWW and expressed 1ts support in principle of the general lines of the plan-
ning effort described in the Secretary-General's document. Several delegations expressed

thelr particular interest in implementing the global observational system and the global
telecommunications system and considered that these parts of the scheme should have priority.
One of the major obJectives of the WWW should be to aim at a more uniform world-wide network.
Particular attention should be given to the enormous ocean areas in the southern hemisphere
where the observational network was very deficient. Special mention was also made of the

need to improve the availability of southern-hemisphere data in the three world meteorolo-~
gical centres (WMC) as soon as possible.

3.3 The Commission noted that a large number of study proJjects had been undertaken
in comnexion with the WWW and that the number of such projects was increasing. It was felt
that an effort should be made to implement a limited number of the more important proJects
first.

3.4 The Commission considered that increased attentlon should be given to the estab-
lishment of data archives at appropriate centres for the benefit of research workers.

3.5 With regard to the establishment of regional meteorologlcal centres (RMC), the
Commission considered that the output of such centres would depend on the requirements of
the national centres with which a regional centre would be associated and would necessarily
differ from centre to centre. Some members pointed out that, although the establishment of
world and reglonal centres would be of great help to many countries, WMO should continue to
encourage important research and developments at national centres. The Commission felt that
greater attention should be gilven to the need for a continuing contribution by National
Services to the development of meteorology.

3.6 Several members pointed out that the term "regilonal meteorological centre" had
caused considerable fonfusion because the word "regional™ already had a well-defined meaning
in WMO terminology in the expression "regional association". The Commission therefore
requested the Executive Committee to find a substitute for "regional meteorological centre"
that would avoid such confusion.

3.7 It was pointed out that the WWW would be of great importance to the developing
countries. It would be particularly welcome to many of them 1f WWW were able to contribute
to an increase of meteorological activity in their territory both in research and in opera-
tions. .

3.8 The Commission noted with appreciation the launching of the meteorological
satellites ESSA I and ESSA II as part of the U.S. meteorologlcal operational satellite (TO0S)
system. It agreed that the observations from these satellites already made a valuable
contribution to the WWW. The next task should be to make the maximum use of this and other
technological developments for the benefit of all countries.

3.9 - In summing up, the Commission demonstrated' its overwhelming support for the WWW
planning effort.
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Global dat@rocéssing system

3.10 The Commisslon expressed some difficulties in accepting, in their present form,
those appendices of the Secretary-General's document which contained tentative lists of the
output of the three WMCs. It was noted that there were great differences between the output
listed for each of the centres and that of the other two. The Commission felt that efforts
should be made to reach a higher degree of standardization both as to content and as to
presentation. Some doubts were expressed about whether the regional and national meteoro-
logical centres would really need all the products listed. Was 1t necessary, for example,
for the WMCs to disseminate global 850 mb maps? The Commission agreed that further efforts
should be made to establish the requirements of all Members for the products of WMCs. It
was explained that the Secretarlat intended to send a questionnaire on the subject to
Members and.that i1t was also planned to organize meetings between representatives of WMCs
and potential RMCs. The Commission was of the opinion that representatives of potential
reglonal telecommunication hubs should also be invited to such meetings, and that national
centres which wanted to be represented at such meetings should be given the opportunity to
do so.

3.11 There was considerable discussion on the role of RMCs in the future WWW. Several
members felt that the role of RMCs needed clarification. Particular emphasis should be
placed on specifically relating the functions of RMCs to the operational needs of Meteoro-
logical Services. It was consequehtly suggested that it might be prudent to delay the
decision to establish RMCs 1n some parts of the world. Several Members felt that the RMCs
should be designated at once for regions of the world where thelr establishment presented

no major difficulties, so as to allow the interested countries to proceed with arrangements
for equipment and training. It was explalned that some RMCs might have responsibility for
only one or two of the various possible functions listed in the Secretary-General's document.
It might also be possible for two or more RMCs to be assoclated with approximately the same
group of countries, and in such a case each would have different functions, duplication of
effort being avoided as far as possible. The Commission supported the idea that at least
one of the RMCs in the tropilcs should servé as a centre for equatorial analysis over extended
areas. In reply to a question, the session was informed that no final decision on the loca-
tion of RMCs would be taken before Fifth Congress, but that continued efforts would be made
to arrive at agreement on thelr possible locations and functions.

3.12 Some members felt that much of the discussion under this heading seemed far
removed from the needs and aspirations of any but the major Meteorological Services. They
considered that the success or failure of the WWW would be Jjudged primarily on the service
it rendered to small countries, particularly the emerging ones. It was stated that the
emerging natlons had neither the technical facilities nor enough staff of the requisite
calibre to provide the forecasting services to meet even current demands, and a representa-
tive of one of these countries outlined what the minimum requirements of his country were
likely to be. The Commission agreed that this and similar statements of requirements were
to be welcomed and should be taken into account in planning the WWW.

3.13 The Commission noted with great interest that even in the form contemplated at
present the output of world and regional meteorclogical centres would give considerable help
to Services providing information for international aviation and shipping. It was pointed
out that the output of the area forecast centres established at ICAC regional meetings might
not correspond to the proposed output of the WMO world and regional centres. The Commission
invited the Secretary-General to study thils question further in order that the output of the
world and reglonal meteorological centres should be of maximum assistance to the area fore-
cast centres for international aviation. The Commission further noted that according to
Recommendation 9/3 (CAeM~III - MET/OPS) the establishment of a broad framework for an area
forecast system was a Jjoint responsibility of WMO and ICAO, and it therefore requested the
Secretary-General to ensure that the preparation of this broad framework be fully co-ordinated
with the WWW planning. :
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Globa.l observational system

3.14 The Commission showed considerable interest in finding the best way of carrying
out further network-density studies. It was informed that some Members were studying the
problem and that the Secretary-General would endeavour to bring together the experts most
familiar with it in order to obtaln an over-all view of the present state of the work.
Further information on the action taken by the Commission.on this subject can be found under
Agenda item 6. .

3.15 With regard to the question of filling the gaps in observations from ocean areas
the Commission agreed that high priority should be given to the use of merchant ships. Such
ships should be used more often for making surface and, especlally, upper-air observations.
The Commission noted that in the course of a recent one-day .check carried out by the Secre-
tariat the mobile-ship fleet had produced only- about 700 surface reports over the whole
world; this from a fleet totalling some 4,000 ships, of which at least 2,500 could be
expected to be at sea at any one time. The shortcoming was due partly. to communication
problems, but the over-all position was unsatisfactory and called for remedial measures.

3.16 The Commission was informed of a preliminary survey carried out by the Secretariat,
with the help of a Member and of a maritime consultant, of the avallability of merchant
shipping throughout the world to act as platforms for complete upper-ailr observations. The
density figures revealed by the survey had been most encouraging and indicated that; if -
sultable management and instrumental procedures were possible, many of the world's ocean
areas could be covered by upper-alr observations taken from merchant vessels. The Commission
noted. that, where merchant ship densities were adequate, this observational technique was
considerably cheaper than a corresponding fixed ship scheme. The Commission-was Informed

of the development by several Services of radio-wind equipment, for use on merchant ships,
which was expected to be fully satisfactory by 1968/1971. It was also noted that the work

so far done in the Secretariat established the avallability of an adequate quantity of
merchant shipping only in certain areas, and that much study was still required on the

many problems of Implementing a large merchant-ship upper-air observing programme, particular-
ly 1if duplication of effort were to be avoided. Among the major problems ware staff recruit-
ment and training, equipment, cost, the use of hydrogen on merchant ships, communications,
logistics, and base support. The Commission was told of the problems that had been encoun-
tered by one Member in attempts to recruit its merchant fleet for upper-air soundings, and
expressed the opinion that very close international co-ordination was necessary in developing
a sultable merchant-ship observing programme. The Commission was informed of proposals to
call meetings of Members and organizations interested in the merchant-ship ‘programme in order
to discuss the various problems facing the scheme, and agreed that this seemed the only way
of reachlng acceptable decisions. '

3.17 The Commission noted that expedition vessels did not always make weather observa-
tions, and that further steps should be taken, particularly through the Inter-Governmental
Oceanographic Commission (IOC), to obtaln meteorological observations from such ships. It
also noted that the IOC was very interested in co-operating closely with WMO in all matters
pertaining to meteorological observations from ocean areas, and considered that it would be
desirable to mailntain this close contact and to collaborate with IOC in devising a scheme
for observations from automatic stations at sea.

3.18 It was noted that large ocean areas could not be served by merchant ships for
elther surface or upper-air observations owing to the existing shipping lanes.

3.19 The view was expressed that very much greater use could be made of commercial
alrcraft as a source of upper-air information, particularly in data-sparse areas. ° These
observations could not wholly fill the observational gaps either in horizontal (geographical)
or vertical sampling, but it was essentlal that maximum use should be made of the observing
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potential of commercial alrcraft. The Commission was strongly of the opinion that further
efforts should be made to obtaln regular aircraft reports, particularly in areas where there
was a shortage of surface-based observations.

Global telecommunication system

3.20 The Commission supported the views expressed by EC-XVII on the planning of the
WWW global telecommunicatlon system (GTS) (see abridged report of EC-XVII, General Summary,

paragraph 5.1).

3.21 There was considerable discussion on the engineering and organizational aspects
of the GTS. The Commission paid particular attention to the problems associated with the
planning of the main trunk circuit. It was agreed that the maln trunk circult was one of
the most important components of the GIS and therefore deserved full attention in the plan-
ning of the over-all system. During the review it was mentioned that proper planning of
the main trunk circult required a number of speclalized studles. Some of these had been
completed very recently, while others were due to be completed during 1966. Turning to
practical aspects, the Commisdion was aware that, initially at least, some segments of the
main trunk circuit would be composed of HF radio circuits because of the lack of adequate
cable cilrcults in some parts of the world. It therefore felt that the technical problems
assoclated with the use of HF radio circults for medium-speed data transmission would make
feasibility studies necessary and, later, the testing of equipment. The Commisslon proposed
that the Secretary-General should arrange conferences with Members directly interested in
the planning, and possibly later in the implementation of the main trunk circuit, in order
to discuss organizational and engineerlng problems. The Commission understood that these
meetings would take into consideration the views expressed by the Executive Committee,
regional associations, CSM and individual Members, as well as studles of experts on various
telecommunication aspects of the WWW.

3.22 The Commission stressed the need for adequate regional telecommunication networks
to maet the obJjectives of the WWW. It was agreed that the reglonal telecommunication net-
works should be planned to ensure rapld and rellable reception of the required observational
data at WMCs and regional telecommunication hubs (RTHs) connected with the main trunk.

3.23 When reviewing the Secretary-General's résumé on RTHs, the Commission felt that
their function should be clarified. More particularly, the Commission referred to the need
to make it clear that each Member might obtaln any data 1t required which had been exchanged
on the principal circult. With this in view, the regional assoclations would have to examine
their meteorological telecommunication systems so that they could meet the requirements of
Members. The Commission stressed again that the word "regional" in the context of regional
telecommunication hubs had a different meaning from that used at present 1n meteorological
telecommunications {(reglonal broadcasts, sub-reglonal broadcasts, and so on).

CSM and the planning of the WWW

3.24 It was polnted out that the actlivities of some of the working groups of the
Commission might have an impact on the WWW planmning. Noting the very useful work done by
the Secretary-General and his planning staff, the Commission agreed that it did not itself
need to establish any machinery other than the working groups of its fourth session. The
question of co-ordination between the planning work in the Secretariat and the work of CSM
was ralsed, but it was agreed that the existing arrangements were adequate. It was also
considered that Fifth Congress might, if necessary, glve further directions for such co-
ordination. In conclusion, the Commission expressed its complete satisfaction with the
planning work of the Secretariat under the leadership of the Secretary-General.
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4. REQUIREMENTS FOR - SYNOPTIC METEOROLOGY (Agenda item 4)
11 General questions
4.1.1 The Commission discussed at length the general question of requirements in the

field of synoptic meteorology, on the basis of a document presented by the Secrétary-General.

4.2 The Commission considered various possible procedures for dealing with this pro-
blem in the future. One possibility would be to continue to deal with requirements in the
same way as before. An alternative would be to set up a new working group which could take
care of all the different kinds of requirements relating to synoptic meteorology.

4.1.3 It was agreed that the old procedure for dealing with requirements had not been
entirely satisfactory, but on the other hand it was felt that it would not be possible for
one working group to deal with all aspects of requirements in the field of synoptic meteo-
rology, which would be an enormous task.

L.1.4 The Commission considered that the vrequix"e'ments of the different working groups
of CSM must be dealt with by the groups themselves or, if necessary, by suitable sub-groups
within them.

4.1.5 - In addition to individual working groups paying more attention to the problens
of thelr own requirements, it was considered that there was a need for co-ordinating the
‘requirements over the whole field of synoptic meteorology. The Commission agreed that this
task could best be carried out by the advisory working group which 1t had established at its
present session. A paragraph to this effect was therefore Included in the terms of refer-
ence of the working group (see Resolution 12 (CSM-IV)). .

4.2 Priority in transmission of the various types of meteorological data

4.2.1 The Commission considered the information received from Members in response to

a request from the president of RA VI to examine questions relating to the order of trans-
mission of the various types of meteorological data, in other words the priority to be

glven to each category of meteorological data In establishing transmission schedules. It
was agreed that no changes were required in the order of transmission during normal operating
conditions since thls was in any case very largely determined by the order of avallability
of the data. The question of priority arose under abnormal operating conditions, when
traffic accumulated owlng to a circuit disruptlon and several different types 6f data were
avallable for transmission when normal operations resumed.

4.2.2 From the global polnt of view, the Commission agreed that the prime requirement
in dealing with meteorological data which had accumulated due to a circuit disruption was
to ensure that the following categories of hemispheric data should be transmitted with the
least possible delay:

TEMP and TEMP. SHIP, part A not more than twelve hours
SYNOP and SHIP _aitter the time of observation

4.2.3 With regard to other types of retarded meteorologlcal data, the Commission found
it impossible to agree upon an order of priority which would liave world-wide validity. The
adoption of an extended priority list on a regional basis might usefully be consldered by
regional associations.

4,2.4 The Commission considered 1t most desirable that the procedures for the trans-
mission of accumulated meteorological data should not interfere with the immediate resump-
tion of normal transmission schedules. This might be achieved either by transmitting the
specified retarded data on telecommunication channels other than those used for the normal
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schedules, or by accommodating the retarded data in gaps in the normal schedules. However,
where neither of these preferred procedures was practicable the data listed in paragraph 4.2.2
might be transmitted immedlately after a circuit was restored, before normal schedules were
resumed.

4.2.5 The Commission adopted Recommendation 1 {CSM-IV).
4.3 Standard levels in the high atmosphere
k.31 At the request of the Executive Committee (Resolution 11 (EC-XIV)), the Commission

considered Recommendations 4 and 5 (CAe-IV).

4.3.2 It was noted that balloon-borne radiosondes were attaining levels above 30 km
with increasing frequency, and that pressure was recorded as a primary parameter by these
instruments. The Commission was further advised that rocket-borne sondes could in the near
future include a form of hypsometer which would make possible a more accurate determination
of geopotential from such soundings. '

4.3.3 From the synoptic point of view a better delineation of the quasi-horizontal
field was obtainable by additive "thickness analysis" techniques, which eliminated or
minimized cumulative errors arising from inhomogeneity of data, than by calculation of
pressures in horizontal geometric surfaces. Strong preferences were expressed for standard
levels of 10 mb, 7 mb, 5 mb, 3 mb, 2 mb and 1 mb, these being at approximately linear inter-
vals on a logarithmic scale and corresponding to geometric altitudes approximating to geo-
potentials of 31, 34, 36, 40, 43 and 48 km respectively.

4.3.4 The Commission was therefore of the opinion that the above-mentioned pressure
levels should be designated as standard levels instead of 30, 40, 50, ... km as recommended
by CAe-1V.

4.3.5 The Commission adopted Recommendation 2 (CSM-IV) and requested the Secretary-
General to bring the decisions to the notice of the president of CAe.

5. CODES (Agenda item 5)
5.1 Establishment of the Working Group on Data Needs and Codes
5.1.1 General

5.1.1.1 The Commission noted that although the Working Group on Codes had made some pro-
gress in carrying out the objectives set out in Resolution 3 (CSM-III) several major problems
remained unsolved. '

5.1.1.2 The Commission discussed various courses of action which would make it possible
to complete the determination of data needs, to solve a number of specific problems and to
recommend new or revised codes to Members at least nine months prior to CSM-V. Members
would then have ample time to study the recommendations.

5.1.2 Problem areas

5.1.2.1 The Working Group on Codes developed an approach to the problem of determining
requirements. This was based on the concept of using the scales of meteorological phenomena,
(macroscale, synoptic scale and mesoscale) to categorize data needs. A broad outline of
this co?cept and its method of application are given in Part C of the annex to Resolution 1
(CSM-1IV) .*

5.1.2.2 The Commission adopted this concept as the basis for the work done during the
session.

*  See Annex XIV.
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5.1.2.3 It was recognized that the Working' Group on Codes was hampered in its work because
the concept was not completely developed and was neither :fully understood nor fully acceptable
to everyone. The surveys and studies were restricted to parameters and precision only and
did not take account of the total data-requirement problem. To do this would necessitate
taking account of time and space resolutions of observations as well as parameters and
precision. ’

5.1.2.4 The Commission felt that a large amount of work would still be needed to develop
the concept to the stage where it would provide an adequate framework for the determination
and evaluation of data needs.

5.1.2.5 Although the Working Group on Codes and the Commission itself had expended a
great deal of effort ln formulating statements of requirements for surface data, it was

clear that these statements were not yet complete enough to use as the basis for any major
changes to the SYNOP and SHIP Code. forms. It was not possible to reach agreement on the
real minimum requirements and further work was needed. There was a feeling that the Types II
and ITI lists contained more than the minimum requirements and that the listing of Type I
needs was incomplete.

5.1.2.6 . Some effort had been made to determine the requirements for tropical surface data
but very little progress had been achieved. In particular, the entire problem of reporting
the state of sky and clouds for tropical areas needed considerably more study.

5.1.2.7 In general the present method of reporting clouds worked well in temperate
latitudes. However,some members expressed the opinion that the description of clouds in

the Cloud Atlas was based too much on a static view, so that 1t did not permit a descriptian
of the dynamical aspects of atmospheric processes. In addition, the rapidly increasing
availability of cloud information from meteorological satellites and weather radar could
revolutionize the present concept of cloud reporting in the near future.

5.1.2.8 The Commission was informed of several studies beilng made in connexion with the
planning of the World Weather Watch which might have a conslderable effect on data needs
and thus necessitate major code changes.

5.1.2.9 Although the Commission had been provided with clear statements of requirements
for computer operations, it was evident that the latter were 1n a state of rapld development
and that changes in the requirements were therefore inevitable. For coding purposes, the
long-term requirements for numerical weather prediction, meteorological and non-meteorolo-
gical parameters, must be stated firmly.

5.1.2.10 The recommendations made by the Commission to separate the aeronautical codes
from the SYNOP family of codes could have very important implications for the requirements
to be met by the SYNOP and SHIP codes. It would have bheen. premature to make any estimate
of what these implications might be.

5.1.2.11 The increasing use of weather radar, and the increasing need for information on
the area coverage, duration, intensities and amounts of precipitation, created complications
in trying to decide what data were needed and how these needs could best be met.

5.1.2.12 The following detailed problems were typical of those encountered by the Working
Group on Codes:

(a) What should be the criteria for reporting of "unusually gusty wind" as being
indicative of alr mass stability?

(b) What should the specifications be for day-time maximum and night-time minimum
temperatures for energy budget computations?

{(c) What should be the specifications for reporting snow cover and ice cover
for albedo determination?
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(d) What intensities of precipitation were needed respectively as Type I, Type II
and Type IIT data?

(e) What were the needs for both present and past weather for Type I, Type II
and Type III data respectively?

5.1.3 Conclusions

5.1.3.1 . From the facts indicated above the Commission was forced to conclude that:

(a) The donditions and requirements on which a malor code change should be based
were not yet avallable;

(b) A major change in codes might be urgently needed within the next few years;

(¢) Only restricted and urgent changes in SYNOP and SHIP code forms should be
made during CM-IV;

(d) Unless enough effort were made to provide the leadership, skills and know-
ledge needed to complete the tasks in time for CSM-V, the unsolved code
problems might well hamper the full implementation of the World Weather
Watch severely and also restrict the development of synoptic meteorology,
particularly in the field of numerical data processing and weather predic-
tion;

(e) The working group should be re-established with broader terms of reference
and stronger financial and staff support to ensure that it would have a
chance of accomplishing the massive task with which it was faced.

5.1.3.2 It was decided that the new working group should be responsible for the determin-
atlon of the total requirements for data (parameters and precision, time and space resolu-
tions) and codes, and that it should be called the Working Group on Data Needs and Codes.

5.1.3.3 To carry out its large task the working group would need two full-scale meetings
and up to six meetings of specialist sub-groups during the period 1966-1970. It would also
need the assistance of at least two full-time employees at the WMO Secretariat and up to one
more year of assistance from other WMO specialists or consultants to work on speclal projects
and participate in meetings.

5.1.3.4 The two full-time employees should consist of one officer with wide experience in
operations and planning systems, and an assistant with considerable experience in codes.

5.1.3.5 The Commisslon adopted Recommendation 3 (CSM-IV) and Resolution 1 (CSM-IV).

5.2 Principles for determining requirements for both present and past weather

5.2.1 General

5.2.1.1 The Commission, in considering the conclusions reached by the Working Group on
Codes on this problem, discussed the following questions of principle first:

(a) Is information on present weather and past weather needed at all for the
solution of Type III problems?

(b) If needed, then to what extent should this information on past weather and
present weather be reported?

5.2.1.2 The Commission noted that the information on present and past weather was not
currently required as Type III data for numerical weather prediction purposes. However,
manual methods for large-scale weather analysis were still in extensive use. It would have
been premature to decide to what extent this kind of information could be replaced by the
data obtalned from meteoroclogical satellites. The Commission was also uncertain of the
importance of present weather and past weather information for statistical forecasting
methods.
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5.2.1.3 ‘With regard to the second-question, it was felt that more information on past
weather could be helpful, in particular from those areas where the network of observing
stations was sparse. The general feeling was, however, that it was not desirable from the
practical point of view to place too much emphasis on past weather information.

5.2.1.4 The session finally decided that the existing system of reporting present weather
and past weather had been successful for many years and that it should be continued until
the requirements were more clearly ldentified.- .

5.2.2 Requirements for Type III data

The Commission agreed that the list of phenomena proposed by the Working Group on
Codes as requirements for present weather and past weather Type IIT data as given in Annex 1
should be used as a basls for further study.

5.2.3 Requirements for Type II data

5.2.3.1 The Commission reviewed the list of requirements established by the Working Group
on Codes. It was felt that the stated requirements for past weather were excessive. With
respect to the question whether information on the. state of sky were to be included in the
list, the Commission was unable to make a decision before the requirements for this parameter
were known exactly.

5.2.3.2 It was therefore decided that the list of requirements proposed by the Working
Group on Codes should be used as the basils for further study. The opinion was expressed
that the reglonal associations should be requested to provide assistance by co-ordinating
the data requirements for their regions. The list is given in Annex II.

5.2.4 Requirements for Type I data

The Commission carried out a cursory review of this kind of requlrement. It was
agreed that the list given in Annex III, combined with the requirements for Typé II data,
should constitute the proposed list of requirements for Type I data. It was consldered
that this list of both present and past weather phenomena should be used as the basis of a
survey to determine the needs of Members for Type I data.

5.3 Requirements for surface observations other than present weather and past weather

5.3.% On the basls of the proposals contalned in the report of the Working Group on
Codes, the Commission established a list of requirements for the reporting of surface obser-
vations. The Commission agreed that the minimum requirements for the reporting of surface
information for international exchanges listed in Annex IV represented a provisional set of
requirements for Type III and Type II data, but that this list would require further study
before it constituted a firm basis for developlng new code forms.

5.3.2 The Commission agreed that further studles on the followlng specific points were
necessary: .

(a) Criteria for reporting unusually gusty surface wind

This type of informatlon was considered necessary for the identification of
alr-mass characteristics. The Commission, however, was unable to specify
the limits of wind parameters which should be used for this purpose.

(b) Periods of time for observation of maximum and minimum temperatures and

The session recognized the need for this type of information for energy
budget calculations and inputs into complex atmospheric models. In view of
the variability of time periods suitable for the observatlon of these data in
the various parts of the world and also in different seasons, the Commission
decided that further study should be devoted to this problem.
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{(¢) Reporting of various states of sky which are assoclated with frequently

The Commission was aware that the present reporting of the state of the sky
was not satisfactory in tropical areas. It was therefore agreed to study the
question of coding and reporting the state of sky, taking into account the
spécial conditions in the tropics.

(d) System of the reporting of cloud

The Commission agreed that a broad study was desirable to determine the
changes required to take account of present scientific: thinking and tech-
nology (for example the meteorological satellite and weather radar) in the
reporting of clouds.

5.3.5 Requirements for Type I data

The Commission was not able to consider this matter in detail.: A review was made,
however, to determine to what extent Type I data might differ from Type II ‘data. The list of
stated requirements is given in Annex V. The requirements contained in this annex, combined
with those listed for Type II data in Annex IV,should be considered as a provisional list of
requirements for Type I data.

5.4 Requirements for upper-alr observations

5.4.1 Upper-air pressure, temperature, humidity and wind reports

5.4.1.1 Reporting method

5.4.1.1.1 The Commission reviewed two methods developed by the Working Group on Codes (here-
after referred to as Plan I and Plan II). Plan I was based on the present system and Plan IT
was designed mainly to meet future requirements. Plan II provided for the international
exchange of data for all significant levels only (temperature, humidity and wind) so that

the recipients might reconstruct the actual soundings within the limits of the specified
criteria. These recipients would then be in a position to extract the data required for

the preparation of standard isobaric surfaces, and a host of supplementary charts, in an
appropriate form for other . users. In this case, the mandatory reporting by observing stations
of standard isobaric surfaces might perhaps be discontinued 1n international exchanges.

5.4.1.1.2 The Commission was consclous of the great interest of Plan II and of its potential-
ities, particularly in relation to the 1mplementation of the World Weather Watch. However,

it was felt that the implementation of this plan might require the availability of more
computers, and perhaps telecommunication facilities, throughout the world. Since,therefore,
the adoption of Plan II might not be possible for at least 6 years, the present system should
be continued.

5.4.1.1.3 In view of the great potential advantages of Plan II the Commission decided that
further study should be devoted to it so that it might be adopted as soon as circumstances
permitted. It was noted that Part B of the TEMP code form adopted by the session could be
used as a basis for such a study. A broad outline of this plan is given in Annex VI.

5.4.1.2 Selection of specified levels to be reported

The 900 mb and 800 mb levels were adopted as Type III data in place of the 850 mb
level, and the 600 mb level was added malnly to meet the requirements of numerical weather
prediction., Some delegates were of the opinion that 250 mb and 850 mb levels were also
required in certaln reglons. They pointed out that these data were also of importance for
research into the circulation in the tropics, and that such data should be exchanged to the
greatest possible extent. It was therefore agreed to include both these levels in the require-
ments for Type II data and to consider this question as soon as telecommunlcations capacity
permitted the hemispheric exchanges of such data.
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5.4.1.3 Resolution of the wind parameter

The Commission noted the’ comments presented by the Working Group on Codes and
considered that the two resolutions for direction and speed were in fact dependent upon each
other. It was agreed that the existing angular resolution was too coarse,, as 1t corresponded
to about 17 per cent of the speed value. A resolution slightly less than 10 per cent was
considered more realistic, and this led to the conclusion that a practical resolution of
wind direction would amount to 5°, which corresponds to 8.5 per cent of the wind speed. The
resolution of wind belng conditioned essentially by this accepted value, and being variable
through the different ranges of speeds, the Commission decided to accept the resolution for
speed to the nearest metre per second (m/sec ~1).

5.4.1.4  Humidity parameter

In view of the advantages for routine synoptic work, for the forecasting of clouds
and for coding purposes, dew-point depression was accepted as the most suitable parameter for
reporting humidity. - A resolution of 1°C was agreed for Type III data. The desirability was
expressed of a finer resolution when the difference between alr and dew-point temperature
was small.

5.4.1.5 Criteria for determining significant levels for wind

After having recognized the need for such criteria the Commlssion carefully
considered various possible ways of formulating this requirement, finally agreeing to a set
of criteria which are reproduced as Annex VII.

5.4.1.6 Criteria for determining maximum wind level(s)

The Commission agreed to adopt a single set of criteria for international use.
These criteria are given in Annex VIII.

5.4.1.7 Detailed requirements

The Commission reviewed the requirements proposed by the Working Group on Codes.
The. 1ist of requirements adopted is given in Part A of Amnex IX.

5.4.2 Upper-wind reports

5.4.2.1 Method of reporting

The reasoning and conclusions given in paragraph 5.4.1.1 regarding the method of
reporting upper-alr pressure, temperature, humidity and wind reports, also apply here.

5.4.2.2 Detailed requirements

5.4.2.2.1 The remarks concerning the specified levels to be reported, the resolution for
wind parameters and the criteria for determining significant levels for wind referred to in
paragraphs 5.4.1.2, 5.4%.1.3 and 5.4,1.5, also apply to upper-wind reports.

5.4.2.2.2 Having considered the question of the units by which the levels of reported wind
data should be ldentified, the Commission expressed a requlrement for pressure units, In
stating this requirement the Commission was aware that, at present, upper-wind meaéuring
instruments not associated with a radiosonde or a baroswitch did not provide pressure
measurements.

5.4.2.2.3 It therefore concluded:

(a) That pressure units were to be preférre&, when available, for the reporting
of wind data; and

(b) That when pressure measurements were not available, the altitudes constituting
“the best approximations to the isobaric surfaces for reporting wind data
specified in Annex IX, Part B, paragraph 1 (a), should be decided regionally.
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5.4.2.2.4 The conclusions of the Commission about requirements for upper-wind reports are
embodied in Part B of Annex IX.

5.4.3 Requirements for alrcraft observational data*

5.4.3.1 The Commission examined the requirements established by the Working Group on Codes.
It agreed to introduce the following changes:

(a) Information on weather is required as Type II data;

(b) 1Indication is required whether-the turbulence observed was high-level or’
low-level;

(c) Information on high-level turbulence is considered to be Type II and Type III
data, Information on low-level turbulence being Type II data only;

(d) Information on amount, genus and height of cloud is required as Type II data.
5.4.3.2 The list of requirements adopted by the session is given in Amnex X.

5.5 ' Requirements for non-meteorological data contained in messages

5.5.1 The Commlssion examined the requirements established by the Working Group on Codes.
It was agreed that the use of the MiM; indicator for the various upper-air reports was Justi-
fied. In the case of surface synoptic reports the present system for the identification of
messages was found satisfactory.

5.5.2 After discussing the most suitable method for indicating the station position,
the Commisslon agreed that the block number should be included in each synoptic surface re-
port from land stations.

5.5.3 Position checks of ship stations making upper-alr observations were considered
essential. In the case of sea stations reporting the surface data, the inclusion of L4-letter
call signs of ships was found satisfactory for checking the continuity of the ship's position
at successive observations. The problem of ship's movement data for estimating the influence
of the pressure fileld on the reported pressure tendency was studiled.

The agreed requirements are given in Annex XI.

5.6 Amendments to the Technical Regulations resulting from code changes

5.6.1 The Commission noted that, although the code form for the reporting of data obtained
from meteorological reconnaissance aircraft was deleted from Part A of Volume B, in accordance
with Recommendation 20 (CSM-III) as adopted by Resolution 34 (EC-XIV), a reference to this
code form had remained in the Technical Regulations, paragraph 4.4.3.2. The session agreed

to recommend the deletlion of this paragraph from the Technical Regulations.

5.6.2 As a consequence of the adoption of Recommendations 17 and 19 (CSM-IV) the Commis-
sion noted that changes would have to be made in Chapter 12 of Technical Regulations such as

inparagraphs[Q 1_/264and112 2./ 2.6.

5.6.3 Cg-IV requested that CSM consider the possibility of also including notes in
Volume B, relating to the use of abridged reports in SYNOP and SHIP code forms, which now
appear in paragraph 11.1.3 (Part D, Chapter 1) of Volume D (Cg-IV, General Summary 5.4.9).

The notes referred to are 18 (a) and (b) on page D-D-I-61 of Volume D. These make provision
for the truncation of coded weather reports from sea and land stations. The Commission agreed
to refer the question to the Working Group on Data Needs and Codes for further study. Recom-
mendation 4 (CSM-IV) was adopted.

* NOTE : The requirements for the reporting of meteorological reconnaissance flight observa-
tions are not included.
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5.7 Implementation of the code changes recommended by the fourth session of CSM

5.7.1 The Commission reviewed the current codes and recommended a number of ’changes.
The requests for such code changes from other technical commissions such as CMM and CAeM
were taken into consideration. The changes recommended were: .

(2) minor amendments to present codes;
(b) changes of the code forms;
(_c) inclusion of additional information, such as additional isobaric surfaces.

5.7.2 The Commission studied the impact of the above-mentloned code changes on the
meteorological telecommunication system and decided to propose the implementation of such
changes as did not result in a substantial Increase in the loading of the meteorological
telecommunication systems. Consequently 1t was agreed to implement the change in codes and
the new code forms on 1 January 1968. Recommendation 5 (CSM-IV) was adopted. The Commission
agreed that the inclusion of additlional data in Part A of upper-air reports would have to
awalt further studies of the capacity of the telecommunication system (see Recommendation 47
(CSM-IV)). Recommendation 6 (CSM-IV) was adopted.

5.8 Units of wind speed. in meteorological messages for international exchange

After discussion of the problem of units of wind speed, the Commission adopted
‘Recommendation 7 (CSM ). L

5.9 Amendments to current surface codes

5.9.1 " Reporting of blowing spray at sea stations

The Commission noted CMM's requirement that provision should be made for reporting
blowing spray so that the cause of the reduction of visibility assoclated with this phenomenon
could be shown 1in reports from ships. It was agreed to amend the specification of code
figure 07 of Code 4677 to that given in Recommendation 8 (CSM-IV).

5.9.2 Discrepancy in WMO Publication No. 9.TP.4, Volume B

The attention of the Commission was drawn to the inconsistent use of time data in
specifications of present weather. In some specifications the time at which the phenomenon
observed occurred was given, while in others these data were not included. The Commission
agreed to amend Note (2) under the specification of ww -- Present weather -- in Volume B as
indicated in Recommendation 8 (CSM-IV).

5.9.3 Rounding off the temperature

During discussions on the reporting of temperature by TT in.FM 11.C - SYNOP code
form, 1t became evident that 1t would be highly desirable to provide instructions for rounding
off the temperature data in the particular case of the observed temperature being exactly
midway between the whole degrees, that 1s when the tenths figure is 5. It was thought
desirable to have a single procedure for rounding off all elements in all meteorological
flelds. The Commission agreed that this matter would require more study before a decision
could be reached.

5.9.4 Urgent amendments to current codes for surface observations

5.9.4.1 Reporting of sea surface temperature

The Commission examined the requirement raised by CMM for the sea-surface tempera-
ture to be reported to the nearest 0.1°C. It came to the conclusion that the method of doing
so proposed by the Working Group on Codes was unacceptable because no provision was made in
it for reporting the alr-sea temperature difference with sufficient accuracy. It was also
declded not to maske any alteratlon to the mandatory groups, but to provide an extra optional
group reporting the sea-surface temperature and giving at the same time the tenths figure for
temperature. Provision 1s made for this in Recommendation 9 (CSM-IV).
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5.9.4.2 Reporting of wind waves and swell waves

The Commission examined the various proposals and came to the conclusion that the
urgent requirement raised by CMM was best met by a solution employing only five-figure groups
with a relaxation of the requirement for period of swell waves. Provision for this is made
in Recommendation 9 (CSM-IV).

5.9.4.3 Reporting of precipitation

5.9.4,3,1 Following a general discussion on the advisability of altering the reporting of
rainfall, the Commission agreed not to alter the group TRRJJ because of doubt about the
pPesent requirement for international exchange of the amount of precipitation and also because
of the considerable effects any change in the code form would have on reglonal and national
practices.

5.9.4.3.2 The Commission considered whether provision should be made for a special message
in the case of measurement of precipitation being delayed but not impossible. It agreed that
such provision should not be made, emphasis being laid on the necessity for all measurements
to be made so that they could be transmitted at the proper time.

‘5.9.4.3.3 The Commission considered that no useful purpose was served by the remark that a
measurement of precipitation was 1inaccurate, and therefore recommended that it should be
deleted. This decision is embodied in Recommendation 10 (CSM-IV).

5.9.4.4 Duration of precipitation

Code 4080 was criticized by the Commission on the grounds that it did not permit
the reporting of both the duration of precipitation and the period of observation to which the
report RR referred. At the expense of a slight relaxing of the duration of precipitation both
the duration and the period could be reported. The amendment making it possible to do this is
given in Recommendation 11 (CSM-IV).

5.9.4.5 Time interval for computing mean surface wind for aeronautical purposes
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The Commission noted Recommendation 2/1 (CAeM-III), approved by Resolution 16
(EC-XVI), calling for the amendment of the procedure for the reporting of surface wind when
used for aeronautical pruposes, and the action accordingly teken by CIMO. The session agreed
to amend the notes under the symbolic letters "ff" given in Volume B. Recommendation 12
(CSM-IV) was therefore adopted.

e Fete eporting o shlp s average spee
5.9.4.6 R t1 f ship' d

The Commission considered the urgent request of CMM-IV for an extension of the
present code 4451 to permit the reporting of ships' average speed up to at least 34 knots
during the three hours preceding the time of observation. Recommendation 13 (CSM-IV) was
adopted accordingly.

5.10 Codes for upper-air observations

5.10.1 TEMP and TEMP SHIP code forms

The Commission examined the two alternative code forms (1.e. a revised TEMP code
form using five-figure groups, and an alternative TEMP code form of similar construction using
groups of variable length) for TEMP reports proposed by the Working Group on Codes. A marked
preference was expressed for code form composed only of five-figure groups. The Commission
studied in detail various possible ways of indicating the sign for temperature without adding
50 to the negative values. A proposal was presented which would permit the reporting of the
temperature sign and number of tenths of a degree Celsius (to the resolution 0.2°C) with the
same economy of figures as in the proposal of the working group, and the corresponding provi-
sion was incorporated in the code form. The identification groups (localization in space and
time) were slightly re-arranged in all parts of the message. In accordance with the discussion
about the required resolution of wind parameters, the wind groups provide for the reporting of
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direction to the nearest 5°, and for the reporting of speed to the nearest metre per second

or to the nearest knot. The revision of the position-verifying group in TEMP SHIP, proposed
by the Working Group on Codes, was not found acceptable, and it was agreed that the present

procedure should be retained. Provision was made for the reporting of 250 mb level data in

Part B of the code form. In addition provision was made to indicate the unit for wind speed
used throughout the report. Certain minor changes were also agreed to and included in the

code form, after which Recommendation 14 (CSM-IV) was adopted.

5.10.2 PILOT and PILOT SHIP code forms

5.10.2,1 The Commission examined the two forms of PILOT and PILOT SHIP submitted by the
Working Group on Codes. The first of these code forms was a revised editlon of ™M 32.C and

M 33.C currently in use. The revisions proposed were directed toward standardization. It

was noted that the code form provided for the reporting of wind direction and speed in four
figures (i.e. ddff). The second code form was a new approach to the reporting of upper-wind
data in that it provided for the insertion of indicators throughout the report, which specified
the use of pressure, geopotentlal units, and the increments of altitude being used. In. addi-
tion, it provided for reporting wind speed and direction in five figures (i.e. ddfff).

5.10.2.2 The Commission's newly adopted resolution for upper-level winds of 5° in direction
and 1 metre per second in speed requires a five-figure group to express it. The first code
form was therefore automatically rejected, as it provided only four figures. The Commission
decided to combine the best features of both forms into a single code form that would meet
the requirements.

5.10.2.,3 In brief, the new code form provided lmprovements in the localization of the report
in time and space. In addition 1t provided for the indication of whether pressure or geo-
potentlial height were being used for the pressure surfaces, maximum winds and significant
winds. It also provided for the reporting of the measuring instrument used and for the
indication of the units (metres per second or knots) in which the wind speed was expressed;

and it provided five figures for reporting directlion and speed. The Commission concluded

that the developed code form would meet requirements. Recommendation 15 (CSM-IV) was adopted
accordingly. :

5.10.3 Report from rocketsonde stations

The Commission- considered a request for the extension of code table eg -- Type of
data sensing equipment, and code table r; -- Type of rocket motor, in the ROCOB code form.
The session agreed to some changes in the above code tables and adopted Recommendation 16
(CsSM-1V).

5.10.4 Upper—air report from aircraft

The Commission devoted considerable attention to the code form FM 41.D, developed
by the Working Group on Codes, and to a proposal made by the United Kingdom. It decided to
modify the figure form submitted by the Working Group on Codes in order to take into account
the requirements expressed during the session. It was recognized that this code form would
be used primarily in the hemispheric exchange of data, and no Type I or_Type II data were
included. Recommendation 17 (CSM-IV) was consequently adopted.

5.11 Codes for analysis and prognosis

5.11.1 Amendments to satisfy aeronautical requirements

The Commission considered the requests contained in Recommendations 13/5 and 13/6
(CAeM-IIT), the former requiring that provision should be made to permit coding of vertical
wind shear in knots per 300 metres 1n addition to knots per 1000 metres, and the latter that
provision should be made for describing the existence and location of clear-air turbulence
and also the amount of cloud in significant weather charts disseminated in figure code form.
The request contained in the latter recommendation could be met by deleting the symbol J
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(aircraft icing and turbulence) in the cloud section N ~- amount of cloud -- and by indicating
icing and/or turbulence in the weather-area section by using group(s) 989 w.l as necessary.
These proposals were embodied in Recommendation 18 (CSM-IV). A further requirement expressed
by CAeM-III in Recommendation 13/6 was provision for encoding "convergence line." Since this
term was in current use, and since CSM-IV was recommending the inclusion of the term and a
symbol in Appendix E of Volume 1 of the Technical Regulations (see Recommendation 52 (CSM-IV)),
it was considered necessary to make provision for encoding it. This could be done by amending
code table 1152-Ft -- Type of front -- to eliminate the specifications "warm occlusion" and
"o51d occlusion" and to include "quasi-~stationary front above the surface™ and "convergence
line"™. The table, amended in this way, re-arranged, and with some minor changes in the
wording of other specifications, would conform more closely with the list of fronts given in
Appendix E of Volume 1 of the Technical Regulations. These changes are also embodied in
Recommendation 18 (CSM-IV).

5.11.2 Amendments to satisfy shipping requirements

The Commission noted the request of (MM for a re-arrangement of the IAC Fleet
™ 46.C with respect to the provision of information on past and future positions of pressure
systems, fronts and wave isopleths. Suitable arrangements for this purpose, recommending
their introduction in both FM 45.C and FM 46.C code forms, were developed and incorporated
in Recommendation 18 (CSM-IV).

5.12 Specialized codes

5.12.1 Aviation weather reports

5.12.1.1 The Commission reviewed the codes for aerodrome meteorological reports and
concluded that it would be desirable:

(a) to align the contents of these reports more closely with the latest aero-
nautical requirements; and

(b) to improve the direct-reading qualities of the code as far as possible to
eliminate, or at least to reduce, the need for time-consuming conversions by
pilots, air-traffic controllers and other aeronautical personnel.

It was recognized that, in order to achieve these purposes, a comprehensive
revision of the present aeronautical codes would be necessary. In the opinion of the Commis-
sion the time for such action, which had been considered already by earlier WMO and ICAO
meetings, had now arrived. It would permit a more accurate reporting for aeronautical
purposes which, the Commission was advised, was required to meet needs arising from lower
aerodrome meteorological minima. Tais advantage, together with the potential saving in
time and effort for both meteorological offices and aeronautical users, was thought to out-
welgh the relatively small disadvantage of the consequent need for training in the use of
the new codes.

5¢12.1.2 With regard to the contents of the reports, the Commission studied the statement

on operational requirements for aerodrome meteorological reports to be exchanged ground-to-

“ground, developed.by ICAO in accordance with Recommendations 13%/10 and 13/11 {CAeM-III). It
was agreed that the requirements stated could be satisfied by developing a new code form to

replace the present FM 15.C -- AERO and FM 16.A -- MMMMM/BEREB.

5.12.1.3 Considering the form of the reports, the Commission took it to be essential that
meteorologlcal observations coded for aeronautical purposes should be adequate for both
meteorological and non-meteorological users, and that they should be easy to understand.

It was therefore agreed:

(a) that the order of the elements should be the same as in the corresponding
plain language form (Technical Regulation /I2.2./ 2.7.2.6); and
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(b) that each element should be given in terms as near to those of the direct
reading as ‘possible, using the format recommended by the CAeM-III/MET/OPS
Meeting (Report on Item 13, paragraphs 13.27 to 13.35 and Recommendation 13/10).

.5.12.1.4 In the course of the development of the above-mentioned code forms the‘fol'l,owiné
points were decided on or taken 1n1;o account: .

(a) 1in order to allow for easy identification of groups and to facilitate the
detection of errors, a number -of "identifier letters" (rathervthan Tigures)
were included, for example the identifier "R" for runway visual range;

(b) to cater for the direct-reading quality, windidii'ection-was' glven in degrees,
the last figure always being "O". - For the reporting of maxifum winds, 4 7%
was consldered to be a sultable coding device as intended by Recommendation
13/8 (CAeM-III), and to be économicalj

(c) visibility was given in metres;. the increments to be used fulfilled the ICAO
requirements and were in conformity with present coding practices;

(d) with regard to the reporting of Runway Visual Range the letter "R" was to be
used as the indicator in conformity with Recommendation 13/3 (CAeM-III), which
called for a sultable coding device. It served economy at the aame time.

The increments reported fulfilled the ICAQO requirements;

- {e) with regard to the reporting of present weather, the Commission noted that
' ICAO, which had conducted extensive trials during 1965 in co-operation with

some of 1ts Contracting States, had expressed a preference for the use of
letters instead of figures. The Commission also noted that several States
had been using letters for the reporting of present weather for many years.
However, in view of the difficulties expressed by Members using non-latin
alphabets and/or languages other than French, Spanish and English, the
Commission decided to recommend the use of a figure~code, supplemented 1in
accordance with regional alr navigation agreements by abbreviated letter
equivalents. This solution was recognized to be satisfactory to all for the
moment;

(f) 1t was also noted that in certaln cases a phenomenon could be indicated by
abbreviations wlith different letters in the various meteorologlcal messages
for aviation. The Commission therefore considered that ICAO and CAeM should
be asked to consider this problem with a view to .bringing about the required
uniformity;

(g) with respect to reporting of clouds, it was decided to follow the rule
contalned in the AERO-Code. However 1t was also felt that further study
should be made of the desirability of reporting all cloud layers, lrrespective
of the number of oktas;

(h) the accuracy currently attainable in measuring the height of clouds and the
variability of this element in space and time did not favour the introduction
of the reporting of cloud-base height in 15 m increments near the ground,
as stated in Appendix I of the report on Agende item 5 (CAeM-III). This
form of report was therefore not implemented;

(1) +the genus "cloud" was introduced for monitoring. weather developments and for
forecasting for general aviation;

(J) negative values of air temperature and dew-point temperature were to be
indicated by placing the letter M before the elements in order to avoid the
adding of 50 which had given rise to erroneous interpretation by non-meteo-
rological personnel;
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(k) instructions for giving supplementary information were not finalized. The
examples glven in Note (13)* were not intended to be restrictive. The 1list
of significant phenomena used for SIGMET-information could serve as a gulde
for expanding the list of phenomena to be reported in the METAR.

.(1)v some members had reservations about the decision not to use an indicator for
reporting the deterloration or improvement of weather conditions in the new
code for aviation selected special weather reports (SPECI).

5.12.1.5 When reviewing the new code forms (METAR and SPECI), which had been proposed by
the Working Group on Codes, the Commisslion gave careful consideration to the comments received
from CAeM and ICAO. '

5.12.1.6 When the new METAR and SPECI code forms were introduced, there would still be a
widespread need for codes similar to the AERO and MMMMM/BBEBB code forms for national use for
synoptic purposes. Hence it was decided to recommend that the AERO and MMMMM/BBBBB codgé forms
‘be retalned 1n Volume B without any change in form and content, but with new M numbers, until
such time as new codes were developed to meet the national or Type I requirements. An in-
troductory note should be given to these obsolete code forms to indicate clearly that they
had been retained in Volume B for the convenience of those who might wish to use them for
national non-aeronautical purposes only.

5.12.1.7 The commission was aware of the decidion of the seventeenth session of the Executive
Committee that consideration should be given to Recommendations 13/3 (CAeM-III) -~ Reporting
of runway visual range in M 15.C (AERO), and 13/8 (CAeM-III) -- Indication of maximum wind
speed, both of which required urgent action. It was felt that, if new METAR and SPECI code
forms meeting the above requirements were introduced as from 1 January 1968, amendments to

the present AERO and MMMMM/EBBBB code forms for a relatively short period.cf time would not

be desirable. Accordingly Recommendation 19 (CSM-IV) was adopted.

5.12.2 Aerodrome Forecasts

5.12.2.1 The Commission, having

(a) reviewed the aeronautical meteorological codes on the basis of the latest
stated aeronautical requirements, and

(b) recommended under 5.12.1 that Code forms FM 15.C and M 16.A relating to
aerodrome meteorological reports be replaced,

concluded that it was desirable to meet these requirements further by revising the present
TAFOR FM 51.C and TAF M 52.C code forms concurrently.

5.12,2.2 The Justification for introducing runway visual range into the aerodrome forecast
even as a drop-out element was strongly questioned, as the session was fully aware that,
although some countries had undertaken research in this field, there existed as yet no method
of forecasting it on a sound scientific basis. - The nature of the parameter itself, involving
non-meteorological elements, might.well be an insurmmountable obstacle to success. The Commis-
sion therefore decided to make provision for the inclusion of runway visual range as sup-
plementary information in plain language only because ICAO and the president of CAeM had
requested 1ts inclusion.

5.12.2.3 It was considered premature to introduce a group for indicating vertical wind
shear in the lower layers, since these phenomena and their effects on aircraft operatlons
were still under study. Recommendation 20 (CSM-IV) was thereupon adopted.

* See Annex XXIV.
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5.12.3 Area forecast for aviation, route forecast for aviation, flight forecast for avia-

5.12.3.1 The Commission, having recommended new code forms for aviation weather reports and
aerodrome forecasts in Recommendations 19 (CSM-IV) and 20 (CSM-IV), also reviewed the require-
ments for area, route and flight forecasts and decided to revise the existing code forms

FM 5%.B, ™M 54.B, mssa FM 56.C, FM 57.C, M 58.C.

5.12.3.2 The most important modification was the inclusion of optional additional groups
for maximum wind and/or vertical wind-shear data.

5.12.3.3 ‘It was considered useful to follow the code instructions of FM 15.D and FM 51.D
in relation to visibility and clouds. Recommendation 21 (CSM-IV) was therefore adépted.

5.12.4 Reports of monthly means

5.12.4.1 The Commission considered the requirements expressed by CC1-IV regarding the data
~to be reported in CLIMAT, CLIMAT SHIP, CLIMAT TEMP and CLIMAT TEMP SHIP messages. These call
for the reporting of: ’

(a) 1in CLIMAT and CLIMAT SHIP:

(1) The mean vapour pressure instead of the mean relative humidity;

(1i) The total amount of precipitation for the month to.the nearest whole
. millimetre (up to 500 mm);

(111) The number of days with rainfall 1 mm or more; and

(b) 1in CLIMAT TEMP and CLIMAT TEMP SHIP:

(1) The direction of the mean vector wind to the nearest degree;

(11) The wind speed exceeding 99 knots by adding 500 to the wind direction;
(111) Indication of the number of days of missing temperature and wind data;
(iv) The steadiness factor in two figures.

-CCI—IV also recommended that the mean vector wind at the surface should not be reported.

5.12.4.2 It was also agreed that the instructions relating to the computation of the required
means should be deleted from Volume B, and that the president of CCl should be requested to
include this material in the "Guide to Climatological Practices".

5.12.4.3 The desirability of including tropopause data in CLIMAT TEMP messages was also
discussed, but 1t was declided not to make such provision for the time belng. -

5.12.4.4 The opinion was expressed that the number of days with observations should be
reported rather than the number of days with missing data. .For reasons of economy in coding,
however, the latter alternative was preferred. ‘

5.12.4.5 Attention was drawn to the fact that, in the code forms for upper-air observations
adopted by the session, dew-point depression was introduced as a parameter for humidity. It
was felt that 1t might be deslrable to adopt the same procedure for CLIMAT TEMP and CLIMAT
TEMP SHIP, and it was agreed to request the president of C3M to ask the president of -CCl to
consider this question so that a final decision could be reached before the new code forms
were introduced. Recommendation 22 (CSM-IV) was adopted.

5.12.5 Forecast for shipping

5.12.5.1 The Commission noted that CMM-IV had pointed out that some difficulty was experienced
in the use of the group 1GDFyW; to indicate "occasional® conditions (G = 9). It was considered
that rewording of the instructions relating to the use of this group would remove the difficulty.

5.12.5.2 The fact that there is no indication (FM 61.C) of the beginning of the forecast
period In the MAFOR code form was also discussed. It was agreed that the inclusion of this
information was necessary. To make provision for this and also to overcome the difficulty
raised by CMM-IV, Recommendation 23 (CSM-IV) was adopted.
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5.12.5.3 The Commission also noted that messages 1n the MAF(R code form can be undesirably
long when changes in prevalling weather conditions are expected to occur. However, no fully
satisfactory solution to this problem was found.

5.12.5.4 The Commission considered a suggestion that the code symbol S in the optional
group (2VSTxTn) should be used exclusively for indicating waves generated by local wind.
Since, however, the definition of the term "state 6f sea" was still under consideration
within MM, 1t was agreed to defer action on this matter until (MM clarified the position.

5.13 . Reporting of ship's position

5.13.1 In 1ts review of non-meteorological parameters appearing in meteorological reports,
the Commission devoted particular attention to the groups at present used to report the posi-
tion of ship stations. To simplify the procedure and thereby minimize confusion and errors,
the session agreed that the new system proposed by the Working Group on Codes, in which each
quadrant of the globe 1s identified by one figure, should be introduced. It was also felt
that, to get around the artificlality introduced by Code 3300, it would be worthwhile to add
one more figure for the reporting of the longltude,

5.13.2 It was considered that it would be highly undesirable to have two forms for
reporting ship position in existence at the same time; hence the adoption of the new system
would be dependent upon its acceptability for use in all forms of ship report, surface and
upper-air, and for implementation in all forms of reports at the same time. Recommendation 24
(CSM-IV) was adopted. )

5.14 Identification of ship report and position

5.14.1 The Commission considered that there would be a definite advantage in changing the
initial groups of the following reports from ships: FM 21.C, FM 22.C and ™M 23.C. This would
facilitate ldentification of these reports by computers, ensure fewer errors in position
reporting, and bring the method of reporting into line with that used in the recommended

code form for upper-air information from ships.

5.14.2 It was found advantageous for ease of recognition to use the two indicator figures
99 at the beginning of the position groups to indicate that the report which followed was
from a moblle station.

5.14.3 In addition 1t was declded to alter the SPESH (FM 26.B) code, though not used in
cpmputers, to bring it into line with the other ship reports. In this code it was found
necessary to restrict the specification of time to the nearest quarter of an hour.

5.14.4 These changes in the SHIP codes allowed the introduction of a figure to indicate
whether the wind strength was measured or estimated, and whether the wind apeed was reported
in metres per second or knots. These changes were provided for in Recommendation 25 (CSM-IV).

5.14.5 The Commission noted that in some other code forms (for example those for analysis
and prognosis and for aviation forecasts) the procedure for reporting position remailned un-
changed. It declided to draw the attention of. the Working Group on Data Needs and Codes to
this fact in order that the group might devote further study to the possibility of reaching
uniformity in reporting position in all international codes at the same time.

5.15 Changes in the Gulde to the Preparation of Synopt_ic Weather Charts and Diagrams

The Commission felt that some amendments to the gulde might be necessary in order
to incorporate the decisions of the fourth session, particularly with respect to some re-
commendations concerning codes. The Commlission requested the Secretary-General to prepare
proposals for the amendment of the guide for approval by the president of the Commission.
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6. - : NETWORKS AND TIMES OF OBSERVATION FOR SYNOPTIC PURPOSES (Agenda item 6)

6.1 Network density
6.1.1 The Commission examined the report of the Working Group on Networks and the

appropriate paragraphs of the joint CAe/CSM Working Group on Numerical Weather Prediction.

It took note of the fact that, although various CSM Working Groups had been working on the

problem during the last twelve years, they had not been able to reach the desired results.

The report of the Working Group on Networks called for action on three points. In studying
these proposals for action the Commission came to the concluslons given below. :

6.1.2 The Working Group had been asKed 1n its terms of reference to review the criteria
for surface and upper-alr networks specified in the Technical Regulations. In its report
the Group had neilther suggested modifying any criteria nor presented any convincing reasons
for changing the text of paragraphs 2.2.1.2 and 2.2.1.3 of the Technical Regulations. In
view of this, the Commission decided not to make any recommendations for such changes.

6.1.3 CSM-IIT had recommended that the report of the Working Group on Networks submitted
to that session should be published as a WMO Technlical Note after certain editing and after
the addition of & suitable inbroduction. So far it had not been possible to complete this
work. The session, however, felt strongly that there was stlll a need for such a Technical
Note, as 1t might facilitate further study of network problems. It should contaln summaries
of useful studies which had been published on the subJect, and a complete bibliography. The
Commission was of the opinilon that the preparation of this Technical Note could be undertaken
by one Member, and it noted with gratitude the offer made by the Russian delegation to carry
out this work in the U.S.S.R.

6.1.4 With regard to further studies of the network problem, the Commission noted the
comments of EC-XVII (paragraph 5.3.2.3 of the General Summary) to the effect that such
studies might more appropriately be handled by an expert or a scientific institution, and
that similar studies were also planned within the framework of the World Weather Watch. The
Commission also noted the recommendation made by the Joint CAe/CSM Working Group on Numerilcal
Weather Prediction that numerical experiments should be carried out to get information on
network requirements (such as the investigation by S. A. Mashkovich entitled: "An investiga-
tion of aerologilcal observations and the requirements for the distribution of a network of
stations", Izvestia, Academy of Sciences, Geophysics Series, No. 2).

6.1.5 The Commission recognized the need for specifying the desired degree of accuracy
in analysis and forecasting to facilitate studies on network requirements. It noted that
the acecuracy requirements for forecasts to international aviation being developed by ICAO
might provide a basis for this.

6.1.6 The Commlssion agreed to recommend that Members be encouraged to undertake research
projects on network problems and accordingly approved Recommendation 26 (CSM-IV). It also
decided in Resolution 2 (CSM-IV) to nominate a Rapporteur on Networks, who would report on
network studies carrled out since CSM-IV to the president of CSM in good time for circulation
to be possible among Members before CSM-V.

6.2 Minimum performahce characteristics of automatic weather stations

6.2.1 The Commission examined the report presented by the Working Group on Minimum
Performance Characteristics of Automatic Weather Stations. It first considered the first part
of the report, which dealt with the establishment of minimum performance characteristics,

i.e. the elements to be observed and transmitted, the frequency of observations, the minimum
accuracy required, the coding system, the means of transmission, and schedules for maintenance
and inspection. The Commission accepted this part of the report and asked the Secretary-
General to distribute i1t to Members and interested organizations for information.
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6.2.2 Some delegates disagreed with the form used by the Working Group for specifying
minimum accuracies on the grounds that it was necessary to lay down separate tolerances

(a) for random instrumental errors, and (b) for errors due to instability of calibration.
It was noted that the group had used the form recommended by CIMO and used by CSM-III for
the accuracies of observations made at ordinary stations.

6.2.3 The second part of the report of the Working Group contained texts for possible
inclusion in the WMO Technical Regulations. This part of the report was therefore considered
under item 12 of the CSM-IV Agenda (see paragraph 12 of the present report).

6.3 Procedures for selection of aircraft reports for hemispheric exchange

6.3.1 The Commission was Informed that the U.S.A. had been able to increase the utility
of AIREPS, for manual and computer use, by having the reports screened and compiled by the
main meteorologlcal offices at New York, San Francisco, San Juan, Anchorage and Honolulu.
These stations selected, edited, coded and compiled the reports into bulletins for exchange
within North America, and 1t was particularly noted that the process was carried out at MMOs.
The reports judged to be accurate and non-redundant were sent to the National Meteorological
Centre 1in Washington, D.C., where they were used in objective analyses. This programme was
expanded during a trial period during July and August 1965 under WMO guidance.

6.3.2 All Members in Regional Associations II, IV and VI were invited to participate in
this expanded WMO trial and to exchange the selected reports over the Northern Hemisphere
Exchange System (NHES). It appeared from the experience of a number of countries that the
results of the test were favourable in that the data obtained by these methods were useful
for analyses.

6.3.3 In view of the usefulness of aircraft reports and the need for guidance as to how
such reports should be selected, the Commission adopted Recommendation 27 (CSM-IV).

6.3.4 The Commission agreed that centres accepting the responsibility of archiving the
data within WWW should keep all aircraft reports for research purposes.

7. TELECOMMUNICATIONS (Agenda item 7)

7.1 Review of the Technical Regulations, Chapter 1 - Definitions, and Chapter 6 -
Meteorological telecommunications

7.1.1 On the basis of the result of a study conducted by correspondence by the Working
Group on Telecommunications, the Commission discussed the request of Cg-IV to examine the
definition of "territorial troadcast™ and Technical Regulation 6.3.1.2, as at present con-
tained in the Technical Regulations.

7.1.2 The Commission agreed that it would be desirable to amend the present definition
of "territorial broadcasts"™ so as to provide for the earlier reception of meteorological data,
1f national data requirements could not be met through sub-regional, reglonal or hemisphere
broadcasts. It therefore adopted Recommendation 28 (CSM-IV).

T.1.3 In considering the comments of Cg-IV concerning the drafting of Technical Regula-
tions, the Commission felt that a rewording of Technical Regulation 6.3.1.2 would be desirable.
Consequently Recommendation 29 (CSM-IV) was adopted.

T.1.4 The Commission reviewed the WMO telecommunication procedures with a view to bringing
them up to date. It felt that a revised definition of "meteorological message" was essential
for the understanding and application of the WMO meteorological telecommunication procedures.
The session accordingly drew up a proposal for amending the Technical Regulations. Recommenda-
tion 30 (CSM-IV) was adopted.

T.1.5 When reviewing the Technical Regulations dealing with telecommunications as at
present contained in the Technical Regulations (WMO Publication No. 49.BD.2/3), the Commission
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agreed that a number of changes might be required if the concept of the World Weather Watch
were approved by Cg-V.

T.2 i Improvement of collection and distribution of observational information

T.2.1 The Commission expressed particular concern about the shortcomings in the collec-
tion of observational reports at national meteorological communication centres or territorial
broadcast centres in some parts of the world. The need was stresséd for regular and speedy
collection of those observational reports intended for international distribution. The
Commission agreed to remind Members of the provisions set forth in paragraph 1 of Part III,
Chapter I of WMO Publication No. 9.TP.4, Volume C, which stipulated that "Messages for synoptic
purposes should normally have a transit time of not more than 10 minutes from the time of
filing at the observing station to the time of delivery at the designated meteorological
communication centre, and in no case should such a time exceed 30 minutes". The Commission
agreed to urge Members to do their utmost to improve their national collection systems to
ensure reliable and timely reception, and prompt regional distribution, of observational
reports at meteorological telecommunication centres. Recommendation 31 (CSM-IV) was adopted
accordingly.

T.2.2 The Commission noted that all regional assoclations had already developed, ‘or
were actively engaged in developing, appropriate regional telecommunication plans, and urged
them to continue thelr efforts to plan regional telecommunication systems which would permit
rapld collection and exchange of global data.

T.2.3 The Commission noted that certain deficlencies in the present exchange between
hemisphere exchange centres were caused by lnadequate regional telecommunications arrangements.
While deficlencies existed in the collection of SYNOP SHIP and upper-air reports in both
hemispheres, the Commission particularly noted the major deficlencies at the centres at
Nairobi, New Delhi, Brasilia and Melbourne in the collection of data from Regions I, II and
III and parts of Reglon V respectively, and also the late reception in Region VI of observa-
tional data from weather ships stationed in the western Atlantic. Recommendation32 (CSM-IV)
was adopted.

3
T.2.4 In searching for possible means to improve the collection of observational data
in some areas, the Commission reached the conclusion that such improvements would be made
only very slowly without either technical or financial assistance. Recommendation 33 (CSM-IV)
was adopted.

T.3 Review of the existing and at present recommended systems

7.3.1 Contents of the northern hemlsphere exchanges

The Commission exgmined the results of the Secretary-General's inquiry on desirable
contents of the exchange programme. The Commission first established a number of principles
as to the type of data, selection of stations and final frequency of transmissions, and then
drew up a detalled 1list of stations whose reports should be included. During the discussions
it was stressed that Members responsible for the operation of these stations should be invi&éd
to express thelr views as to whether the reports of the stations selected were of the desired
high standard and whether the telecommunications avallable permitted the speedy collection of
the reports by the national communication centre. Since adjustments may be required to the
list of statlons between sesslons of CSM both for the above-mentioned reasons and others, the
Commission authorized its president to approve such amendments on behalf of the Commission
(see Recommendation 37 (CSM-IV)). Recommendation 34 (CSM-IV) was adopted.

7.3.2 Improvements in the exchange of northern hemisphere data

7.3.2.1 The Commission reviewed the present state of implementation of Recommendation 51
(CSM-III). In particular the Commission wished to place on record its appreciation of the
improvements achleved by bringing a 75-baud teleprinter cable circult into operation between
‘Of fenbach and New York, and of the resulting increase in the reliability of this portion of
the system.
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7.3.2.2 The Commission noted with satisfaction the efforts of India to improve the colléc-
tion of RA II data.

T.3.2.3 The Commission noted with satisfaction the introduction of hemisphere broadcasts
in Moscow and Tokyo for distribution of northern hemisphere data.

7.3.2.4 However, the Commission felt that further steps should be taken to improve the
operation of the Northern Hemisphere Exchange System. The speeding up of collection by NHECs
and the proper editing of reports included in bulletins exchanged through the system were both
mentioned as desirable means of expediting the transmission of data. It was mentioned that
in some cases the use of circults included in regional telecommunication networks could
alleviate existing difflcultles and shortcomings in the northern hemisphere network.

7.3.2.5 A number of statements were made concerning future improvements and these are
reproduced 1n Annex XII.

T7.3.3 Exchange of southern hemisphere data

7.3.3.1 The Commission reviewed the present state of implementation of Recommendation 52
(CSM-III). The Commission noted with appreciation the efforts of Members responsible for
the operation of the Nairobi, Brazilia and Melbourne centres to improve the collection of
meteorological data in their _respeétive areas of responsibility.

7.3.3.2 The Commission discussed at great length ways and means of exchanging southern
hemisphere data in the southern hemisphere. Some experts felt that a separate southern
hemisphere ring (as recommended by Recommendation 52 (CSM-III) would be the best solution.
The Commission, however, noted the financial implications of such a separate network. The
restricted session of the Working Group on Telecommunications of CSM (Melbourne 1964) had
assessed the caplital and annual operating costs and found them prohibitively high.

7.3.3.3 The Commission felt that the full implementation of Recommendation 52 (CSM-III)
could not be expected in the next two years. However, the Commission noted with appreciation
the offer of Spain to establish and operate two relay stations (Las Palmas and Santa Isabel)
for the 1link between Brasilia and Nairobi. The Commission was informed that the SHECs at
Nairobi and Brasilia intended to conduct trials for the exchange of data between them, either
directly or via the relay centres mentioned above. The circuit might also in future serve
the requirements for the exchange of information in the southern hemisphere for the WWW.

7.3.3.4 The delegation of Brazil informed the Commission that the possibility of transmit-
ting data directly to Nairobi or vlia the relay points mentioned above was under study..

7.3.4 Exchange of data between NHECs and SHECs

7.3.%.1 The Commission noted the progress made in interconnecting northern hemisphere -
exchange centres and southern hemisphere exchange centres. In 1962, the RIT and facsimile
circult Nairobl - Offenbach had been put into operation in accordance with Recommendation 57
(CSM-III) and Resolution 33 (EC-XIV). At the beginning of 1965, an RTT connexion had been
established between Cairo and Moscow which had since been extended to Nairobl. Very recently
interim arrangements had been made for the transmission of Reglon III data from Brasilia to
Washington. It was expected that the exchange on the latter circuit could be further improved
in the near future. The Commission was also informed that further lmprovements would come
about during the next 18 months due to the implementation of WMO New Development Fund proJjects
to provide telecommunication equipment at Nairobi and Brasilia. These telecommunication
circuits were providing data from the southern hemisphere to the northern hemisphere,
Reglon III data at Washington and Region I data at Moscow and Offenbach. There were arrange-
ments for Region I data to be made avallable to all countries connected to the IMINE. The
Commission also noted with satisfaction that the Nairobi-Cairo-Moscow link would make 1t
possible to recelve Region I data earlier at New Delhi, via Moscow. :
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7.3.4.2 The Commission recognized the urgency of making adequate telecommunication arrange-
ments to satisfy the data requirements of the WMC at Melbourne (see Resolution 1 '(IV-RA V))
and also for the transmission of data from Regions ITI and V to the world meteorological
centres at Moscow and Washington and to other countries. In this comnexion it noted the
efforts being made to implement the recommended RTIT circuit New Delhi - Singapore - Melbourne
(see Recommendation 57 (CSM-III) approved by Resolution 33 (EC-XIV)). The Commission was
informed of the approval of the WMO New Development Fund proJject to provide financlal assist-
ance to Singapore (see the Abridged Report of EC-XVII, General Summary, paragraph 4.5.4).

7.3.4.3 I_nterim arrangements for the excha.nge of southern hemisphere da‘ba

7.3.4.3.1 The Commission was informed. that arrangements had recently been made to transmit
southern hemisphere data from Region III on the 75 baud teleprinter channel New York - Offenbach
as well as the radioteleprinter circuit New York - Santa Maria - Parls. It was also informed
that Moscow was not receiving data from Region III, and that due to the overloading of the
existing channels in Europe it was impossible to ensure the speedy transmission of these data
to Moscow from Paris and Offenbach. The Commission therefore considered that the problem of
rapid and regular transmission of data from Region III via Washington to Moscow and thence to
New Delhi and Melbourne must be solved in the immediate future.

7.3.4.3.2 The Commission recognized the requirement of the world meteorological centres at
Melbourne (see Resolution 1 (IV-RA V)), Moscow and Washington, as wgll as of other centres,
for regular and timely reception of a sufficient number of observational reports from the
whole of the southern hemisphere. The Commlsslion therefore agreed:

(a) To invite the Members concerned to implement the recommended New Delhi -
Singapore - Melbourne RIT link as soon as possiblej;

(b) To urge the Members concerned to make arrangements adequate to ensure that
southern hemisphere data from Region III might be avallable at Moscow for
transmission to Melbourne (via New Delhi) and to other centres; and

(¢) To invite Australia to transmit southern hemisphere data from Region V via
New Delhi to the world meteorological centres at Moscow and Washington, and
to other centres as required.

Recommendation 35 (CSM-IV) was therefore adopted.

T.4 Telecommunication arrangements - practices and precedures
T.4.1 Revigw of_l_’gblzggfigr_l_ljgl g.';‘P.i#,_Yg]_.l_nilg_(_li_Chagter I - Guide to meteorological
telecommunications o TTTTTTTTTTTTTTEmTmmmmmmmmmmmmmmmmmmmmemme

T.4.1.1 The Commission reviewed the text at present published 'in WMO Publication No. 9.TP.4,
Volume C, Chapter I.

Regarding the Northern Hemisphere Exchange Scheme, the Commission was informed
that the link San Francisco - Honolulu had recently been improved, and that plans existed to
upgrade the Tokyo - Honolulu segment of the NHE link Tokyo - New York. Recommendation 36
(CSM-1IV) was consequently adopted. It was understood that although the bulletins from the
Offenbach area had for some time been transmitted to Tokyo via New York, the Honolulu -
Tokyo portion of the circuit was already very heavily loaded, making it very difficult for
that circuit to transmit all the Offenbach data to Tokyo. It was consequently agreed that
the interim arrangement of transmitting the Offenbach data to Tokyo via New Delhi might
continue until such time as the Tokyo - Honolulu circuit was able to handle them. In the
light of past experience in the application of WMO uniform teleprinter procedures, the
Commission recommended some amendments to the present practices, adopting Recommendation 37
(CsM-1V).
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7.4.1.2 The Commission reviewed the application of WMO teleprinter procedures in the past.
The importance of strict adherence to WMO telecommunication procedures was emphasized during
the discussions. Without strict adherence, great difficulties would occur in automatic
processing and switching of meteorological bulletins and messages. The Commission felt that
the attention of Members should again be drawn to this important problem, and recommended
that before ships' reports were broadcast or relayed the ships' four-letter call-signs (see
ITU Radioc Regulations) should replace all other ildentiflers such as ships' names. If a
four-letter call sign could not be ascertained, the word "SHIP" was to begin the message.
Recommendation 38 (CSM-IV) was adopted.

7.4.1.3 The Commission noted paragraph 6.11.2 of the General Summary of the work of the
fourth session of the Commission for Maritime Meteorology, in which it was stated that
difficulties were experienced particularly when entering weather data in ships' meteorolo-
glcal log-books, where the solidus could frequently be mistaken for the figure 1. The Com-
mission discussed the question and felt that this was mainly a matter of recording in log-
books or other records, and not a telecommunication matter. It was therefore agreed not to
propose any change in the present use of the solldus in meteorological telecommunication
procedures, recognizing that this in no way restricted the use of an "X" or other symbol as
an entry in log-books. .

7.4.2 Data designators adopted by WMO vis-a-vis "bulletin category identifiers" adopted

The Commission discussed at great length the problems occurring at meteorological
telecommunication stations as a result of divergence between ICAO and WMO telecommunication
procedures. The particular case brought to the attention of the Commission was the adoption
of bulletin category identifiers by ICAO for operational meteorological messages transmitted
on the MOTNE system. Some Meteorological Services connected to the WMO telecommunication
system and to the ICAO/MOTNE system experlenced difficulties in the preparation of messages.
The consensus of opinion in the Commission was that there should be uniform telecommunication
procedures for all types of meteorological messages transmitted either on WMO or ICAO networks.
The Commission therefore felt that WMO and ICAO should endeavour to adopt common telecommuni-
cation procedures for meteorological bulletins. To this end, Recommendation 39 (CSM-IV) was
adopted.

T.4.3% Standard headings for facsimile charts
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~ The Commission discussed the desirability of adopting standard WMO headings for
facsimile charts. It was felt that the present practice of identifying charts in plain
language and some self-evident abbreviations was quite satisfactory, and that there was for
the time being no need for standard headings for identification of facsimile weather charts.

7.5 Use of AFTN circuits for the transmission of basic meteorological information

The Commission noted that in some parts of the globe AFTN circuits were extensively
used for the exchange of baslc meteorological data. It recognized that this was only an
interim measure until such time as WMO telecommunication arrangements became adequate to
satisfy the requirements of Members in any particular area. In order to allow AFTN and WMO
circuits best to fulfil the functions for which they are designed, the Commission urged
Members to cease using the AFTN when WMO telecommunication arrangements were adequate. In
cases of breakdown or outages of circults on which basic meteorological information was
normally transmitted, however, other available circults, including AFTN, should be used to
the maximum possible extent. Recommendation 40 (CSM-IV) was adopted.

7.6 Planning of the WWW global telecommunication system

7.6.1 - Under this agenda item the session examined questions relating to the planning of
the World Weather Watch global telecommunication system. The discussions of the Commission
were gulded by the decisions of EC-XVII (General Summary of the work of the session, para-

graph 5.1).
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7.6.2 The Commission deliberated on global aspects of meteorological telecommunications,
paylng particular attention to the organization and engineering of the main.trunk circuit and
global procedures and practices.: It kept in mind that the regional telecommunicatién networks
.and the centres serving these networks would have to be determlined by the regional assoclations
concerned. Recommendation 41 (CSM-IV).was adopted.

7.6.3 Regarding the organization of the main trunk ecircult, EC-XVII had given clear in-
structions as to the lnclusion of regional tele¢ommunication hubs, BMCs and NMCs on the main
trunk circuit. The relevant decision of EC-XVII reads as followsn

"Organization of the global telecommunication network
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5.1.23 It has been agreed that the global telecommunication rietwork should be
organized on a two-level. basis, namely:

(1) A main trunk circuit will interconnect world meteorological centres and
appropriate regional telecommunication hubs- and reglonal meteorological
centres. In principle all RTHs, RMCs and NMCs should have equal pos-
sibility to be connected to the maln trunk circuit. In practical im-
plementation of this principle and planning the main trunk circuit,
the views of reglonal assoclations and other competent WMO bodles, such
as CSM, should be taken into account in selecting these centres and
telecommunication hubs.

(11) The regional telecommunication networks for the collection of observa-
tlonal data in a glven part of the world and thelr transmission to
centres and hubs on the trunk circuits. This circultry may also provide
for the distribution of observational data output products of world and
regional meteorologlical centres to national centres as required. The
telecommunication functions of regional meteorological centres (RMC)
are given in paragraph 5.1.25 below."*

7.6.4 During the discussions on the planning of the main trunk circuit 1t was found that
a definition of the maln trunk circuit would be useful, and the Commission therefore decided
to define the main trunk circuit, for planning purposes, as follows:

"The circuit should consist of a series of standard telephone-type channels and
appropriate terminal facilities including switching and relay equipment which would
permit of rapid exchange of observational and processed data between WMCs and
appropriate RTHs and RMCs. For operational and practical reasons a nymber of
RTHs or RMCs are required. to be connected to the main trunk circuit with direct
transmitting and receiving capabilities. Other RTHs, RMCs and NMCs may be con-
nected to the main circuit for reception of data only. The data collected by
these RTHs, RMCs and NMCs will be included in the main trunk circuit through
WMCs or RTHs having transmittirig capabilities on the main trunk.”

7.6.5 Regarding the technical characteristics of the circults, 1t was stressed that .
CCITT standards should, where relevant, be fully applied. Wherever practicable, cable
facilities should be used.

7.6.6 The terminal equipment installed should permit the most efficient handling of the
traffic. .
7.6.7 World meteorological centres and RTHs or RMCs connected to the main trunk circuilt,

and having transmission and recelving capabilities, should possess facilities to permit
immediate retransmission of observational and processed information recelved from the main
trunk or feeder circuits.

* Paragraph 5.1.25 of the General Summary of EC-XVII i1s not reproduced.
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7.6.8 There was agreement that the main trunk circuit should be operated as a point-to-
point full duplex system between terminals. However, the possibility of a continuous loop
operation should be studied with a view to its application, 1f the study shows 1t to be tech-
nically and operationally feasible.

7.6.9 The Commlssion discussed at great length ways and means to improve the collection
of observational data. It found that the existing situation called for considerable improve-
ment, at least in some Reglons. In order to facilitate the planning of the regional telecom-
munication networks, the Commission felt that regional associations should be guided in the
planning of regional telecommunication networks by the following principle:

World meteorologlical centres or regional telecommunication hubs with transmitting
capabilities on the trunk circuit should receive observational information (surface
and upper-alr) as soon as possible, but not later than 45 minutes (for Regions I,
III and V and the southern part of Region II, not later than 60 minutes) after the
observing station's filing time. The above time-limits indicate the completion
of the transmission to the centres mentioned above.

NOTE : The observing station's filing time is the time when the coded meteorolo-
gical report 1s first presented to the telecommunication system.

T.7 International distribution of meteorological information obtalned by artificial
satellites '
T7.7.1 The Commission reviewed the present arrangements for the distribution of meteoro-

logical information obtalned by satellites. It noted that four different methods for the
distribution of the results of satellite observations were at present in use, namely:

(a) Distribution of nephanaiyses in coded form;

(b) Distribution of nephanalyses in graphic form (facsimile);

(c) Transmission of APT cloud pictures direct from meteorological satellites;
(d) Distribution by special messages over commerclal channels.

T.7.2 Distribution of coded satellite information

During the discussion of thils item the Commission reviewed the existing arrange-
ments for the global distribution of nephanalysis Jdata. These arrangements had been incor-
porated in Recommendation 91 (61-CSM) and approved by Resolution 14 (EC-XIII) and 1t was
found that they were in general satisfactory. On being informed that in the near future an
increased amount of satellite information would be offered to the telecommunication system
for distribution, the Commission felt that a considerable increase of the volume of satellite
data on the northern hemisphere exchange circuits might easily exceed existing channel capa-
city. It therefore decided that the increase in the volume of satellite data to be transmit-
ted on the northern hemilsphere circuits should be studied further. The Commission requested
its Working Group on Telecommunications to continue the study of international distribution
arrangements for the increasing amount of meteorological satelllte data which would become
avallable from satellites launched by the U.S.A. and U.S.S.R. The decisions on requirements
for the international distribution of satellite data were discussed under item 8 of the agenda
of this session.

T.Te3 Distribution of meteorological satellite informatlon by facsimile

7.7.3.1 The Commission noted with appreciation the arrangements made by the U.S.A. for
international distribution of meteorological satellite data by facsimile. It also noted
with appreciation the arrangements made by the U.S.S.R. to rebroadcast meteorological satel-
1ite data. '
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T.T.3.2 The Commission also noted the efforts of regional assoclations to organize the
regional distribution of mephanalysls data in pictorial form by facsimile. Regarding further
action on the distribution of meteorological satellite data by facsimile, the Commission felt
that no specific action on a global basis was necessary, but that the future global tele-
communication system to be developed for the World Weather Watch should be capable of accom-
modating the meteorological satellite data required by world, regional and national meteoro-
loglcal centres. '

T7.T.4 Reception of API‘ cloud pictures from meteorological satellites

The Commission noted the great potentialities of the quick reception of cloud
plctures by means of the APT system. It noted with pleasure the successful exchanges that
had been made between neighbouring countries of cloud pictures received by APT. The Commis-
sion felt that thls possibllity should be explored further by Members using bilateral or
multilateral arrangements.

7.7.5 Dissemination of special messages

The Commission noted with appreciation the arrangements made by the United States
of America to notify Members by special message over commercial channels of significant
cloud patterns when they indicated a major hazard. The Commission agreed that this procedure
should be continued.

T T.7.6 Preferred characteristics of radio transmission frorh‘meteoroldgical satellites to
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7.7.6.1 The Commission noted the decislon of the seventeenth sesslon of the Executive
Committee requesting the president of the Commlssion for Synoptic Meteoroclogy to study the
question of standardizing APT characteristics, and it was informed of the latest develop-
ments and progress achleved on the programmes belng carried out by Members.

7.7.6.2 In view of the fact that the programme for the APT was not in itself fully devel-
oped, and that changes in the transmission characteristics might be required as the programme
progressed, the session was of the opinion that 1t would be premature as yet to endeavour to
establish APT transmission standards. The session noted that the ITU Extraordinary Adminis-
trative Radio Conference had allocated for this purpose two frequency pands, namely 136-137
Mc/ s for experimental work, and 137-138 Mc/s for operational systems.

7.7.6.3 The Commission felt that the Secretary-General should continue to maintain contact
with those Members providing APT satellite vehicles about new developments in APT transmission
characteristics, so that all Members and the chalrmen of CSM and reglonal working groups on
telecommunications might be kept informed with a view to achieving standardization of the
characteristics when required.

7.8 Collaboration between the Intergovernmental Oceanographic Commission (IOC) and
WMO in the fleld of telecommunications
7.8.1 The Commission noted the decision of Cg-IV recorded in paragraph 5.3.6.2 of the

General Summary of the Abridged Report of its work, by which CSM was requested to arrange
for a study of telecommunication problems of mutual interest to IOC and WMO. In particular,
Cg-IV had declded to glve sympathetic consideration to IOC's request for asslstance by WMO
in the study of telecommunication arrangements for the transmission of oceanographic data
from ocean stations to coastal stations and from there to interested countries.

7.8.2 The Commission noted with great interest the steps being taken by IOC to obtain
the exclusive allocation of a family of frequencies in the HF band, and possibly also in the
MF band, for the collection of oceanographic data from platforms at sea.

7.8.3 The radio-frequency needs of Members operating automatic weather stations have not
yet been established by WMO. While wishing to support the radio-frequency request of ICC,
the CSM felt that further study was necessary to determine the meteoroclogical requirements
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for radlo~-frequencies and other transmission characteristics of these stations. It was known,
for example, that some automatic weather stations were currently transmitting on frequencies
according to ITU Radio Regulations in the Fixed Service Bands, and using much higher power
than that proposed by IOC. Nevertheless, the CSM considered that close co-operation with

I0C in planning ocean-data stations was imperative, and, in particular, co-ordinated action
on radio-frequency requests.

7.8.4 The Commission was informed that a technical conference on automatic weather
stations would be held in Geneva in September 1966. This conference was expected to study,
amongst other matters, the telecommunication aspects of automatic weather stations. Once
the radio-frequency requirements for the operation of automatic weather stations were known,
the degree of common action with IOC in this matter could be determined. The Commission
therefore agreed that WMO should study this question as a matter of urgency and accordingly
adopted Recommendation 42 (CSM-IV).

7.9 Technical characteristics of meteorological transmissions and equipment character-
1stics
7.9.1 Technical characteristics of teleprinter and radio-teleprinter transmissions

7.9.1.1 In examining this item, the Commlssion noted that although there were specifica-
tions for radio-teleprinter equipment (Recommendation 50 (CSM-III)) they were offered only
as guldance, and that no world-wide specifications exlsted for normal landline (and cable)
operation. It considered that the appropriate characteristics should be specified for all
telegraph-type transmissions, whether by line or radio, and that they should -apply through-
out all Regions so as to ensure optimum compatibility. It was recognized that 75 baud (and
perhaps 100 baud) operation was now (or soon would be) readily avallable to many Members,
which meant that in some cases Members might find themselves having to operate at any of
the modulation rates of 50, 75 and 100 bauds, although all the other characteristics for
telegraph operation would conform to single standards. The Commission adopted Recommenda-
tion 43 (CSM-1Iv).

7.9.1.2 Considering radio-teleprinter operation, the session noted that when using
frequency-shift keying on radio transmitters working in the band from about 3 Mc/s to

30 Mc/s, CCIR Recommendation 246 was still applicable. In discussion it was stated that
with an F.l emission frequency-shift keying, a frequency shift of 400 c¢/s should accommodate
modulation rates of 75 or 100 bauds, or higher, as well as the rate of 50 bauds currently
used by Members, though apparently little information was available about the use of the two
higher rates. It was felt that it would be of conslderable value 1f some Members could
conduct trials of transmissions in the HF spectrum at modulation rates of 75 bauds before
any general move was made to introduce rates higher than 50 bauds. The Commission therefore
adopted Recommendation 44 (CSM-IV).

7.9.1.3 The Commission agreed that there was an urgent need for the establishment and
reliable operation of medium/high-speed data transmissions over HF radio circuits in those
parts of the world where no cable facilities existed. It was informed that a number of
countries had been invited by the Secretary-General to study the technical aspects of estab-
1ishing medium/high-speed data links over HF radio circuits and, if possible, to conduct
trials- at the same time. The Commission noted that the problem of medium and high-speed data
transmission over HF radio circuits was alsc under consideration by the CCIR (International
Radio Consultative Committee). The successful completion of the studies and tests was of
great importance for the future planning of the World Weather Watch.

7.9.1.4 The Commission agreed that the introduction of error-detection and correctlon
devices on radio circuits used for the exchange of meteorological information would become
increasingly necessary in the future, particularly when automatic data processing and switching
devices were installed. While for point-to-point circuits the standard CCITT automatic
error-control devices should be installed, the Commission felt that there was a need for
further studies of the error-control devices used in RTT broadcast systems. In this connexion
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* the Commission was informed that a quantity of suitable equipment for the above purpose was
now -avallable but tests had been made only on a limited basis.

T7.10 Problems relating to radio frequencies

7\.10.1 The Commission reviewed the present allocation of radio frequency bands to
meteorological aids services in the light of the stated requirements of the fourth session
of the Commission for Instruments and Methods of Observation. It noted that CIMO-IV had
considered that the existing allocation of radio frequency bands to meteorological aids
services was inadequate, and 1t stated a requirement for the allocation of two additional
frequency bands. :

7.10.2 As requested by the third session of the Commission, the CSM Working Group had ‘
gonducted a study of the need for allocating a 1 ke/s band, in the portion of the radio
spectrum below 10 ke¢/s, for observations of atmospherics.. The Commlssion therefore warmly
supported Recommendation 5 (CIMO-IV) expressing the need for the allocation of the 8.5 -
9.5 ke/s band for observation of atmospherics. '

T7.10.3 The Commission noted, however, that at present a number of Members were operating
equipment for the observation of atmospherics on frequencies other than 8.5 - 9.5 ke/s. It
was particularly mentioned that a number of stations were operating in the 27 kc/s band. In
this connexion it was stated that some Members had taken steps with the national telecommunica-
tion authorities to ensure the protection of bands used for the observation of atmospherics.
However, the Commission felt that once the 8.5 - 9.5 ke/s frequency band was allocated ex-
clusively for 'the observation of ‘atmospherics, Members would gradually change to it.

7.10.4 The session noted with satisfaction that WMO had decided to organize a technical
conference in 1966 on automatic weather stations for use on land and at sea. It stressed
the need for the president of CSM to have full information of the telecomminication aspects
of the conference, including any radio frequency requirements co-ordinated with the Inter-
governmental Oceanographic Commission (IOC), in order to permit appropriate action to be
taken by the CSM (see Recommendation 42 {(CSM-IV)).

7.11 Examination of the results of various meetings of the Intermational Telegraph and
Telephone Consultative Committee (CCITT) and the International Radio Consultative
Committee (CCIR) of the International Telecommunications Union (ITU)

7.11.1 The Commission examined the results of the various meetings of the International
Telegraph and Telephone Consultative Committee (CCITT) and the International Radio Consultative
Committee (CCIR) of the ITU during the period 1963-1965, which were of direct interest to the
work of CSM. It noted with appreclation that WMO was actively participating in the work of
some CCITT and CCIR study groups, and closely fdllowing up the work of others. Such action
was both necessary and valuable, and should be continued.

T.11.2 The Commission considered the tariffs recommended by the CCITT for telephone and
telegraph operation, and especially how the tariffs might affect the cost of data and fac-

simile transmissions of meteorological information on an international basls. These CCITT

recommendations were considered, viz. D.1l, D.2 and D.5, but attention was mainly centred on
Recommendation D.1. It was noted that the contents of Recommendation D.l were intended as

guldance to natlonal telecommunication administrations, though evidence was avallable that

some administrations were applying the recommended tariffs.

7.11.3 The Commlission noted that a surcharge of 33.3 per cent on the basic rental might
be levied for the lease of a standardized telephone-type circuit for data transmission
regardless of the modulation rate employed, whereas a similar type of circuit for picture
transmission, with the equipment provided and maintained by the user, attracted
no surcharge at all. It was felt that clarification was very desirable in the case of
leasing circults for data transmission, because 1t would appear that even with MODEMS and
similar terminal equipment provided by the users the surcharge could still be levied. With
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the advance into medium- and high-speed data transmission as part of the global telecommunica-
tion system of the World Weather Watch, circults for inter-reglonal exchanges, and any other
International connexions, this surcharge of 33.3 per cent would inflate the cost of meteoro-
logical data exchanges unreasonably. The SBecretary-General was requested to make the views
of the Commission on this matter known to the CCITT.

T.11.4 Considerable concern was also expressed about the general principle of charging
stated in Recommendation D.1, Part II, paragraph 1,2. The main point to be noted was that'
an international circuit passing through a transit country, with a single user at each end,
would be charged for as if it were one circuit if no intermedlate meteorological station
were connected to it in the transit country; whereas 1f a meteorological station were
comnected to the circuit in the transit country, it would be divided into two sections for
charging purposes, each section being charged as one cilrcuit. These charging principles
had a bearing on "leak" circuits (or "drops") which might be envisaged by a Meteorological
Service having international meteorological circuits passing through its country.

7.11.5 The relevant recommendations of the International Telecommunications Union and its
consultative @ommittees (CCIR and CCITT) were taken into account when formulating WMO tele-
communication practices and procedures under the appropriate items of the agenda.

7.12 Training of personnel engaged in meteorological telecommunications

At the request of the third session of CSM, the CSM Working Group on Telecommunica-
tions had studied the preparation of a training syllabus for personnel engaged in meteoro-
Jlogical telecommunications. Since iInsufficient information had been available on national
practiéés in tralning such personnel, the Secretary-General had been requested to conduct an
inquiry among Members of the Organization. The Commission examined the repliés thus far
received and found that a large number of Members had already established thelr own training
syllabl. It therefore agreed that there was no requirement at present for developlng a
training syllabus as guldance material. However, it requested the Secretary-General to
circulate to all Members of the Organization for information the data provided by Members
on their national practices in the tralning and function of telecommunications personnel in
meteorology. )

T7.13 Telecommunication problems arising from the use of electronic computers and auto-
matic plotting devices '

7.13.1 Under this 1tem the Commission examined the relevant parts of the report of the
third session of the C3M Working Group on Telecommunications (Geneva, September 1965). It
noted that a number of studies on problems associated with high-speed data transmission over
cable or radio circuits, and on telecommunication problems arising from the use of electronic
computers, had been or were belng carried out by consultants or by Members within the frame-
work of the WWW planning.

T7.13.2 The Commission agreed that it was not possible for significant progress to be made
during its fourth session, owing to the particular complexity of the problem.

7.13.3 The Commission also agreed that studies of problems assoclated with high-speed

data transmissions over cable and radio circults should be continued. In order to conform
with the World Weather Watch planning schedule the Commission agreed to request the Secretary-
General, as a matter of urgency, to convene limited plarming meetings to be attended by experts
from Members directly interested in this problem of Resolution 3 (EC-XVII). In particular
these meetings should: .

(a) Study technical characteristics of high-speed data transmission, in particular
computer-to-computer data exchanges;

(b) Develop appropriate operating procedures;

(c) Study telecommmnication problems arising from the use of automatlc read-out
devices;
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(@) Study telecommunications problems arising from the use of automatic plotting
devices, curve drawers and similar devices; ' '

(e) Study the qu-'es'tion‘ of inferfac_e between telecommunications and data proces-
~ sing;
(f) Prepare a consolidated report on this subJect.
The Commission requested that the consolidated report on thils subJject be completed
by November 1966. - The report should be distributed for comment to Members of the Organiza-
tion, the president of CSM and the chairman of the CSM Working Group on Telecommunications

prior to the incorporation of its conclusions in the WWW plan which is to be submitted +to -
Cg-Vv. - - R .

7.14 Re-establishment of the Working Group on Telecommunications

T.14.1 The Commission agreed that the closest co-ordination should be maintained among
the following: : :

(a)'A Members actively engaged in the planning of the WWW global. telecommunication
" system; '

(b) Members responsible for the implementation of major components of the WWW
global telecommunication system;

(¢) Experts working in fields relating to meteorological telecommunications and
automatic data-processing; &and

(d) The CSM Working Group éﬁv Telecommunications dur'ing the WWW planning and
implementation phase. :

In particular, the Commission requested the Secretary-General to keep the president of CSM
informed on all planning activities in the field of telecommunlcations. The Commission felt
that the terms of reference of the Working Group on Telecommunications set forth in Resolu-
tion 3 (CSM-IV) would enable the group. to participate in the development of the global tele-
communication system.

7.14.2 The Commission agreed that the Working Group should be composed of the chairmen of
all the regional Working Groups on Telecommunications, experts designated by Members respon-
sible for the operation of world meteorological centres and hemisphere exchange centres, and
other experts nominated by any Members of the Organization. Resolution 3 (CSM-IV) was accord-
ingly adopted.

7.15 Establishment of special practices for transmission of weather charts intended for
) reception by ships

7.15.1 The Commission noted that the International Radio Consultative Committee (CCIR)
included in its study programme Question 274 (XIII), which reads as follows:

"What steps should be taken to establish a uniform practice for facsimile transmis-
sion of meteorological charts intended for reception by ships?"

The Commission supported the view of the fourth session of the Commission for Maritime Meteo-
rology that, in general:

(a) The standards for international facsimile transmission characteristics (fac-
simile equipment and radio transmission) contained in WMO Publication
No. 9.TP.4, Volume C, Chapter I, Part V, were adequate for transmissions
intended for reception by ships; and that

(b) Technical Regulations 7.2.1.1 and T7.2.1.2 already defined the proJjections and
scales which should be used for weather charts intended for reception by ships,
so that no further procedures were required.



GENERAL SUMMARY >

7.15.2 In September 1965 the CCIR Study Group XIII had formulated a draft opinion in
which clear preference was given to one drum speed (120 rpm) coupled with one index of co-
operation (576 with alternate line scanning). The Commission felt that, in glving preference
to one drum .speed and one index of co-operation, the CCIR Study Group proposal was too res-
trictive. If the obJect of this restriction were to obtain for ships a facsimile recorder
which would be smaller in size and less costly than the machine built to meet the full WMO
standard, the Commission felt that, at least in the case of ships likely to operate at great
distances from their home port, 1t would be better for the recorders to have full flexibility
of drum speed and index of co-operation. The Commission attached importance to the fact that,
if the standards established by WMO were used, no restriction would be necessary either by
the Meteorological Service providing the facsimile transmissions or by the ships wishing to
recelve meteorological facsimile broadcasts.

7.16 Exchange of meteorological information by facsimile

7.16.1 Organization of international facsimile exchanges

Under this item the Commission considered organizational aspects of the exchange
of processed meteorological data by facsimile. The Commission agreed that the international
exchange of meteorologilcal data in graphical form was very closely related to the WWW and
that the establishment of an international plan should therefore be taken into consideration
in the planning of the WWW.

7.16.2 Standardization of international meteorological transmission by facsimile -

7.16.2.1 Considering the technlcal characteristics of facsimile equipment, the Commission
noted the report of the CSM Working Group on Facsimile Equipment Standardization. The Commis-
sion agreed to include in WMO Publication No. 9.TP.4, Volume C, Chapter I, Part V, a paragraph
speclfying the precision of signals. Regarding a suiltable unique phasing signal, the Commis-
sion was unable, during the fourth session, to give preference to either of the two standards
currently in use. Certaln Members felt that when either of the two standards was used proper-
1y phasing could be accurately effected. However,the Commission expressed a strong desire to
obtain a unique phasing standard in the near future because of the growing use of facsimile
for the transmission of meteorological data on an international basis. The existing double
standard increased the complexity of facsimile recorders (and therefore their cost) as well
as causing some confusion to telecommunication staff. In this connexion the Commission was
informed of the WWW Study T.5, whereby certain Members had been invited to conduct studies

for further technical development in the field of facsimile. The Commission endorsed the
alms of Study T.5, which were to determine whether or not the performance of the present
equipment (standardized in WMO Publication No. 9.TP.4, Volume C, Chapter I, Part V) could be
improved, particularly as regarded speeding up the transmission process. The Commission
agreed to request the Secretary-General to invite the Members executing Study T.5 to co-
operate in studles and tests aimed at determining the most suitable phasing signal. Recom-
mendation 45 (CSM-IV) was adopted.

7.16.2.2 During the discussions, the idea was expressed that reduced transmission times
might be obtained in relevant cases by the modification of facsimile apparatus used for the
transmission of meteorological charts. For example drum speeds higher than 120 rpm might
be achieved over telephone- type-channels if different forms of modulation, such as vestigal
sideband or digital transformation of originals, were introduced.

7.16.3 Facsimile test chart for meteorological data

7.16.3.1 The Commission discussed the sultability of the CCIIT Facsimile Test Chart contained
in Recommendation T.20, New Delhi 1960, as amended at Geneva 1964, It was noted that the
report of the CCITT Working Party XIV/2 meeting with regard to the application of the CCITT
test chart for meteorological facsimile transmissions (held in Geneva from 28 June to 2 July
1965) stated that, should WMO wish to standardize a test chart suitable for meteorological
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facsimile apparatus, it would be ready to co-operate if requested. The Commission decided
that it would be desirable to develop a test chart for meteorological use.

7.16.3.2 The Commission decided that the most effective method of making the desired |
progress would be to form a small study group within the Working Group on Telecommunications
of CSM, composed of experts in the field of facsimile transmission, to carry out studies in
accordance with the terms ‘of reference given below:

(a) To design a test chart or charts for use in evaluating the performa.nce of
international meteorologlcal facsimile transmissions, taking Into account
the guldance glven in Annex XIII of the present report;

(b) To prepare instructions explaining the Adesign of the charts and specifying -
procedures for their use;

{(¢) To recommend procedures and technical standards to be applied in the sub-
sequent reproduction and issue of the charts;

(d) To report to the Chairman of the CSM Working Group on Telecommunications
not later than July 1967.

7‘. 17 Telegraphic notifications of changes to Volumes A and C of WMO Publication
) ) No. 9.7TP.4
T.17.1 Discussing this matter, the Commission noted the request of the fourth session of

RA VI that changes in observation networks and in meteorological transmissions should be’
brought to the attention of Members as early as possible. The Commission was informed that
the Secretary-General, assisted by Switzerland, had established a scheme by which advance
notification of changes to Volumes A and C was being issued and distributed weekly on the
IMTNE during low traffic periods.

7.17.2 The Commission felt that the current trials should become a permanent feature of
the amendment service to Volumes A and C of WMO Publication No. 9.TP. L, 1t agreed that
advance notifications should be distributed on available meteorological circuits on a world-
wlde basis. While it was agreed that the content of the advance notification was satisfac-
tory, the Commission felt that the word "METNO" should be used as identification instead of
"YOLCANO". Recommendation 46 was adopted. .

7.18 Reception reports qf radio transmisslons

The Commission was informed that Regional Association I had experienced difficulties
in the use of the SINPO code adopted by the International Telecommunicatlons Union (ITU) for
reporting the reception of radio transmissions. Regilonal Associlation I had adopted Resolu-
tion 22 (66-RA I), in which the Commission for Synoptic Meteorology was requested to study
the possibility of using a code suitable for reporting the reception condition and quality
of all types of meteorological radio transmissions including facsimile, and to take appro-
priate action with ITU if this seemed necessary. Owing to lack of sufficient time to make
a thorough study of the problem, the Commission referred this matter for study to its Working
Group on Telecommunications.

7.19 Implementation aspects

7.19.1 Under this item the Commission considered the practical aspects of lmplementing
the declsions of the fourth session about the exchange of observational data on global_,
hemispheric, inter-regional and regional bases. The Commisslon expressed some concern about
the increase in the volume of traffic which might occur 1if:

(a) The new code forms,

(b) The additional isobaric surfaces which would be added to Part A of upper-air
codes, and
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(¢) The increased number of stations whose reports were to be included in the
hemispheric/global exchange system,

were to be implemented, without awalting an appreclable increase in telecommunications
facilities. The Commission agreed to implement the new code forms on 1 January 1968 (see
Recommendation 5 (CSM-IV)).

7.19.2 The Commission noted that efforts were being made to improve existing meteorolo-
gical telecommunications in order to provide greater capacity for the exchange of meteoro-
logical information. However, it was felt that the plans in hand or in the course of
development would not be fully implemented within the next 2 or 3 years. Consequently the
. Commission discussed the possibility of phasing the implementation of the decisions on (a),
(b) and (c) above with improvements in meteorological telecommunications.

7.19.3 After a lengthy discussion, the Commission agreed that the implementation of the
decisions which had a direct effect on the loading of the present hemisphere exchange system
should be effected in the following order: :

(a) Inclusion of southern hemisphere data as required;

(b) Inclusion of a limited number of additional upper-air reports selected from
the list of stations in Annex XXX to the present report and from newly-
established upper-air stations located in data-sparse areas, particularly
in central Asia, including Mongolia, the Arabian peninsula, Central and
South America, and Africa. An adequate number of coded alrecraft reports
(CODAR) should also be included in hemisphere exchanges;

(c¢) Reporting of additional isobaric surfaces in Part A of upper-air reports;
(d) Full implementation of the list of stations in Annex XXX.
Recommendation 47 (CSM-IV) was accordingly adopted.

8. SYNOPTIC USE OF METEOROLOGICAL SATELLITE DATA (Agenda item 8)

8.1 The Commission based its consideration of this subject on the report of the CSM
Working Group on the Synoptic Use of Meteorological Data from Artificlal Satellltes and on
the detailed explanations given orally by the chairman of the group.

8.2 During the discussion several delegations expressed their appreclation to the
United States of America for its great and continuing efforts to advance the science of
meteorology by means of meteorologlcal satellites. The Commission warmly endorsed these
appreciations.

8.3 With regard to the requirements for exchange of satellite data, the Commission
considered that, for international exchanges, the most desirable method of transmission of
cloud data was by nephanalysis (facsimile or coded form). Tt was agreed that it was in
general not necessary for any individual country to receive these nephanalyses on a hemi-
spherical scale, but that the area covered should normally correspond to the area of the
synoptic weather charts used for short-term forecasts (maximum 24 hours).

8.4 The Commission further considered that the installation of APT receiving equipment
by Members would be the best method of meeting local requirements for satellite cloud photo-
graphs, and that bilateral or multilateral arrangements might be made for the exchange of
these data.

8.5 The Commission noted that a number of regional seminars on synoptic uses of satel-
lite data had been held since CSM-III, and considered that similar seminars should be organized
in the future.
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8.6 In addition to the satellite data already available to Members, the Commission
expressed great interest in the possibility of obtalning data on the vertical and horizontal
distributlion of temperature and humidity by means of satellite measurements.

8.7 Finally, the Commission decided to re-establish the Working Group on the Synoptic
Use of Meteorological Satellite Data for the purpose of studylng and preparing advice on the
various requirements of synoptic meteorology for present and expected satellite data. Resolu-
tion 4 (CSM-IV) was adopted accordingly.

9. ANALYSES AND FORECASTS (Agenda item 9)
9.1 Guldance material required for hydrological forecasting _
9.1.1 A proposal was submitted to the Commission by the Commission for Hydrometeorology

to consider the importance of certain meteorological forecasts for hydrological forecasting,
particularly quantitative precipitation forecasts and long-range meteorologlcal forecasts.
The Commission was also invited to consider means to prepare guldance material on the opera-
tlonal aspects of thils question.

~9.1.2 The Commission recognized that hydrological forecasts were becoming increasingly
important, and that they were necessary for the rational utilization of water resources as

in the regulation of river flow for hydro-electric power production, for irrigation, and for
domestic and industrial uses. They were also needed for advance flood warnings and in design-
ing hydraulic structures such as dams and hydro-electric power stations.

9.1.3 , It was agreed that the best way to meet the requirements of the Commission for
Hydrometeorology was to prepare guldance material on the avallability and reliability in
different countries of the followlng meteorological forecasts:

(a) Quantitative precipitation forecasts for 2% to 48 hours;

(b) Forecasts of maximum and minimum air temperature, dew-point temperature and
wind and sky conditions for 3 to 5 days;

(¢) Long-range forecasts of precipitation and temperature for 30 days and more;
(d) PForecasts of the height of the freezing point in mountainous regions; and
(e) Predictions of hourly wind speed and direction for 24 hours or more.

Information should also be given on how these forecasts could be made available
to the hydrologists. The Secretary-General was requested to collect the necessary material,
particularly from Members having considerable experience in hydrological forecasting, and
to prepare the collected material in a sultable form.

The Commission further agreed that a rapporteur should be appointed to assist the
Secretary-General in carrying out the above work and to maintain liaison with the Commission
for Hydrometeorology in this matter. The Commission adopted Resolution 5 (CSM-IV).

9.2 Methods of analysils and prognosis in the tropics

9.2.1 The Commission considered the report of the Working Group on Methods of Analysis
and Prognosis in the Tropics. Although the working group was not in a position to recommend
one or more methods for trial, as required by its terms of reference, it had in fact made a
substantial contribution to the subject by concluding that 1t was not possible at present to
recommend any particular method of analysis and prognosis in preference to another. The
Commission agreed that a conslderable amount of work would still be required before such a
recommendation were feasible. ’
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9.2.2 Two questions were then particularly discussed by the Commission; namely, the
possibility of publishing the working group's report as a WMO Technical Note, and the ques-~
tion of re-establishing the working group.

9.2.3 Regarding the first question, 1t was felt that there did not exist any up-to-date
publication suitable for gulding forecasters in tropical regions, and that the report prepared
by the working group seemed to provide sultable basic material for this purpose. The Commis-
sion also agreed that certain editorial amendments and additions should be made before the
report could be transformed into a Technical Note. Certain parts of the report which had
already been published in other contexts could be excluded and referred to instead in the
1list of references of the Technical Note. The task of carrying out this work could advantage-
ously be given to one or more individuals, and the Commission noted with gratitude that the
chairman of the working group, Dr. H. T. M&rth, would be willing to take part in it. The
Secretary-General was requested by the Commission to publish the Technical Note as soon

as it had been approved by the president of CSM.

g.2.4 While considering the second question-- on the possible need for re-establishing
the working group -—- the Commisslon recognized that the Commission for Aerology at its fourth
session had established a Working Group on Tropical Meteorology (Resolution 9 (CAe-IV)) and
that the terms of reference given to that group covered to some extent the recommendations
made by the CSM working group. It was therefore decided not to re-establish the CSM working
group but, so that the Commission might follow developments, to appoint a rapporteur with
the task of keeping abreast of developments in the field of synoptic meteorology in the
tropics and of reporting on it to the Commission. Resolution 6 (CSM-IV) was therefore
adopted.

9.2.5 As the terms of reference of the recently established CAe Working Group on
Troplcal Meteorology had certain operational aspects, the Commission found it appropriate
to request the president of CSM to arrange that one member nominated by CSM should be
included in the CAe working group. The Commission considered that this member could advan-
tageously be the rapporteur mentioned in paragraph 9.2.4 above.

9.3 Numerical weather prediction

9.3.1 The Commission considered the report of the joint CAe/CSM Working Group on Numer-
ical Prediction. It was noted that the working group had already reported to the fourth
session of the Commission for Aerology according to the terms of reference initially given
by CAe-III. The Commission therefore examined the report on the two remaining items in its
terms of reference, which had been added by CSM-IIT.

9.3.2° It was agreed that no action should be taken on the report itself other than that
taken by the Commission under agenda items 5, 6 and 7. The discussion concentrated on pos-
sible future co-operation with CAe in this fleld and on how this could be carried out. There
seemed to be three possibilities: to have a CSM representative in the re-established CAe
working group; to have a Joint CAe/CSM working group similar to the previous one; or to
establish a pure CSM working group on numerical weather prediction.

9.3.3 The Commission considered that a joint CAe/CSM working group was the best solution
and that the number of members in the re-established CAe working group (six members) was
satisfactory. It also considered that the joint CAe/CSM working group should report to the
Commission for Aerology at its fifth session.

9.3.4 The Commission recommended that two more terms of reference should be added to
those decided by CAe-IV, covering operational aspects of numerical weather prediction of
importance to CSM. It then adopted Recommendation 48 (CSM-IV).

9.4 Verification of forecasts

9.4.1 The Commission examined the summary of replies from Members to three inquiries on
methods of verification of forecasts used in different countries. The first two inquiries
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had been conducted prior to CSM-III; the third prior to CSM-IV. Whereas in the first two
inquiries no distinction had been madé in regard to any particular meteorologlcal parameter
to be verified, Members had been requested in the third inquiry to give information about

thelr methods of verification, particularly of the following parameters: prognostic surface
and upper-air charts; precipitation; temperature; wind direction and speed; and visibility.

9.4.2 The Commission was in general agreement that the requirement for the verification
of forecasts was still important, anhd that there could be no clear assessment of Ilmprovements
in weather forecasting without verification systems. It felt,however,that there was as yet
no possibility of introducing a universal method of verification.

9.4.3 The Commission then discussed the question of publishing the document with the
summary of replies from Members prepared by the WMO Secretariat. It was felt that the infor-
mation received from Members and reflected in the document was still insufficient, and that
the document should therefore not be published as a WMO Technical Note. The Commission agreed
instead to request the Secretary-General to distribute the document to Members one year prior
to CSM-V, and at the same time ask Members to send him information on any verificatlion methods
in use in their Services additional to those already submlitted in response to the three earlier
inquirlies. The Secretary-General was further requested to summarize this new information in

a sultable form and to present it to CSM-V.

9.5 Long-range weather forecasting

9.5.1 The report of the Working Group on Long-Range Weather Forecasting was examined by
the Commission. It was noted that members of the group had participated in the Symposium on
Research and Development Aspects of Long-Range Forecasting organized Jointly by WMO and IUGG
at Boulder, U.S.A., in June 1964. It was further noted that the papers read at this symposium
had been published together as WMO Technical Note No. 66 under the title "WMO-IUGG Symposium
on Research Development Aspects of Long-Range Forecasting”. The Commission agreed that the
content of the Technical Note was important and that there was no need for any additional
information on this subJect for the present. It was further agreed that it would still be
difficult, from the operational point of view, to recommend any method of long-range fore-
casting for general use.

9.5.2 The Commission noted that the transmission of five-day-mean data had started from
the U.S.A. in 1963. It examined the replies from Members, summarized by the working group,
on the value of the transmission of these data from the U.S.A., and agreed that the present
transmission of five-day-mean data should be céntinued as the working group had suggested.

9.5.3 The Commission discussed in detall a recommendation by the working group to
introduce the division of the year into 73 pentads. It was agreed to request the Secretary-
General to ascertain the views of Members on this question, and also those of the presidents
of CCl, CHy and CAgM. The Secretary-General was further requested to submit thls information
to the president of CSM for consideration at CSM-V.

9.5.4 The Commission consldered a suggestion from the working group that all Members
should be encouraged to publish thelr climatological records of long homogeneous series of
pressure, temperature, precipitation and upper-air data for five-day periods. It was agreed
that such action should not be taken before agreement had been reached on the choice of five-
day period or pentad values. The president of CSM should consult the president of CCl on
this matter when the result of the above inquiry became avallable.

9.5.5 The Commission felt that there was no need to re-establish the working group at
present. However, in order to Keep the Commission informed on further developments in this
field, 1t was decided to appoint a Rapporteur on Long-Range Weather Forecasting, and Resolu-
tion 7 (CSM-IV) was adopted accordingly,

9.5.6 The Commission considered the suggestion of the working group that a symposium
should be organized after two years to review developments in long-range weather forecasting.
The Commission agreed to this suggestion and expressed 1ts desire for such a symposium in

1968.
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9.6 Analyses and forecasts of interest to CMM

The CMM represenhtative at the session explained that the CMM's intention in
commenting on this item was to emphasize that the adequacy of the marine weather forecasts
and warnings was directly dependent upon the efficlency of systems which came under the
cognizance of the CSM. The CMM therefore had a great interest in any action of the CSM
which might ultimately improve the accuracy of all forecasts and warnings. At the same time,
however, the CMM was aware that marine forecasts and warnings depended in many instances
upon the ship reporting arrangements under the cognizance of the (MM, Thils was always
emphasized by port lialson officers when responding to complaints by mariners. The Commis-
sion agreed that no further action was necessary other than to keep in mind the C(MM's require-
ments.

10. QUALIFICATIONS AND TRAINING (Agenda item 10)

10.1 The chairman of the Working Group on Qualifications and Training of Meteorologlcal
Personnel in the Field of Synoptic Meteorology reported on the progress of work. He described
the various difficulties that had confronted the group, preventing it from completing all its
tasks in time for the fourth session of the Commission. Chief among these was the fact that
the group's terms of reference had involved it in considerable correspondence before.agree-
ment had been reached on the scope of its tasks and on the emphasis that should be given to
different aspects of the subject.

10.2 Some members of the Commission doubted 1if there was any need for trailning guldes
and standard syllabl in the fleld of synoptic meteorology. They felt that these could be
left to the universities and educational institutions. Practical training for particular
functions such as observing, plotting synoptic charts, or preparing analyses and forecasts
for particular regions and for different uses was a question for each service to decide for
itself.

10.3 It was noted that the Executive Committee Panel of Experts on Education and Training
had this subject on the agenda for its first meeting (March 1966). Some delegates felt that
the work done by the CSM working group would provide information which the Panel of Experts
could use in drawing up 1ts own recommendations. The whole question of establishing qualifica-
tions and developing curricula in each of the restricted fields of the eight technical commis-
slons appeared to deserve more study. The Commission agreed that the president of CSM should
bring these views to the attention of the next meeting of presidents of technical commissions,
to be held in May 1966. Account should be taken of possible overlapping between the fields

of the different commissions.

10.4 The Commission felt that the preparation of material on training guides and syllabi
should be completed, and expressed vliews in favour of re-establishing the Working Group for
this purpose. Considering, however, that Important discussilons on this subject would be
taking place shortly, 1t decided not to re-establish the working group at this time but to
authorize the president to do so if the conclusions reached by the Executive Committee Panel
of Experts on Education and Tralning and the meeting of the presidents of technical commis-
sions made such a course of action desirable. The terms of reference of the group could then
be drawn up, taking cognizance of the results of discussions in these meetings.

11. OTHER TECHNICAI. QUESTIONS (Agenda item 11)

11.1 Definition of terms used to describe the intensity of meteorological phenomena
(Agenda item 11.1)

11.1.1 The Commission considered the report of the Working Group on Definition of Terms

used to Describe the Intensity of Meteorological Phenomena. It was noted that the working
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group had not been able to reach agreement on the intensity criteria and intensity ranges
for many of the reviewed meteorological phenomena listed in code table 4677 - ww - present
weather - of Volume B, WMO Publication No. 9. It was further recognized that the whole
subject was belng examined from other angles by the Working Group on Codes and that the
report should preferably be studied in the context of data requirements.

11.1.2- Taking all these facts into account the Commission decided to use the findings of

the working group as guidance material for the new Working Group on Data Needs and Codes.
11.2 Pressure reduction methods (Agenda item 11.2)
11.2.1 The Commission examined the repllies recelved from Members to an inquiry asking

for comments on WMO Technical Note No. 61, prepared by the Working Group on Pressure Reduc-’

tion Methods, and particularly on pages 22-26 of this Note. The inquiry had also requested

Members to inform the Secretariat of the results of their further studles on pressure reduc-
tlon methods.

11.2.2 The Commission conslidered that the replies did not represent a clear consensus in
favour of a uniform method of reduction of pressure at sea-level, and therefore concluded
that a standard method for reducing pressure was not yet acceptable for adoption on a world-
wide basis. However, the Commission did re-state its view that the ideal solution would be
the world-wilde use of a standard method for reducing pressures that met all of the require-
ments for synoptic meteorology, including numerical weather prediction.

11.2.3 The Commission discussed the requirement for statlion pressure reports expressed
by CAe-IV and reproduced Iin the document presented by the Secretary-General. The Commission
agreed that there existed a new requirement to enable the value of station-level pressure to
be peported from certain stations. This requlrement was referred to the Working Group on
Data Needs and Codes (see Resolution 1 (CSM-IV)). However, an alternative method would be
for Members to utilize pressure reduction methods which did not lnclude variable parameters
other than those reported currently in the SYNOP report. Recommendation 49 (CSM-IV) was
adopted accordingly.

11.3 Definition:and reporting of visibility (Agenda item 11.3)

11.3.1 The Commission studied the request contained in Resolution 16 (EC-XVI) concerning
Recommendations 5/8 and 5/9 of the simultaneous session of the CAeM and MET/OPS of ICAO. It
noted that the correspondence between the presidents of CIMO, CAeM and CSM had not led +to
the desired results, and that CIMO-IV had not prepared any formal proposals for solving the
problems outlined in the above-mentloned recommendations.

11.3.2 The Conmission understood that, in the opinion of CAeM and MET/OPS of ICAO, the
definition of visibility now glven in paragraph 8.1.1 of the Guide to Instruments and Obser-
ving Practice was too theoretical for operational use., The Commission debated at length the
tentative definition suggested in Recommendation 5/8 of the CAeM-III and MET/OPS session,
and also a number of alternative proposals. It decided to recommend the adoption of the
explanation of the concept of visibility which is contained in Recommendation 50 (CSM-IV).
It was conscious of the fact that the recommended explanation was not a substitute for a
precise physical definition, but considered that it would be of value for practical purposes
in general meteorology as well as 1n aviation. The Commission considered that the develop-
ment of a preclse physical definition of visibility fell within the ambit of CIMO.

11.3.3 Arising out of its study of Recommendation 5/9 of the CAeM-III and MET/OPS session,
the Commission considered that the use of the term "ground visibility" could lead to mis-
understanding. In accordance with 1ts proposed explanation, the use of the unqualified word
Tyisibllity" would indicate that the observer was at ground level. Where this was not so,

the level at which the observation was made should be explicitly mentioned, for example
"yisibility at control-tower level™, or "visibility at a height of ... metres".
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11.3.4 The Commission adopted Recommendation 50 (CSM-IV).

11.3.5 The Commission noted paragraph 5/12 of the Report of CAeM-III and MET/QOPS, which
stated that differences in the reporting of visibility had not given rise to confusion and
that no urgent measures were required in this respect. Accordingly, the Commission took no
action on the matter.

11.4 Definition and reporting of mist and fog (Agenda item 11.4)

11.4.1 The Commission examined replies from Members containing their views on the visi-
billity criteria used for reporting mist and fog and also their views on the question of
whether mist and fog should be considered as one and the same hydrometeor.

11.4.2 A report on the results of the above-mentioned lnquiry had been submitted to
Dr. Dufour (Belgium) for his remarks and suggestions, and the Commission also examined his
comments. Furthermore, the fourth session of CAe had been requested to consider physical
aspects of the question of definitions of mist and fog, and the views of CAe were also
examined by the Commission.

11.4.3 After lengthy discussion a majority of the Gommission agreed that fog and mist
are produced by the same physical processes. The Commission also expressed the following
views on the problem of mist and fog:

(a) For practical purposes, the terms fog and mist might be retailned to denote
different Intensities of the phenomenon.

(b) The existing conventional dividing line at 1,000 m was convenient and should
be retalned.

(¢) The upper limit for the reporting of mist was of little synoptlc significance
and might, 1f desired, be determined Regionally.

(d) There was no necessity to lay down humidity criteria to distinguish mist and
fog from other factors reducing visibility, but Reglons might do so if they
so wished.

11.4.4 The question of revising the International Cloud Atlas definitions and descrip-
tlons of hydrometeors was referred to the Working Group on Hydrometeors (see Resolution 8
(CSM-IV) and paragraph 11.6 of the General Summary).

11.5 Equivalent wind speeds for the Beaufort Numbers (Agenda item 11.5)

11.5.1 The Commission considered Recommendation 5 (CMM-IV), which recommended a new
scale for the Beaufort numbers, and the decislion &f the seventeenth session of the Executive
Committee to postpone final consideration of this CMM recommendation until its eighteenth
sesslon, pending the results of the examination by CCl and CSM of the procedural and other
repercussions of the proposed change-over to the new scale without entering into the study
of the proposed scale 1tself. The conclusions of CCl-IV on the possible repercussions to
CCl in case of the adoption of the new scale were noted.

11.5.2 It was recognized that the possible change to the new scale involved no code
problems. However, the Commission considered that 1t would be advantageous if it could be
indicated in the SHIP code whether the wind had been estimated according to the Beaufort
scale or measured with an instrument. Relevant action was taken under Agenda item 5 (see
paragraph 5.14.4 of the General Summary).

11.5.3 The Commission discussed possible repercussions in synoptic meteorology 1f the
scale recommended by CMM-IV were adopted. It was found that warnings of gales and hurricanes
would be more frequent, though such a change might be Justified if the new scale gave better
equivalents. It was also found that a change to a more accurate scale would eliminate certain
operational difficulties in connexion with ship routing and wave forecasting.
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11.5.4 It was pointed out to-the Commission that since CMM-IV new studies relating to
the equivalent speeds for the Beaufort numbers had become available and 1t was, therefore,
agreed that CMM should be asked as a matter of urgency to assess whether there might be a
need for reconsidering the proposal originally recommended by CMM-IV. The Commission’
considered that, since a number of amendments to the SHIP code form would be int,foduced on
1 January 1968, it would be advantageous if any revised equivalent speeds for the Beaufort
numbers, agreed internationally to be necessary, were introduced on the same date.

11.5.5 It was pointed out that the proposeci e'quivgilent speeds would lower the maximum
Beaufort equivalent from 64 knots to 58 knots, The Conmission therefore agreed to request
CMM also to consider the feasiblility of estimating speeds in the range from 59 to at least
64 knots, with appropriate expansion of the Beaufort scale, in the event of a revision of
the Beaufort equivalents belng agreed- internationally

11.6 Description of hydrometeors (Agenda item 11.6)

11.6.1 The Commission examined a proposal by Bélglum to establish a working group to
revise the description of hydrometeors adopted by WMO and published in the International
Cloud Atlas (WMO, 1956, Vol. 1l). The reason for this proposal was that, since 1953, when
the Commission for Synoptic Meteorology had recommended the use of the present descriptions,
there had been important advances in the physics of hydrometeors; and that these advances
were such that the definitions and descriptions adopted by WMO for this category of meteors
should be revised. S

11.6.2 It was agreed by the Commission that such a review was needed, particularly
regarding hydrometeors appearing in polar and mountainous areas, and that a working group
on the description of hydrometeors should be established to carry out this work. The review
should consider only hydrometeors. Thus, descriptions of clouds should not be reviewed in
this connexion. : : :

11.6.3 ~ In order to ensure that the Interest of CAe in this subject would be taken fully
into account 1t was decided to invite an expert, to be designated by the president of CAe,
to take part in the work of the working group. Resolution 8 was adopted.

11.6.4 The. Commission also discussed the status of the descriptions of the hydrometeors.
Tt was confirmed that only the definitions (in italics) had the status of "standard practices”
while the descriptions were guldance material with no specific status.

12. TECHNICAL REGULATIONS (Agenda item 12)
12.1 Additions and amendments to the Technical Regulations
12.1.1 Under this item: the Commission considered the second part of the report of the

Working Group on Minimum Performance Characteristics of Automatic Weather Stations (for the
first part of the report see paragraph 6.2 of the General Summary). The views of CC1l-IV and
CIMO-IV were also considered.

la.1.2 Examining the texts recommended by the working group for incorporation in the
Technical Regulations, the Commission considered the gulding principles for inclusion. In
conformity with the principle that recommended practices should be considered sufficlently
mature to be distinguished from purely guldance material, the. Commission realized.that it
would not as yet be desirable, without further studies, to recommend the inclusion of the
texts proposed by the working group in the Technical Regulations. It was agreed that the
subJject should be given consideration to enable CSM to present its recommendation on this
matter to Cg-V.

12.1.3 In the course of the discussion of this item the Commission recognized the need
for a general review of the Technical Regulations from the point of view of CSM, and that
this could not be carried out during the session. The Commission therefore adopted
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Resolution 9 (CSM-IV) establishing a working group with the dual task of urgently examining
the proposals made by the CSM working group mentioned above, and of undertaking a general
review of the Technical Regulations relating to synoptic meteorology.

12.2 The use of the term Greenwich Mean Time (GMT) as a synonym for Universal Pime (UT)
or Greenwich Civil Time (GCT)
12.2.1 The Commission considered the information recelved from Members in response to an

inquiry on the use of the terms GMT, UT and GCT. It was noted that a majority of Members
were of the opinion that the term GMT could be used as a synonym for UT, and that all Members
were of the opinion that the term GCT should not be used.

12.2.2 During the discussion some delegates supported the use of the term UT on the
grounds that 1t was used by astronomers and that 1t was. appropriate for international use.

12.2.3 The majority of delegates in the discussion felt, however, that the term OGMT
should be retained by WMO and not replaced by UT for the following reasons:

(a) GMT was currently used within WMO as a synonym for UT;

(b) A change to UT would involve a change in the WMO Technical Regulations and
consequently in PANS-MET. As ICAO, in its reply to the inquiry mentioned in
paragraph 12.2.1, had confirmed its previous position that the term GMT was
adequate and satisfactory for use in international civil aviation and that
no change in ICAO was desirable, a change 1n PANS-MET/Technical Regulations
would not be agreed by ICAO. ITU might take a similar position to ICAQO in
the matter.

12.2.4 Finally, 1t was decided to recommend the retention of the term GMT in the WMO
Technical Regulations. To avold any further confusion, however, it was also recommended to
include 1in an appropriate place in the WMO Technical Regulations (for example in the list of
definitions) an explanation that the term GMT was used synonymously with the term UT. Recom-
mendation 51 (CSM-IV) was adopted.

12.3 Definitio: and symbol for "convergence line"
12.3.1 The Commisslon discussed the replies from Members on the definition and symbol for

"convergence line". The inclusion of a symbol for convergence line in Volume I of the Tech-
nical Regulations and in the Guide to the Preparation of Synoptic Weather Charts and Diagrams
was considered. The fact that the phenomenon of a convergence line had been used in flight
documentation for several years without difficulty was thought decisive enough to suggest no
change in the nomenclature and symbol. As the replies from Members showed, there was a
general need for an analytical symbol for convergence line in synoptic.meteorology. The
Commission recommended that the symbol for convergence line contalned in the Technigal Regula-
tion (12.3) 2.4.2 be included in Volume I of the Technical Regulations in Appendix E and in
the Guide to Preparation of Synoptic Weather Charts and Diagrams. Recommendation 52 (CSM-IV)
was adopted.

12.3.2 Finally, the Commission considered the following definition appropriate for a
donvergence line:

"A convergence line is a horizontal non-frontal line along which horizontal airflow
has a maximum of eonvergence. If such convergence 1s taking place in a plane near
the surface of the Earth the incoming air must be rising at the convergence liné.
Hence, such a line 1s often associated with convective clouds and precipitation.
On occasions convergence may arise over a broad zone and a convergence line may be
the asymptote of the streamlines within this zone."



50 GENERAL SUMMARY

13. ORGANIZATION OF METEOROLOGICAL ACTIV ITIES IN THE FIELD OF SYNOPTIC METECROLOGY
(Agenda item 13)

1371 The Commission considered the information submitted by the WMO Secretariat on this
‘subJect. It was felt that there was a need for guidance material, particularly in developing
countries, on how to organize synoptic meteorological services. The question arose of how
this guidance material should be collected and published. After a lengthy discussion the
Commission agreed on the course of action set out in the following paragraphs. :

13.2 In order to get a better understanding of the kind of guidance material most
desired by the developing countries; the Commission decided that an inquiry should be under-
taken among the Membérs concerned. A sultable questionnaire should be prepared by a rappor-
teur nominated by the Commission. After having examined the replies received by the Secretary-
General, the rapporteur,in consultation with the president of CSM,should decide what further
action to take. The Commission adopted Resolution 10 (CSM-IV).

13.3 In addition to the above actlion the Commission stressed how lmportant i1t was for
Meteorological Services to arrange bllaterally for appropriate staff members to visit other
Weather services, or to obtaln expert advice under the United Nations technical co-operation
programmes to assist them in developing thelr services 1n synoptic meteorology.

14, REVIEW OF PREVIOUS RESOLUTIONS AND RECOMMENDATIONS OF THE COMMISSION AND RELEVANT
EXECUTIVE COMMITTEE DECISIONS (Agenda item 14)

14.1 In accordance with current practice the Commission examined those resolutions and
recommendations of CSM which were still in force, and adopted Resolution 11 (CSM-IV).

14.2 When deciding to keep in force Recommendation 73 (CSM-II) - World Climatic Atias -
the Commission confirmed the provisional generalized list of parameters for maps of the free
atmosphere referred to in thls recommendation, and considered that these requirements should
be taken into account by the appropriate working group of the Commlssion for Climatology when
possible.

14.3 In declding not to keep in force Recommendation 1 (CSM-III) - Criteria for reporting
squalls - the Commission decided to request the Secretary-General to include these criteria
under the specification of the symbolic letters ww in WMO Publication No. 9.TP.4, Volume B.

14.4 The Commission further examined the Executive Committee resolutions in the fleld
~of synoptic meteorology and agreed on Recommendation 53 (CSM-IV).

14.5 When recommending that Resolution 34 (EC-XIV) - Modifications to the International
Meteorological Codes, Specifications and Descriptive Terms and Instructions Concerning Methods
of Coding - should not be kept in force, the Commission decided to request the Secretary-
General to insert the substance of paragraph (4) under DECIDES in an appropriate introductory
part of WMO Publication No. 9.TP.4, Volume B.

15. ESTABLISHMENT OF WORKING GROUPS (Agenda item 15)

~15.1 Advisony Working Group of CSM

In accordance with suggestions made by the Executive Committee at 1ts seventeenth
session as to methods by which the efficiency of the technical commissions might be improved
(EC-XVII), General Summary, paragraph 5.3.1.1), the Commission decided to set up an Advisory
Working Group to adyise and assist the president of the Commission in dealing with urgent
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matters, and to help in co-ordinating the Commission's work, particularly with regard to
requirements in the field of synoptic meteorology. Resolution 12 (CSM-IV) was adopted.

15.2 Establishment of working groups

15.2.1 The Commission established or re,—éstablish.ed the following working groups to
carry out the programme of the Comnmission between the fourth and fifth sessions:

Advisory Working Group on CSM .

Working Group on Data Needs and Codes

Working Group on Telecommunications

Working Group on Synoptic Use of Méteorologiga.l Satellite Data
Working Group on Description of Hydrometeors

Working Group on Technical Regulations

15.2.2 The Commission decided to nominate rapporteurs on the following subJects:

Network density criteria

Meteorological forecasts of importance to hydrological forecasting
Synoptic meteorology in the tropics

Long-range weather forecasting

15.2.3 In most cases the rapporteurs and chairmen of the working groups were designated
during the session. Individual members of working groups were also nominated where possible.
In case a rapporteur nominated by the Commission should be unable to serve, the president of
C3M was authorized to arrange for another to be invited.

15.2.4 The terms of reference and the composition of the working groups are given in
Resolutions 1, 3, 4, 8, 9 and 12 (CSM-IV).

16. ELECTION OF OFFICERS (Agenda item 16)

Upon the proposal of the Nomination Committee, which presented only one name for
each of the offices of president and vice-president of the Commission, Dr. S. N. Sen (India)
was unanimously elected president of CSM, and Dr. N. G. Leonov (U.S.S.R.) was unanimously
elected vice-president.

17. DATE AND PLACE OF THE FIFTH SESSION (Agenda item 17)

During the last plenary session the principal delegate of India, on behalf of his
government, extended an invitation to the Commission to hold its fifth session in New Delhi
in 1970. The Commission accepted the invitation with appreciation and asked its president
to decide on the exact date of the fifth session in consultation with the Secretary-General.

18. SCIENTIFIC LECTURES AND DISCUSSIONS (Agenda item 18)

One afternoon meeting was devoted to scientific lectures and discussions under
the chairmanship of the vice-president of the Commission, Dr. K. T. Logvinov. The following
lectures were presented:

(a) "ObjJective interpretation of forecast charts” by Dr. 0. Lénnqvist;

{b) "Numerical studies leading to the design of an optimum global network”
prepared Jointly by Dr. M. Alaka and Mr. F. Lewis (the paper was delivered
by Mr. D. M. Hanson, U.S.A.);
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(¢) "™NMC numerical programme for the tropics" by Mr. L. W. Vanderman (the paper
was delivered by Mr. F. W. Burnett, U.S.A.); :

(d) "Meteorological activities on board fishing-protection vessels" by
Dr. H. F. Walden, Federal Republic-of Germany. .

19. CLOSURE OF THE SESSION (Agenda item 19)

19.1 In his closing address, the president reiterated the thanks of the Commlission to
the Federal Republic of Germany for having acted as host and for having provided excellent
facilities which had contributed to the success of the session. The Commission wished to
express 1ts gratitude to the Deutscher Wetterdlenst for its assistance, The efforts of the
local secretarlat, under the competent guidance of Dr. Hinzpeter, had been greatly appreciated,
as well as the high quality of the work of the interpreters, -the translators, and the whole
team responsible for the preparation and distribution of documents in the four officilal
languages of the Organization. The president also thanked Mr. F. W. Benum, Mr. S. R.
Barbagallo and Dr. 0. Lbnnqvist, chalrmen of Committees A, B and €, and Dr. K. Langlo,
representative of the Secretary-General, and Dr. G. K. Welss, Dr. C. Morales and Mr. A.
Drevikovsky, of the WMO Secretariat, for the enthusiastic and efficient way in which they
had carried out their tasks.

19.2 A number of delegations expressed theilr sincere thanks to the president of the
Commission for its activity and devotion both in the period between the third and fourth
sessions of the Commission and during the fourth session. They stressed the friendly and
impartial manner in which the president directed the work of the session. The speakers also
expressed their appreciation to the committee chairmen, the conference secretariat and WMO
Secretariat for the services rendered during the session.

19.3 The sesslon was closed on the evening of 1 April 1966.
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RESOLUTIONS ADOPTED BY THE SESSION

Res. 1 (CSM-IV) - WORKING GROUP ON DATA NEEDS AND CODES
THE COMMISSION FOR SYNOPTIC METEOROLOGY
NOTING
(1) Resolution 3 (CSM-III),

(2) Recommendation 3 (CSM-IV) - Assistance to the Working Group on Data Needs
and Codes,

CONSIDERING

(1) The decision of the Commission that each working group should be responsible
for the determination of requirements within its own sphere of activity,

(2) That there is a need for further study in developing a concept and guiding
principles to serve as a framework for the determination and evaluation of data require-
ments,

(3) That the lists of surface data requirements are not yet firm,

(4) That the most economic means of meeting the many and diverse needs for upper-
air data have not yet been determined,

(5) That there is a large number of problems to be solved before new codes can
be developed,

DECTIDES

' (1) To establish a Working Group on Data Needs. and Codes along the following
lines:

(a) That each Reglonal Association be invited to select a representative;

(b) That the president of each of the following technical commissions be
invited to nominate an expert:

Commission for Maritime Meteorology

Commission for Aeronautical Meteorology

Commission for Climatology

Commission for Instruments and Methods of QObservation
Commission for Aerology; ’

(¢) That experts may be nominated by a Member wishing to participate actively
in the work of the group; during the session the following experts were nominated by

Members:
M. Allouche (Tunisia)
E. Carlsen (Denmark)
A. Durget (France)

W.M. Levi (Israel)
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RESOLUTION 1
V. Mastino (Italy)
J.A. Oyebode (Nigeria)
C.G. Reeves (U.S.A.)

Miss F. Reutt (Poland)
One expert to be designated by each of the following Members:

Canada

Federal Republic of Germany
India

Netherlands

Portugal

United Kingdom

U.S.A.

() That, in accordance with Regulation 30 of the General Regulations,
G. Doumont{Belgium) be selected as chairman of the working group;

NOTE : This composition has been planned to provide expert assistance 1n the following

areas:

1. Numerical weather prediction

2, Meteorclogical telecommunications
3. Meteorology in the troples

4, Use of satellite data

5. Maritime meteorology

6. Aeronautical meteorology

7. Climatology

8. Instruments and observations

9

. Coding

10. Regilonal requirements

(2) To urge Members, Technical Commissions and Regional Associations to give
consideration, when nominating their experts, to the major problem areas in which expert
assistance is required by the working group;

(3) To authorize the chairman to establish sub-working-groups as soon as possible
to work on the problem assigned to the working group and to distribute to all Members as
soon as possible questionnaires on surface data needs, together wilth the necessary guld-
ance material on data types;

(4) That the working group shall hold two meetings: the first prior to 1 June
1967 and the second prior to 1 April 1969;

{(5) That the working group shall be given the tems of reference set out in
Part A of the amnex to this Resolution;*

(6) That the work of the working group shall be gulded by the coding principles
enumerated in Part B of the annex to this Resolutlon;*

(7) That the final report of the working group shall be in the hands of all
Members not later than 9 months prior to the fifth session of the Commission;

* See Annex XIV
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REQUESTS the president

(1) To take steps to establish and activate the Working Group on Data Needs and
Codes as quickly as possible;

(2) To invite the attention of Members, Regional Associations and Technical
Commissions to the need for urgency in nominating experts to the Working Group on Data
Needs and Codes and to give special attention to the need for experts in solving specific
problem areas.

Res. 2 (CSM-IV) - RAPPORTEUR ON NETWORK DENSITY CRITERIA
THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING EC-XVII, General Summary, paragraph 5.3.2.3,

CONSIDERING that there 1s a need for Members to be informed of the latest studies
carried out by Members on Network Density Criteria,

DECIDES

(1) To appoint a Rapporteur on Network Density Criteria with the following tasks:

(a) To maintain a continuing review of activities in the field of research
work on network density criteria;

(b) To present a report to the president of CSM suffieclently in advance that
it may be circulated to the Members six months before the fifth session
of the Commission;

(2) To invite C. F. Roberts (U.S.A.) to act as Rapporteur on Network Density
Criteria.

Res. 3 (CSM-IV) - WORKING GROUP ON TELECOMMUNICATIONS

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING that the developments in the field of telecommunications are progressing
at an accelerated rate, and

CONSIDERING

(1) That the concept of the World Weather Watch, which is now under study, will
require a series of technical studies;

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

DECIDES
(1) To re-establish the Working Group on Telecommunications with the following

terms of reference:

(a) To study and to promote organizational, technical and procedural aspects
of the meteorological telecommunication systems in the framework of the
World Weather Watch planning;
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(2)

(b)

(e)

(a)

(e)

(£)

(g)

(h)

(1)

RESOLUTION .3

To keep under constant review developments in telecommunications tech-
niques and equlpment and their adaptation to the requirements of an
efficient, world-wide system of meteorological telecommunications;

To formulate for meteorolqgical transmissions propos‘alé on intémational
standardization of operating practices, procedures, equipment and related

- questions, including format and schedules;

To keep under constant review the operation of the meteorological tele-
communications system and, as necessary, initiate action to remedy
shortcomings and effect improvements;

To keep in touch with the activitles of the working groups on meteoro-
logical telecommunicatlons.of all Regional Assoclations;

To keep abreast of the activities relating to meteorological telecommu-
nications of the International Telecommunication Union, the International
Civil Aviation Organization, and other international organizations con-
cerned;

To establish as necessary study groups or panels composed of experts
for consideration of special problems of a technical or operational
nature;

To undertake any appropriate task in accordance with the directilves
given by the Commission for Synoptic Meteorology;

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

To give the following composition to the working group:

(a)

(b)

(c)

The chairmen of the working groups on telecommunications of all Regional

Assoclations; .

One expert to be nominated by each of the Members responsible for the
operation of world meteorological centres or the northern and southern
hemisphere exchange centres:

1.S. Bustamente (Brazil)

P.X. Das (India)

S.R. Barbagallo (U.s.A.)

I.A. Ravdin (U.s.s.R.)

One expért to be designated by each of the following Members :
Australia

Federal Bepublic of Germany

Japan

Kenya

Experts who may be nominated by a Member wishing to participate actively
in the work of the group; during the session the following experts were
nominated by Members :

G. Crone-Levin (Denmark)
W. Cudny {Poland)
L. Dufour (Belgium)

L.J. Garcla-Navarro (Spain)
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M. Huerta (Spain)
T.3. Kelly (Ireland)
B.E. Knirsch . (Austria)
P. Leclercq (France)
M. Quoilin (Belgium)
T.R. do Espirito-Santo (Portugal)
M. Sonnet (France)
C.H. Starr (U.K.)
One expert to be designated by each of the following Members:
Israel

Netherlands

Nigeria

Norway

U.A.R.

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

Res. 4 (CSM-IV) - RE-ESTABLISHMENT OF THE WORKING GROUP ON THE SYNOPTIC USE OF METEOROLOGICAL
SATELLITE DATA

THE COMMISSION FCR SYNOPTIC METEORCLOGY,

NOTING the report of the Working Group on the Synoptic Use of Meteorological
. Satellite Data, .

CONSIDERING the developments in the field of meteorological satellites and that
information from such satellites is belng increasingly used for operational meteorological
purposes,

DECIDES

., (1) To re-establish the Working Group on the Synoptic Use of Meteorological
Satellite Data with the following terms of reference :

(a) To examine the types of data, appropriate for synoptic use, which are
and can be expected to be received from meteorological satellites;

(b) To advise on the requirements for regular international exchange of
satellite data for synoptic purposes and to recommend the most suitable
form for such exchanges;

{(¢) To present a progress report to the president of CSM at. the beginning
of each year;

(2) To invite the following individuals to serve oh the working group:

v.J. Oliver (U.s.A.) (chairman)
R. Ananthakrishnan (India)

I.K. Ebbesen ( Denmark)

T.H. Kirk - (U.X.)

I.P. Vetlov ° (U.S.S.R.)

One expert to be designated by each of the following Members :

France
Japan.
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Res. 5 (CSM-IV) - RAPPORTEUR ON METEOROLOGICAL FORECASTS OF IMPORTANCE TO HYDROLOGICAL
FORECASTING
THE COMMISSION FOR SYNQPTIC METEOROLOGY,

NOTING the request from the Commission for Hydrometeo.ology for guidance material
on certain meteorological forecasts of importance to hydrological forecasting,

CONSIDERING

(1) That hydrological forecasting is becoming increasingly important for the
rational utilization of water resources, .

(2) That the Commission for Synoptic Meteorology may contribute to such fore-
casting by providing suitable guidance material,

DECTDES

(1) To appoint a Rapporteur on Meteorological Forecasts of Importance to Hydro-
logical Forecasting with the following tasks:

() To assist in collecting and preparing guidance material for this purpose;

(b) To maintain liaison with the Commission for Hydrometeorology with regard
to problems of hydrological forecasting; and

(e} To submit a report to the president of CSM, with appropriate recommenda-
tions for consideration by CSM, six months prior to its fifth session;

(2) To invite P.I. Mil)ukov (U.S.S.R.) to serve as Rapporteur on Meteorological
Forecasts of Importance to Hydrological Forecasting.
Res. 6 (CSM-IV) - RAPPORTEUR ON SYNOPTIC METEOROLOGY IN THE TROPICS
THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING

(1) The report of the Workimg Group on Methods of Analysis and Prognosis in the
Tropics,

(2) Resolution 9 (CAe-IV),

CONSIDERING the need for the Commission to be kept informed of the developments
of synoptic meteorology in the tropics,

DECTDES

(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 analysis
and prognosls in the tropilcs;
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(b) To report to the Commission with appropriate recommendations six months
prior to the fifth session of CSM;

(2) To invite H.T. Mérth (Kenya) to serve as Rapporteur on Synoptic Meteorology
in the Tropics; ’

REQUESTS the president of CSM to seek the agreement of the pres'ident of CAe for
the above CSM rapporteur to be included as a member of the CAe Working Group on Tropical
Meteorology.

Res. 7 (CSM-IV) - RAPPORTEUR ON LONG-RANGE WEATHER FORECASTING

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING .the report of the Working Group on Long-Range Weather Forecasting,

CONSIDERING the need for CSM to be kept informed on all important developments
in the field of long-range weather forecasting,

DECIDES

(1) To appoint a Rapporteur on Long-Range Weather Forecasting with the following
terms of reference:

(a) To review the progress made in the field of long-Range weather fore-
casting;

(b) To report to the president of CSM with appropriate recommendatlons six
months prior to CSM-V;

"4(2) To invite K.N. Rao (India) to serve as Rapporteur on Long-Range Weather
Forecasting.
Res. 8 (CSM-IV) -~ WORKING GROUP ON DESCRIPTION OF HYDROMETEORS
THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING the definitions and descriptions of hydrometeors ir the Intermational
Cloud Atlas, 1956,

CONSIDERING

(1) The advances in the physics of hydrometeors since the adoption of the defi-
nitions and descriptions in 1953,

(2) The need of a review of the descriptions of hydrometeors, particularly re-~
garding those occurring in polar and mountainous regions,

DECIDES

(1) To establish a Working Group on Description of Hydrometeors with the following
terms of reference:
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(2) To review the definitions and descriptions of hydrometeors in the
International Cloud Atlas, Vol. 1, (WMO, 1956);

(b) To report to the president of CSM with appropriate recommendations, not
later than six months prior to CSM-V;

(2) To invite the following persons to serve on the working group:

L. Dufour (Belgium) (chairman)
E. Hesstvedt (Norway )

H.D. Parry (U.S.A.)

Ramanamurthy (India)

One expert to be designated by each of the following Members:

France
Switzerland

(3) To invite the president of CAe to designate an expert to seérve on the working
group.
Res. 9 (CSM=IV) - WORKING GROUP ON TECHNICAL REGULATIONS Lo
"THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING

(1) The report of the Working Group on Minimum Performance Characteristics of
Automatic Weather Statlons, second part,

(2) Recommendation 27 (CMM-IV),
(3) Resolution 14 (EC-XVII),
CONSIDERING

(1) That there is a need for texts relating to automatic weather stations in
the Technical Regulations,

(2) That there is a need for a general review of the Technical Regulations from
the point of view of synoptlic meteorology,

DECIDES

(1) To set up a Working Group on Technical Regulations with the following terms
of reference: : : . .

(a) To review the proposal by the Working Group on Minimum Performance
. (Characteristics of Automatic Weather Stations, second part, and the
amended text discussed 'at CSM-IV (see the annex to this resolution);*

(b) To carry out a general review of the Technical Regulatilons concerning
synoptic meteorology; .

———————

* See Annex XV
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(c¢) To submit a report to the president of CSM on item (a) above not later
than 1 January 1967; :

(d) To present its final report to the president of CSM not later than six
months prior to CSM-V;

(2) To invite the following individuals to serve on the group:

An expert to be designated by U.S.A.
An expert to be designated by U.S.S.R.

Res. 10 (CSM-IV) - RAPPORTEUR ON THE ORGANIZATION OF METEOROLOGICAL ACTIVITIES IN THE FIELD
OF SYNOPTIC METEOROLOGY

THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING EC-XVI, General Summary, Item 5.1.11,

CONSIDERING that before any guidance material be prepared on how to organize
synoptic meteorological services in developlng countries, information should be collected
on what kind of guidance materlal 1s most desired by these countries,

DECIDES

(1) To appoint a'Rappor-teur on Organization of Meteorological Actlvities in the
Fleld of Synoptic Meteorology with the following tasks:

(a) To prepare a questlonnalre for submission to developing countries
' requesting information on what kind of guidance material is most desired
when organizing thelr synoptic meteorological services;

(b) To consider, after having examined the replies from Members, what further
actlon should be taken and to make suggestions to the president of CSM;

(2) To invite K.A. Hirst (Zambia) to serve as Rapporteur on the Organization of
Meteorological Activitles in the Field of Synoptic Meteorology.

Res. 11 (CSM-IV) - REVISION OF THE RESOLUTIONS AND RECOMMENDATIONS OF THE COMMISSION FOR
SYNOPTIC METEOROLOGY

THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING the action taken on the recommendations adopted prior to its fourth session,

CONSIDERING that all the resolutlons adopted prior to its fourth session are now
obsolete, .

DECIDES

(1) To keep in force Recommendation 73 (CSM-ITI) and to publish its texts in the
report of the fourth session;

(2) Not to keep in force Resolutions 1 - 10 (CSM-~III);
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(3) To note with satisfaction the action taken by the competent bodies on the
following Recomendations: 30, 35, 36, 37, 53, T4, 84, 88 (CSM-II), 90 and
91 (61-CSM) and 1 - T4 (CSM-III), which are now redundant.

1

Res. 12 (CSM~IV) - ADVISORY WORKING GROUP OF THE COMMISSION FOR SYNdPI‘IC METEOROLOGY

L

THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING EC-XVII, General Summary,’ paragraph 5.3.1.1,

CONSIDERING that a working group would be of value in advising the president of
the Commission and in assisting him in his dutles 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 taking action on urgent matters referred to
the Commission which cannot be adequately dealt with by the other working
groups or by correspondence; '

(b) To examine the requirements in the field of synoptic meteorology as
developed by the various working groups and rapporteurs of the Commission,
and to assist the president in the harmonization of these requirements
where conflict, inadequacies or inconsistencles arise; and

(c) To assist the president in co—ordinating and planning the work of the
Cormission;

(2) That the composif.ion of the advisory group should be as follows:

President CSM

Vice-President CSM

Chairman, Working Group on. Data Needs and Codes
Chairman, Working Group on Telecommunications
W. Bleeker (Netherlands)

H. Kutschenreuter (U.S.A.).
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RECOMMENDATIONS ADOPTED BY THE SESSION

Rec. 1 (CSM-IV) - PRIORITY IN TRANSMISSION OF THE VARIOUS TYPES OF METEQROLOGICAL DATA AFTER
AN INTERRUPTION OF TRANSMISSION

THE COMMISSION FOR SYNOPTIC METECROLOGY,

NOTING

(1) That a problem of priority in the transmission of accumulated weather data
arlises when normal operation is resumed after a circult disruption,

(2) The request from the president of RA-VI for guidance on priority in trans-
mission on various types of meteorological data,

CONSIDERING that 1t is desirable to develop uniform procedures in this matter,
RECOMMENDS
(1) That, in dealing with the meteorological data accumulated due to a circuit

disruption, the following categories of hemispherlic data should be selected for trans—
mission with the least possible delay:

TEMP and TEMP SHIP, Part A not more than twelve hours
SYNOP and SHIP after the time of observation

(2) That the steps taken fof the transmission of accumulated meteorological data
should not in general interfere with the immediate resumption of normal transmission
schedules when a circuit is restored.

Rec. 2 (CSM-IV) - STANDARD LEVELS IN THE HIGH ATMOSPHERE

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING

(1) Resolution 11 (EC-XIV),

(2) Recommendation 4 (CAe-IV).

(3) Recommendation 5§ (CAe-IV),

CONSIDERING

(1) That balloon-borne soundings are reaching levels above 30 km with lncreasing
frequency,

(2) That pressure is reported directly as an independent parameter at heights
below 30 km,
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(3) That from the synoptic viewpoint, additive thickness analysis techniques
minimize errors arising from lnhomogenelty of data at these higher altitudes,

RECOMMENDS that for data from ballooﬁ-borne soundings, the pressure levels of
7 mb, 5 mb, 3 mb, 2 mb and 1 mb should be adopted as standard;

REQUESTS the president of CSM to consult the prestdent of CAe with a view to
obtaining a satisfactory single method for the reporting of upper-air data above 10 mb.

Rec. 3 (CSM-IV) - ASSISTANCE TO THE WORKING GROUP ON- DATA NEEDS AND CODES
THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING Resolution 1 (CSM-IV),
CONSIDERING

(1) That a solution to the coding problems related to the reporting of both
surface and upper-alr data is becoming lncreasingly urgent,

(2) That there are a large number of very difficult problems which must be
solved before the coding problems can be solved,

(3) That the work of the Working Group on Data Needs and Codes must be closely
co-ordinated with the work on the World Weather Watch at the WMO Secretariat,

(4) That two experts, one on data needs and system planning and another on codes,
will be essential from the time of establishment of the group until the presentation of
its final report to the fifth session of the Commission,

(5) That two full-scale meetings of the basic working group and up to six meetings
of sub-groups (three people each) will be necessary before the fifth sesslon of the
Commission,

(6) That assistance from WMO Secretariat specialists and outside consultants
(equivalent to one year of a man's employment, including travel expenses) will be needed,

(7) That the objectives of the working group could not be met unless all costs
incurred under (4), (5) and (6) are met by the Organization,

RECOMMENDS

(1) That WMO appropriate funds to meet the travel and subsistence costs of the
chairman, six representatives of the reglonal associations, five experts nominated by
the presidents of technical commissions and other experts if required, to attend the two
full-scale meetings of the working group and up to six meetings of sub-groups (three
persons each)}

(2) That WMO provide two experts, one on data needs and system planning and the
other on codes, to work full time on the Working Group on Data Needs and Codes from the
fourth session until the fifth session of the Commissiony

(3) That WMO provide other expert assistance by WMO full-time staff and ocutside
consultants to assist the working group for the equivalent of one year of a man's em-
ployment, from the fourth session until the fifth session of the Commission.
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Rec. 4 (CSM-IV) - AMENDMENTS TO THE TECHNICAL REGULATIONS RESULTING FROM CODE CHANGES

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING

(1) Recommendation 20 (CSM-III) as approved by Resolution 34 (EC-XIV),

(2) Recommendation 17 (CSM-IV),

(3) Recommendation 19 (CSM-IV),

CONSIDERING .

(1) That the code form FM 41.B RECCO was deleted from Part A of Volume B,

(2) That the figure code form FM 41.D CODAR for the exchange of air-reports be~
tween meteorological offices and the code forms METAR and SPECI were adopted to be in-
troduced as from 1 January 1968,

RECOMMENDS |

(1) That paragraph 4.4.3.2 be deleted from the Technical Regulations;

(2) That appropriate steps be taken for the introduction of consequential changes

in Chapter 12 of the Technical Regulations in accordance with the normal procedures laid
down for making such changes.

Rec. 5 (CSM-IV) - DATE OF IMPLEMENTATION OF THE CODE CHANGES REVISED BY CSM AT ITS FOURTH
SESSION

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING Recommendatlons 4, 8, 9,10, 11, 12,13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
2%, 24, 25 (CSM—IV), and Resolution 34 (EC-XIV),

CONSIDERING that it would be desirable to introduce all code changes adopted at
the session on the same date,

RECOMMENDS that the new code forms, introductions and specifications adopted by
the fourth session should be implemented on 1 January 1968 except those parts which require
further studies (see Recommendation 6 and Recommendation 47 (CSM-IV)).
Rec. 6 (CSM-IV) - INTRODUCTION OF THE NEW ISOBARIC SURFACES IN UPPER-ATIR REPORTS
THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING

(1) Recommendation 1% (CSM-IV),

(2) Recommendation 15 (CSM-IV),
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" CONSIDERING that the introduction of all proposed isobaric surfaces in the revised
code forms for upper-air observations would result in an increase of traffic in meteo-
‘rological telecommnications, - ,

RECOMMENDS

. (1) That the new .code forms set forth in Recommendation:14 (CSM-IV) and Recommen-
dation 15 (CBM-IV) should be implemented on 1 January 1968;

(2) That the 1isobaric surface in the code forms TEMP and PIIOT as follows:

TEMP and TEMP SHIP, Part A

1000, 900, 800, 7oo 600, 500, uoo 300, 200,
150 and 100 mb

TEMP and TEMP SHIP, Part B 850 and 250 mb

PITOT and PILOT SHIP, Part A : 900, 800, 700, 600, 500, 400, 300, 200, 150 and
100 mb

PILOT, and PILOT SHIP, Part B : 850 and 250 mb
be introduced as soon as telecommunications permit in accordance with the priorities
established in Recommendation 47 (CSM-IV); '

(3) That the provisions mentioned in paragraph (2) above should be implemented
on the first of January of the earliest possible year provided that one year's advance
notice has been given to Members. .

Rec. 7 (CSM-IV) - U}\IITS FOR WIND SPEED IN METEOROLOGICAL MESSAGES FOR INTERNATIONAL EXCHANGES

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING

v (1) Resolution 30 (Cg—III);\,.

*(2) Resolution 30 (Cg-IV), ’

«(3) Resolution 31 (Cg~IV), -

¢

(4) Paragraph 2.2.10 of the general summary of the Abridged Report of EC-XVI,

CONSIDERING

(1) That the disparity in the two systems at present used for the transmission
of wind speed seriously hinders the exchange of information, leads to mistakes of ana-
lysis in the wind field and raises difficulties in the further development of meteorology,
especlally the implementation of the World Weather Watch and the extension of the use of
data processing,

(2) That the instruments at present used for wind measurement and the present

methods for making observations do not provide any genuine guarantee that wind measure-
ment will be correct to within 1 knot,
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(3) The requirements adopted at CSM-IV for code resolution for wind speed far
synoptic purposes (one metre per second),

(4) That the use of metres per second in the reporting of wind speed in meteo-
rological messages for international exchanges considerably simplifies the processing,
analysis and prognosis of data, both those done by hand and those made with the help
of electronic computers,

(5) That in the past four years since the third session of CSM no real progress
has been made in the introduction of a unified system for the reporting of wind speed in
international exchanges,

(6) The need to implement the decision in Resolution 31 of Fourth Congress,

RECOMMENDS that that the Executive Committee take the necessary action to speed
up the implementation of metres per second as the sole unit of wind speed for inter-

national exchanges, and that the result of this action be reported to the fifth session
of Congress.

Rec. 8 (CSM-IV) - AMENDMENTS TO WMO PUBLICATION No. 9.TP.4, VOLUME B, CONCERNING CODE 4677

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING

(1) Resolution 3 (CSM-III), Annex, Part A, paragraph (g),
(2) CMM-IV Abridged Final Report, Annex III,

CONSIDERING

(1) That some inconsistencies in Code 4677 call for minor changes which could
be made before the table 1s reviewed as a whole without involving difficulties in the
climatological use of present weather data,

(2) That CMM=-IV needs provision for reporting the cause of the reduction of visi-
bility when this 1s by blowlng spray,

RECOMMENDS that the amendments be made to WMO Publication No. 9.TP.4, Volume B,
as contained in the annex to this recommendation.*

*

See Annex XVI.

Rec. 9 (CSM~IV) - REPORTING OF SEA-SURFACE TEMPERATURE AND WIND WAVES AND SWELL WAVES

THE COMMISSION FOR SYNOPTIC METEOROLOGY,
" NOTING CMM-IV Abridged Final Report, general summary, paragraphs 6.1 and 6.4,

CONSIDERING

(1) That the present procedure for reporting sea-surface temperature is no longer
acceptable due to the excessively high percentage of errors which result from 1it,
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(2) That reports in tenths of degrees Celsius meet the requirements of maritime

meteorology and that the accuracy of measurement warrants it, in particular for the
near future,

(3) That CMM attaches great importance to urgently required amendments to current
codes to improve the reporting of the state of sea and to reduce errors-arising from
artificial coding procedures,

RECOMMENDS that the amendments be made to Publication No. 9.TP.4, Volume B, as
contained in the annex to this recommendation.*

* See Annex XVIT.

(/Rec.. 10 (CSM-IV) - REPORTING OF PRECIPITATION
THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING that in WMO Publication No. 9.TP.4, Volume B, provision is made for report—
ing that the measurement of precipitation is inaccurate,

CONSIDERING that 1t is necessary that all measurements be made carefully and at
least to the accuracy needed for reporting purposes, : ’

RECOMMENDS that WMO Publication No. 9.TP.4, Volume B, be amended as follows:

Page I-A-4-50, Code 3577

Delete from the specification of the code figure 99 the words "or inaccurate".

Rec. 11 (CSM-IV) - CODING OF THE DURATION OF PRECIPITATION
THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING Recommendation 2 (CMM-IV),
CONSIDERING that the present code for the duration of pfecipitation does not allow
completely independent reporting of the duration of precipitation nor the perliod to which

the reported precipitation refers,

RECOMMENDS that the WMO Publication No. 9.TP.4, Volume B, be amended as given
in the annex to thls recommendation.¥*

* See Annex XVIIT.

Rec. 12 (CSM-IV) - TIME INTERVAL FOR COMPUTING MEAN SURFACE WIND FOR AERONAUTICAL PURPOSES
THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING

(1) ‘Recommendation 2/1 (CAeM-III),
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(2) Resolution 16 (EC-XVI),

CONSIDERING that the aeronautical operational requirements for mean wind data call
for wind to be measured over the time interval most llkely to provide data which will
correlate well with those values which will be encountered in the operation,

RECOMMENDS that the following amendments be made to WMO Publication No. 9.TP.4,
Volume B:

Page I-A-3-9

(1) Insert after Note (2) the following:

"(3) For aeronautical purposes a satisfactory time interval for obtaining
mean wind 1s 10 minutes. However, when the 1l0-minute interval includes
a discontinuity in the wind data, only data occurring after the dis-
continuity should be used for obtaining mean values and hence the time
interval in these circumstances will be correspondingly reduced."

(11) Renumber Notes (3) to (8) to read (4) to (9).

Rec. 13 (CSM-IV) - REPORTING OF SHIP'S AVERAGE SPEED
THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING CMM-IV Abridged Final Report, Annex III,

CONSIDERING

(1) That the number of ships moving at higher speeds is steadily increasing,
some already obtalning speeds of over 30 knots, '

(2) That there is an urgent requirement for extending the range of speeds to be
reported to at least 34 knots, '

RECOMMENDS that the amendments be made to WMO Publication No. 9.TP.4, Volume B,
as contained in the annex to this recommendation.*

* See Annex XIX.

Rec. 14 (CSM-IV) - TEMP AND TEMP SHIP REPORTS
THE COMMISSION FOR SYNOPTIC METEQOROLOGY,
NOTING
(1) Resolution 3 (CSM-III), part A of the annex, paragraph (c),

(2) The various comments and suggestions submitted by regional associations,
technical nommissions and Members,
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CONSIDERING

(1) That there i1s a strong requirement for a greater uniformity in upper-air
. reporting procedures both for manual ‘operation of reports and automatic data-processing,

(2) ‘That the adoption of the new TEMP code form 1s a positive step towards stan-
dardizing present reporting procedures,

RECOMMENDS

(1) That the code forms FM 35.D TEMP and FM 36.D TEMP SHIP and relating instruc-
tions and specifications, as given in part A of the ammex to thils recommendation,* should
replace the present code forms FM 35.C and FM 36.C for the international exchange of
upper-level pressure, .temperature, humidity and wind data; ' :

(2) That the presidenf of CSM-be authorized to approve the notes for inclusion
in Volume B as prepared by the Secretary-General using the draft notes given in part B
vof the annex to this recommendation* as guildance:

* See Annex XX.

Rec. 15 (CSM-IV) - PILOT AND PILOT SHIP CODE FORMS
THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING Recommendation 22 (CSM-IIT) approved by Resolution 34 (EC-XIV),

CONSIDERING that for automatic data processing a number of adjustments to current
upper-air code forms are required,

RECOMMENDS

(1) That the current code forms FM 32.C PILOT and FM 33.C PILOT SHIP be replaced
by the code forms FM 32.D PILOT and FM 33.D PILOT SHIP respectively as glven in part A
of the annex to this recommendation;*

(2) That the president of CSM be authorized to approve the notes for inclusion
in Volume B as prepared by the Secretary-General using the draft notes given 1in part B
of the annex +to thils recommendation* as guldance.

* See Annex XXI.

Rec. 16 (CSM-IV) - AMENDMENTS TO THE CODES 1051 AND 3644 (ROCOB code form)
THE COMMISSION FOR SYNOPTIC METEQOROLOGY,

NOTING a request for the extension for code tables es and ro in ROCOB code form,

RECOMMENDS that the code tables 1.051-'es and 3644—rm be amended as follows:
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'Code 1051

e Type of data-sensing equipment

s

Code figure

O U &~ W N O

Falling sphere
Chaff

Immersion thermometry with hypsometer

Immersion thermometry without hypsometer
Pressure or density gauge
Temperature sensing element

Other type

rm Type of rocket motor

Code figure

F W v O

114 mm (4.5 inch), end burning

76 mm (3.0 inch), internal burning
Boosted, 114 mm (4.5 inch),end burning
Boosted, 76 mm (3.0 inch), internal burning
140 mm (5.5 inch), internal burning.

Rec. 17 (CSM-IV) - UPPER-AIR REPORT FROM ATRCRAFT

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING Resolution 13 (EC-XVI),

CONSIDERING the requirements for this type of feport as discussed and approved

at the session,

RECOMMENDS

(1) The adoption of the figure code form given in the annex to this recommenda-
tion* for the hemispheric exchange of meteorological data from alrcraft;

(2) That the president of CSM be authorized to approve the notes as prepé.red
by the Secretary-General for inclusion in Volume B.

* See Annex XXII.
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Rec. 18 (CSM-IV) - AMENDMENTS.TO ANALYSIS CODES FM 45.C AND FM 46.C
THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING
(1) Recommenciations 13/5 and 13/6 (CAeM-III),

(2) Paragraph 9.6.2 of the general summary of the Abridged Final Report of
CMM-IV, ‘

CONSIDERING

(1) That the specifications for fronts in code table 1152 should follow more

closely the list of fromts and allied phenomena contained in the WMO Technical Regula-
tions, VolumesI and IT,

(2) That provisions for indicating past and future positions and characteristics

of pressure systems, fronts and wave systems should be incorporated in code forms FM 45.C
and FM 46.C,

RECOMMENDS that WM0 Publication No. 9.TP.4, Volume B, be amended as indicated in
the annex to this recommendatlon.*

* See Annex XXIIT.

Rec. 19 (CSM-IV) - AVIATION WEATHER REPORTS
THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING
(1) Recommendations 13/10 and 13/11 (CAeM-III),

(2) The statement of operational requirements for aerodrome meteorological reports

to be exchanged ground-—to-ground developed by ICAO in accordance with the above-mentioned
recommendations,

CONSIDERING

(1) -That the code form for aviation routine weather reports should, as far as

possible, meet all the recognized operational requirements and cater for these require-
ments only,

(2) That it 1s advisable that in this code form the order of elements be the:
same as in the corresponding plain language form,

(3) That the reported values should be given in such a form that they allow easy
understanding by non-meteorological personnel,

RECOMMENDS

(1) That the code forms.and specifications given in the annex to this recommenda-
tion* should replace the present code forms FM 15.C AERO (Aviation routine weather report)
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and FM 16.A MMMMM/BBBEB (Selected special weather report (sudden changes) from land
station);

(2) That the new code forms FM 15.D and FM 16.D be introduced on lst January 1968;

(3) That the present code forms FM 15.C AERO (Aviation routine weather report) and

FM 16.A MVMMM/BREEB (Selected special weather report (sudden changes) from land station)
be retained in Volume B under the new FM numbers FM 1l2.A and FM 13.A respectively, with
an introductory note that these code forms may be used for national non-aeronautical
purposes only;

REQUESTS that ICAO be invited to submit its comments on this recommendation as
soon as possible and that the approval of the recommendation be arranged in accordance
with WMO procedures laid down for questions of urgency.

* See Annex XXTV.

Rec. 20 (CSM-IV) - AERODROME FORECASTS

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING

(1) Recommendation 13/11 (CAeM-III),

(2) The statement of operational requirements for aerodrome forecasts to be
exchanged ground-to-ground, developed by ICAO in accordance with the above-mentioned
recommendation,

(3) Recommendation 19 (CSM-IV),

CONSIDERING

(1) That the code form for aerodrome forecasts should as far as possible meet
all the recognized operational requirements,

(2) That where practicable the reported values should be given in such a form
that they allow easy understanding by non-meteorological personnel,

(3) That the need for distinction between aerodrome forecasts in full form and
aerodrome forecasts in abbreviated form no longer exists,

RECOMMENDS that the code form given in the annex to this recommendation* should
replace the present code forms FM 51.C~ Aerodrome (terminal or alternate) forecast in
full form and FM 52.C+~ Aerodrome (terminal or alternate) forecast in abbreviated form;

REQUESTS that ICAO be invited to submit its comments on this recommendation as
soon as possible and that the approval of the recommendation be arranged in accordance
with WMO procedures laid down for questions of urgency.

* See Annex XXV.
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Rec. 21 (CSM-IV) — AREA, ROUTE AND FIIGHT'FORECAST»'FOR AVIATION
THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING
- (1) Recommeﬁdationll}/ll (CAeM—IIi),

- (2) The statement of operational requirements for ares, route and flight forecast
for aviation developed by ICAO in accordance with the above-mentioned recommendation,

(3) Recommendations 19 and 20 (CSM-IV),"
CONSIDERING . : <

(1) That the code forms for area, route, and flight forecast for aviatiop needed
to be adapted to the code forms FM 15.D and FM 51.D,

(2) That some. other changes within the present code forms were practicable,
RECOMMENDS

(1) That the new code forms:

FM 53.D - Area forecast for aviation
FM 54.D -~ Route forecast for aviation
FM 55.D ~ Flight forecast for aviation

. glven in the annex to this recommendation* should replace the present code forms FM 53.B,
FM 54.B, FM 55.B; .
(2) That the code forms FM 56.C, FM 57.C, and FM 58.C be amended accordingly;

REQUESTS that ICAO be invited to submit its comments on this recommendation as
soon as possible and that the approval of the recommendation be arranged in accordance
with WMO procedures laid down for questions of urgency.

* See Annex XXVI.

Rec. 22 (CSM~-IV) - REPORT OF MONTHLY MEANS
THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING paragraphs 23 1 to 23.11 of the general summary of the Abridged Final
Report of CC1l-IV,

CONSIDERING that the inclusion of some notes in WMO Publication No. 9.TP.4,
Volume B, which relate to rules and procedures for computing the monthly means, has led
to discrepancies and inconsistencies between Volume B, Technical Regulations and the
Guide to Climatological Practices,

RECOMMENDS that the code forms FM 71.D CLIMAT, FM 72.D CLIMAT SHIP, FM 75.D
CLIMAT TEMP and FM 76.D CLIMAT TEMP SHIP as given in the ammex to this ‘recommendation*
be adopted for the international exchange of monthly mean surface and aerological data
from land and ocean weather stations.

* See Annex XXVIT.
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Rec. 23 (CSM-IV) - AMENDMENTS TO FM 61.C MAFOR CODE FORM
THE COMMISSION FOR SYNOPITC METEOROLOGY,

NOTING paragraph 9.4.3 of the general summary of the Abridged Final Report of
CMM-IV,

CONSTDERING

(1) ~That the instructions regarding the use of the group lGDme:L to describe

phenomena forecast to occur occasionally need to be clarified,

(2) That the beginning of the forecast period needs to be indicated in the
message,

RECOMMENDS that the amendment to the MAFOR code form given in the annex to this
recormendation* be approved for inclusion in WMO Publication No. 9.TP.4, Volume B.

* See Annex XXVIII.

Rec. 24 (CSM-IV) - REPORTING OF SHIP'S POSITION
THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING the favourable reaction of CMM to the procedure for reporting of ship's
position in meteorological messages indicated below,

CONSIDERING that the use of Code 3300 Q for indicating the octant of the globe

has undesirable features, ,

RECOMMENDS

(1) That in the code forms listed in paragraph (2) below the present groups for
reporting ship's position QLaLaLa LoLoLo be replaced by the groups

) ' hereafter:
99LaLaLa Q‘cLoLoLoLo the meaning of which is glven hereafter

99 : Indicator for recognition of SHIP
message

LaLaLa : Latitude in tenths of a degree

LoLoLoLo : Longitude in tenths of a degree

Qc : Quadrant of the globe (code 3333)
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N
Qc =7
N,W
Code f}gu{g Latitude Longitude o=
1 North East
3 South East ) W E
5 South West
7 North West
Q =5

5.

The choice is left to the observer in the following cases:
~ When the ship 1s on the Greenwlch meridilan (LoLoLoLo = 0000)

or on the meridian 180° (L L L L = 1800)
00 00

Q‘c = 1 or 7 (northern hemisphere) or
dc = 3 or 5 (southern hemisphere)

- When the ship 1s on the Equator (LaLaLa = 000)

O
[}

1l or 3 (eastern longitude) or

o
1

5 or 7 (western longitude)

(2) That the change recommended in paragraph (1) 'above be made in all code forms
~ for ships and implemented in all code forms on the same date.

Rec. 25 (CSM~IV) -~ IDENTIFICATION OF SHIP REPORT AND POSITION
THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING
(1) Recommendation 14 (CSM-IV),
(2) Recommendation 24 (CSM-IV),
CONSIDERING
(1) That a simple uniform method of identifying ship reports would be advantageous,

(2) That a simple reporting of ship's position would bring a decrease in the
number of errors, .

(3) That 1t would be an advantage to have an indication whether reported winds
are measured or estimated,
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RECOMMENDS that WMO Publication No. 9.TP.4, Volume B, be amended as given in the
annex to thils recommendation.#*

* See Annex XXIX.

Rec. 26 (CSM-IV) ~ RESEARCH PROJECTS ON NETWORKS DENSITY
THE COMMISSION FOR SYNOPIIC METEOROLOGY,

NOTING the present lack of theoretical quantitative criteria for the density of
network of observations, and the need for further studies in this respect,

CONSIDERING the importance of research work on this subject in the context of the
World Weather Watch,

RECOMMENDS that Members be encouraged to undertake research projects for determin-
ing the optimum network density of observing stations required to ensure a high level
of accuracy of analysis and forecasting. '
Rec. 27 (CSM-IV) - PROCEDURES FOR SELECTION OF ATRCRAFT REPORTS FOR HEMISPHERIC EXCHANGE
THE COMMISSION FOR SYNOPTIC METEOROLOGY ,
NOTING

(1) Resolution 13 (EC-XVI),

(2) The favourable experience gained by countries in the exchange and use of
alrcraft reports during. the test programme of 1965,

CONSIDERING
(1) The usefulness of aircraft reports in synoptic metecrology,

(2) The necessity for selecting and editing ailrcraft reports before they are
included in hemispheric exchanges of basic meteorological data,

RECOMMENDS

(1) That Members concerned be invited to select aircraft reports for the purpose
of including them as basic meteorological data 1n hemispheric exchange;

(2) That Members in doing so should be guided by the following principles:

(a) Time periods of selected reports should be within 2 hours of the
synoptic hours 0000 and 1200 GMI; that 1s 2200 to 0200, and 1000 to
1400 GMT. Reporting levels should be limited to 500 mb and above;

(b) Reports within 500 km of a fixed rawinsonde station should not in
general be included;

(¢) Minimum spacing of selected reports should be 500 km except in situations
when 1t 1s considered that additional data would be helpful in delineat-
ing important weather situations; :
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(d) Only those reports considered accurate should be selected. Judgement
of the accuracy of the report should be made by qualified meteorologists;

(e) Coding should be in accordance with approved WMO codes;

(f) Reports should be compiled in bulletins and inserted on the international

exchange networks as soon as possible after 0200 and 1400 GMI' as the
transmission schedules permit.

Rec. 28 (CSM-IV) - AMENDMENTS TO TECHNICAL REGULATIONS — DEFINITIONS -- TERRITORIAL
BROADCAST

THE COMMISSION FOR SYNOPTIC METECROLOGY,

NOTING

(1) Technical Regulations - Definitions.as adopted by Cg-IV,
(2) Paragraph 5.4.2 of the general summary of the work of Fourth Congress,

CONSIDERING that in some cases Members. neéd more information or earlier reception
of information from adjacent countries than is available in subregional, regional or

hemisphere broadcasts, and that in some cases this may only be achlieved by intercepting
the respective territorial broadcasts,

RECOMMENDS that the definition "Territorial broadcast" appearing in the Technical
Regulations be amended to read as follows: '

"A broadcast containing the meteorological information from the territory or

territories of one or more Members and appropriate sea areas, and intended for
reception:

(a2) Within the area of origin of the information;
(b) 1In adjacent countries, as regionally or inter-regionally agreed;
(c) At one or more designated centres responsible for subreglonal broadcasts; and

(d) If possible, at the designated centre responsible for the regional broadcast."

Rec. 29 (CSM-IV) — AMENDMENT TO TECHNICAL REGULATION 6.3.1.2
THE COMMISSION FOR SYNOPTIC METEOROLCGY,
NOTING
(1) Technical Regulation 6.3.1.2,
(2) Paragraph 5.4.8 of the genéx;al summary of the work of Fourth Congress,

CONSIDERING that the 'ljechnical Regulations contain directives to Members and that
this principle should also apply to paragraph 6.3.1.2 of the Technical Regulations,

RECOMMENDS that paragraph 6.3%.1.2 of the Technical Regulations be amended to read
as follows:
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"6.3.1.2
Appropriate arrangements should be made by Members concerned so that, in conformity
with the general plan:

(a) Five hemisphere exchange centres are established in the northern hemisphere;

(b) Three hemisphere exchange centres are established in the southern hemisphere."”

Rec. 30 (CSM-IV) - TECHNICAL REGULATIONS - DEFINITION OF "METEOROLOGICAL MESSAGE"
THE COMMISSION FOR SYNCPTIC METEOROLOGY,
CONSIDERING that a re-definition of the term "meteorological message" is needed,

RECOMMENDS that the definition found in Chapter I of the Technical Regulations
of a meteorological message should be amended to read as follows:

A meteorological message is a single meteorological report, analysis, or forecast."

Rec. 31 (CSM-IV) - COLLECTION AND DISTRIBUTION OF OBSERVATIONAL DATA
THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING
(1) WMO Publication No. 9.TP.4, Volume C, Chapter I, Part III, paragraph 1,
concerning maximum acceptable time delay in the reception of observational reports at
national meteorological telecommunication centres,
(2) The regional telecommunication plans developed by Regional Assoclations,

CONSIDERING

(1) That progress in implementing appropriate national collection systems has
not kept pace with the development in the international meteorological exchange system,

(2) That the establishment and operation of a national collection system, adequate
to ensure the timely transmission of observational data to the appropriate exchange
centres, constitute one of the most important responsibilities of Members,

RECOMMENDS that Members be urged

(1) To spare no effort in their endeavour to implement national collection
systems which meet the requirements set out in WMO Publication No. 9,TP.4, Volume C,
Chapter I, Part III, paragraph 1;

(2) To aim at the full implementation of the regional telecommunication plan
deyeloped by their respective Regional Associations as soon as possible;

REQUESTS the Secretary General

(1) To collect information on the state of implementation of this recommendation;
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(2) To assist, as far as possible, Members in their efforts to improve meteo-
rological telecommunications in their countries.:
Rec. }2 (CSM-IV) - IMPROVEMENT OF THE COLLECTION AND EXCHANGE OF GLOBAL DATA
THE COMMISSION FOR SYNOPTIC METEOROLOGY, |
NOTING Recommendation Si_ (CSM-TIT) adopted by' Resolution 35 (EC-XIV),
CONSIDERING that there 1is an urgent need for better reception of global data

with a minimum time delay at hemisphere exchange centres, in particular from Regions I,
II, ITIT and 'V,

RECOMMENDS that Reglonal Associations I, II, III and V do their utmost to ensure
the speedy and regular reception at designated exchange centres of all observational data
needed for hemisphere exchange programmes,

REQUESTS the Secretary-General to give urgent consideration to assisting Reglonal
Associations in implementing this recommendation.

Rec. 33 (CSM-IV) - TECHNICAL AND FiNANCIAL ASSISTANCE FOR IMPLEMENTATION OF TELECOMMUNICATION
FACILITIES
THE COMMISSION FOR SYNOPTI(:) METEOBOLOGY s
NOTING
(1) Resolution 22 (Cg-IV),

(2) Recommendation 31 (CSM-IV) - Collection and distribution of observational
data,

(3) That some telecommunication projects were selected to be financed from the
WMO New Development Fund,

CONSIDERING that there is an urgent need for further improvements in meteorologi-
cal telecommunications,

REQUESTS the Executive Committee to study ways and means of providing increased
financial and technical assistance to developing countries for implementing adequate
meteorological telecommunication facilitles.

Rec. 34 (CSM-IV) - CONTENTS OF NORTHERN HEMISFHERE EXCHANGES
THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING
(1) WMO Publication No. 9 TP.4, Volume C, Chapter I, Part II, paragraph 1.1.5,
(2) That since the adoption of Recommendation 51 (CSM-III), to which a list of

individual stations from which reports should be included in the Northern Hemisphere
Exchange 1s attached, changes have occurred in the observing network,
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(3) That the requirements of Members have changed to some extent in recent

CONSIDERING that the exchange programme needs to be brought up to date,

RECOMMENDS

exchanges:

(a)
(b)
(c)
(a)
(e)
(f)
(8)
(h)
(1)
(3

(1) *#That the following types of meteorological information be included in the

TEMP Parts A and C

PILOT Parts A and C
TEMP SHIP Parts A and C
PILOT SHIP Parts A and C
CLIMAT

CLIMAT TEMP

SYNOF

SHIP

coded AIREPS

selected satellite data

(2) The frequency of exchanges for the types of reports listed above should be:

(2)

(b)
(c)

SYNOP, SHIP, TEMP, TEMP SHIP, PILOT, PILOT SHIP:
twice per day, namely, for 0000 and 1200 GMT;

CLIMAT and. CLIMAT TEMP: once per month;

Coded AIREPS. Only selected reports made at specified perilodss;
(2200-0200 and 1000-1400 GMI') should be exchanged;

(3) Guidelines for the establishment of the list of individual stations from
which rgports should be included in NH bulletins:

(a)
(b)

(c)

TEMP and TEMP SHIP: all stations reporting TEMP/TEMP SHIP

PILOT AND PILOT SHIP: all stations reporting PILOT/PILOT SHIP, excluding

stations:

(1) From which wind data are included in TEMP/TEMP SHIP reports of the
same statilon;

(11) Situated in areas with a dense upper-air network;
SYNOP: selection of stations

Selection criteria:

(1) Sufficiently dense network of stations for broad-scale analysis;
(11) From all TEMP/PTLOT observing stations or a nearby station;

(111) The SYNOP station chosen for exchange should be, in general, listed
in WMO Publication No. 9 TP.4, Volume A and included in the re-
commended basic regional network;
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(iv) On the basis of the requests of Members;

(d) SHIP reports ensuring adequate data coverage
" Tor example:
SHIP reports from locatlions within 50~-100 km of coastline could be’

excluded if land. surface network is adequate;

(e) CLJMNQ/CLIMAT TEMP reports from the networks of stations recommended
by Regional Associations;

(f) Coded AIREP over ocean areas and over land areas where data are sparse;

URGES Members to provide information to WMO promptly, in order that the lists of
stations published in WMO Publication No. 9 TP 4, Volume A can be kept up to date;

REQUESTS the Secretary-General

(1) To ascertain from Members whether the statlons for which they are responsible
are the best possible cholce as regards quality and representativeness of observation,
regularity and promptness of transmission of their reports; and if not, to request that
Members recommend alternative stations for inclusion in the annex to this recommendation;*#*

(2) To include the substance of this recommendation in WMO Publication No. 9 TP.4,
Volume C, Chapter I, Part II.

* NOTE : Letters (a) to (j) do not indicate priorities.

*%* See Annex XXX.

Rec. 35 (CSM-IV) - INTERIM ARRANGEMENTS FOR THE EXCHANGE OF SOUTHERN HEMISPHERE DATA
THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING
(1) WMO Publication No. 9.TP.A4, Voiume C, Chapter I, Part II,
(2) Resolution 1 (IV-RA V),

CONSTIDERING

(1) That there is a requirement for the reception of a sufficient number of obser-
vational reports from the southern hemisphere at the World Meteorological Centres --
Melbourne, Moscow and Washington -- and at other centres,

(2) That Reglon V data are urgently needed by the World Meteorological Centres
at Moscow and Washington, and by other Centres,

RECOMMENDS

(1) That Members concerned be invited to implement the recommended New Delhi -
Singapore - Melbourne RTT clrcult as soon as possible;
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(2) That Members concerned be urged to make adequate arrangements in order that
southern hemisphere data from Region III are avallable at Moscow for transmission to
Melbourne (via New Delhi) and to other Centres;

(3) That Australia be invited to transmit southern hemisphere data from Reglon V
via New Delhi to the World Meteorological Centres at Moscow and Washington and to other

Centres-as required.

Rec. 36 (CSM-IV) - IMPROVEMENT OF THE TOKYO-HONOLULU SEGMENT OF THE NORTHERN HEMISPHERE
EXCHANGE SYSTEM

THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING Recommendation 37 (CSM-IV),

CONSIDERING the need for improving the Tokyo-Honolulu portion of the link between
NHEC's Tokyo and New York,

RECOMMENDS that Members concerned be invited

(1) To convert the existing radio teleprinter circuit Honolulu-Tokyo to a cable
circult;

(2) To increase the modulation rate of the Honolulu-Tokyo link from 50 bauds to
75 bauds.

Rec. 37 (CSM-IV) - AMENDMENTS TO CHAPTER I, VOLUME C, WMO PUBLICATION No. 9.TP.4
THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING

(1) Resolution 35 (EC-XIV),

(2) That certain difficulties have occurred in the application of meteorological
practices prescribed in that resolution,

(3) That certain editorial changes are necessary to bring Chapter I.of Volume C
of WMO Publication No. 9.TP.4 up to date,

RECOMMENDS that the changes listed in the annex to this recommendation* should be
made to Chapter I, Volume C of WMO Publication No. 9. .

* See Annex XXXI.

Rec. 38 (CSM-IV) - TELECOMMUNICATIONS PROCEDURES AND PRACTICES
THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING that some Members have not strictly adhered to the practices mentloned
below,
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CONSIDERING that all departures from telecommunication procedures and practices
prescribed in Chapter I of Volume C, WMO Publication No. 9.TP.4 create difficulties. in
the automatic processing and switching of meteorological messages transmitted on meteo-
rological telecommunication network,

RECOMMENDS that all Members enforce procedures and practices prescribed in
Chapter I, Volume C, WMO Publication No. 9.TP.4 to the maximum possible extent, and par-
ticularly regarding the correct use of the message separation signal - Signal No. 22
(figure case position) of the International Telegraph Alphabet No. 2 -- and also the use
of 4 letter call signs for ships' reports, replacing other identifiers such as ships'
names by 4 letter call signs (cf. ITU Radio Regulations) when these can be appropriately
ascertained or the word "SHIP" if this is notpossible, before relaying or broadcasting
such reports to other Members.

Rec. 39 (CSM-IV) - UNIFORM TELEPRINTER PROCEDURES FOR METECROLOGICAL BULLETINS

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING

(1) WMO Publication No. 9, Volume C, Chapter I, Part III, paragraph 7,

(2) ICAO Regional Supplementary Procedures - MOTNE procedures,

CONSTDERING that some Members experilence difficulties in the preparation of
meteorological bulletins for transmissions on both WMO and ICAQ telecommunication net
works due to differences between the procedures prescribed by these organizations,

RECOMMENDS that ICAO be invited to co-operate with WMO in a study to develop,

as far as possible, telecommunicatlons procedures for meteorological bulletins which
are equally applicable to the telecommunication networks of both organizations.

Rec. 40 (CSM-IV) - USE OF AFTN CIRCUITS FOR TRANSMISSION COF BASIC METECRCLOGICAL INFORMATION

THE COMMISSION FOR SYNOPTIC METEQROLOGY,
NOTING

(1) That in some parts of the world where the meteorological telecommunication
networks were not adequate, extensive use of the AFTN for the exchange of basic meteo-
rological data 1s made in order to satisfy data requirements of Members,

v

(2) The efforts made to improve telecommunication systems promulgated by WMO,

(3) That in some cases the basic meteorological information 1s exchanged on the
AFTN, although exclusive meteorological circults exist for the exchange of this infor-
mation,

RECOMMENDS

(1) That as soon as adequate meteorological channels are established the exchange
of basic meteorological information on the AFTN should be discontinued;
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(2) That each Reglonal Association be requested:

{(a) To keep under constant review the telecommunication arrangements for
regional distribution of basic meteorological data; and

(b) To recommend to its Members to discontinue exchanges of basic meteorolo-
gical data on the AFTN when the data requirements of Members can be
met through exclusive meteorological telecommunication channels;

(3) That in cases of outages of meteorological channels normally used for the
exchange of basic data, other suitable circuits, including AFTN circuilts, should be
used to the maximum possible extent;

(4) That ICAO be informed of this recommendation.

Rec. 41 (CSM-IV) - PROPOSED PLAN FOR THE MAIN TRUNK CIRCUIT OF THE WWW GLOBAL TELECOMMUNICA-
: TION SYSTEM INTERCONNECTING WORLD METEOROLOGICAL CENTRES AND REGTONAL
TELECOMMUNICATION HUBS

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING

(1) Paragraphs 5.1.20 to 5.1.25, of the general summary of the Abridged Report
of EC-XVII,

(2) Paragraphs 5.6.1 - 5.6.9 of the Final Report of the third session of the
CSM Working Group on Telecommunications, Geneva, 6 - 17 September 1965,

CONSIDERING

(1) That for further planning of WWW Global Telecommunication System it is urgent
that Regional Telecommunicatlon Hubs, to be directly connected to the main trunk circuit,
be designated,

(2) That the views of Regional Associlations should be taken into account in
designating the RTHs, ‘

(3) That in planning the future Global Telecommunication System it is necessary
to take into account the existing Northern Hemisphere System, the planned Southern
Hemisphere System and the present regional\networks as well as the offers of Members
who had expressed their willingness to establish Regional Meteorological Centres,

(%) That the system mentioned in (3) should be further developed to meet the
requirements of all Members to the maximum possible extent,

RECOMMENDS

(1) That the mein trunk circuit should consist of a duplex telephone-type channel
interconnecting the World Meteorological Centres at Melbourne, Moscow and Washington;

(2) That a certain number of Reglonal Telecommunication Hubs and Regional
Meteorological Centres should be directly connected to the main trunk;
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(3) That the Regional Associations, in the shortest possible time, should
consider the telecommunication plans in their respective Reglon taking into account the
concept of WWW and work out proposals for the establishment of RTHs which best meet the
requirements of the Members of the Region;

(4) That in planning the Global Telecommnication System consideration be given
to the utilization of the existing systems and telecommunication centres located in the
Regions, including exlisting and designated Exchange Centres of the Northern and Southern
Hemispheres at New Delhi, Offenbach, Tokyo, Brasilia and Nairobl, and also regional and
sub-regional broadcast centres and others 1n order to decide which of these centres can
be designated as Regional Telecommunication Hubs of the Global Telecommunications System.

REQUESTS THE SECRETARY-GENERAL to take urgent action in order to present a co=-
ordinated global telecommunication plan to Fifth Congress.

Rec. 42 (CSM-IV) - STUDY OF RADIO TRANSMISSION CHARACTERISTICS OF AUTOMATIC WEATHER STATIONS
AND THETR CO-ORDINATION WITH THOSE REQUIRED FOR OCEAN DATA STATIONS

THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING

(1) That a technical conference on automatic weather stations will be convened
by WMO in September 1966, during which the transmission characteristics of these stations,
including frequency requirements, wlll be studied, ’

(2) That the allocation of radio frequencies for oceanographic .purposes is now
under consideration by ITU, ’

RECOGNIZING that automatic weatner stations are already 1n operation, both on
land and at sea,

CONSIDERING the desirability of co-ordinated action on ocean data stations (both
meteorological and oceanographic) by WMO and IOC, especially with respect to selection
of radio frequencies and other transmission characteristics,

RECOMMENDS that Members support the general radio frequency requirements for
oceanographic purposes as put forward by IOC,

REQUESTS the Secretary-General

(1) To inform Members of the IOC's position on radlo-frequency requirements for
ocean data stations as supplied by the IOC secretariat; ;

(2) To prepare a resume for study by the forthcoming technical conference on
automatic weather stations on the transmission characteristics of automatic weather
stations now 1n use, and those being developed;

(3) To inform IOC ofthis recommendation and invite it to present to the technical
conference (see NOTING (1) above) further information on oceanographic radio frequency
needs with a view to ensuring closer co-ordination between meteorological and oceanogra-
phic requirements.
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Rec. 43 {CSM-IV) - TECHNICAL CHARACTERISTICS OF TELEGRAPH TRANSMISSIONS
THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING
(1) Recommendation 50 (CSM-ITI) and Resolution 35 (EC-XIV),
(2) CCITT Recommendations S-3 and S-3 bis,
(3) CCIR Recommendation 246 (Geneva 1963),
(4) ICAO Annex 10,
CONSIDERING
(1) That in order to facilitate the efficient and economical exchange of data
by normal telegraph systems it is necessary to standardize certain technical charac-

teristics,

{2) That at present technical characteristics have been standardized on a world-
wlde basls only for radioteleprinter operation,

RECOMMENDS that the specificatlions given in the annex to this recommendation* be
adopted for landline and radioteleprinter facilities used for the international exchange
of meteorological data.

* See Annex XXXITI.

Rec. 44 (CSM-IV) - TECHNICAL CHARACTERISTICS OF RADIO-TELEPRINTER TRANSMISSIONS
THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING
(1) Recommendation 50 (CSM-III) and Resolution 35 (EC-XIV),
(2) CCIR Recommendation 246 (Geneva, 1963),

(3) That considerable use is made of radioteleprinter broadcasts and point-to-
point transmissions in the H.F. spectrum for the transmission of meteorologlcal data,

' CONSIDERING that in order to facilitate the efficlent exchange of meteorological
data by radioteleprinter on a world-wide basis it is necessary to standardize certain
technical characteristics,

RECOMMENDS

(1) That the characteristics defined in the annex to Recommendation 43 (CSM-IV)#*
be equally applicable to radioteleprinter transmissions in the H.F. spectrum;

(2) That frequency shift keying working on two conditions be employed, using a
shift of the lowest order compatible with the service to be provided, and taking note
of the CCIR preferred values of shift of 200 ¢/s, 400 c¢/s and 500 c/s;
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(3) That for circuits using the International Telegraph Alphabet No. 2 with
start-stop apparatus, the higher frequency should correspond to the start signal (posi-
tion A) and the lower frequency should correspond to the stop signal (position Z).

———————

* See Annex XXXTI.

Rec. 45 (CSM=IV) - STANDARDIZATION OF INTERNATIONAL METEOROLOGICAL TRANSMISSION BY FACSIMILE -
EQUIPMENT CHARACTERISTICS

THE COMMISSION FOR SYNOPTIC METECROLOGY,
NOTING WMO Publication No. 9.TP.4, Volume C, Chapter I, Part V, paragraph 3,

CONSIDERING that there 1s a need to define engineering and technical standards
for facsimile equipment used for meteorological purposes,

RECOMMENDS that the standards for facsimile equipment used for international
meteorological transmissions as set forth in WMO Publication No. 9.TP.4, Volume C,
Chapter I, Part V, should be amended as follows:

(1) Paragraph 3.9.7 to read:
"3.9.7 Precision of signals

The tolerance of values indicated in paragraph 3.9.1 and 1in paragraph
3%.9.6 should be:

for time intervals, ¥ 5%

+
for frequencies, - 1%."

IS

(2) the heading of paragraph 3.9.4 to read:
"3.9.4 Phasing (accepted as an interim measure)"

Rec. 46 (CSM-IV) - ADVANCED NOTIFICATIONS OF CHANGES IN VOLUMES A AND C OF WMO PUBLICATION
No. 9.TP.4
THE COMMISSION FOR SYNOFTIC METEOROLOGY,

NOTING paragraph 7.l.4 of the general summary of the work of the fourth session
of RA VI,

CONSIDERING that: there is a need to notify centres equipped with electronic

computers as early as possible of changes in the observing networks and in meteorological
transmissions,

RECOMMENDS

(1) That advance notification of changes in Volumes A and C of WMO Publication

No. 9.TP.4 should be issued at weekly intervals in addition to the normal supplement
service;

(2) That the above advance notification should be included in the hemisphere
exchanges during low traffic perilods;
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INVITES Regional Assoclations to arrange for the regional distribution of these
advance notifications as required;

REQUESTS the Secretary General to implement paragraph (1) of RECOMMENDS as soon
as possible.

Rec. 47 (CSM-IV) ~ IMPLEMENTATION OF CODE AND TELECOMMUNICATIONS DECISIONS ADOPTED BY THE
FOURTH SESSION OF CSM-

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING

(1) Recommendation 14 (CSM-IV),

(2) Recommendation 15 (CSM-IV),

(3) Recommendation 34 (CSM-IV),

CONSIDERING

(1) That the full implementation of the decisions of CSM-IV would result in a
considerable increase of traffic on hemisphere and regional exchange systems and that
some parts of the present meteorological telecommunication system cannot contain such
an Increase,

(2) That the increase of traffic, without an increase of the capacity of the
channels used, would result in further delays in the receipt of meteorological data at

the centres needlng them,

(3) That there 1s an urgent need to implement new code forms, better suited for
automatic processing,

(4) That there is a meteorological requirement to receive, on a global basis,
meteorologlcal information from an increased number of isobaric surfaces,

(5) That reports from a network denser than now used of surface and upper-air
stations are required for the construction of hemlsphere maps,

(6) That the orderly implementation of the recommendation listed in "Noting"
(1), (2) and (3) will depend on the improvement of the hemisphere and regional tele-
communication system,

(7) That improvements in the telecommunication systems are being planned,

RECOMMENDS

(1) That the decisions on codes and telecommunications listed under "Noting"
(1), (2) and (3) above should be implemented in accordance with the following order
of priority and under the conditions set forth below:

(a) Inclusion of southern hemisphere data as soon as possible;

(b) Inclusion of a limited number of additional upper-air reports from
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stations listed in the annex to Recommendation 34 (CSM-IV)* and from
newly-established upper-air stations in sparse data areas, particularly
from central Asia, including Mongolia, the Arabian Peninsula, Central
and South Amerilca, Africa, as well as a sufficient number of coded air-
craft reports (CODAR);

(c) Implementation, as soon as practicable, of additional isobaric surfaces
in Part A of upper-air reports after ensuring one year's advance notifi-
cation to Members;

(d) Full implementation of the annex to Recommendation 34 (CSM-IV)* --list of
stations, for which reports are to be included in the northern hemisphere
exchanges as soon as loading of the telecommunication system permits;

(2) That the implementation of Recommends (1) (a)- (d) should not result in
delays in excess of 6 hours in the reception of surface and upper-alr data required for
the construction of hemilsphere charts;

INVITES Regional Associations and Members responsible for the operations of
Hemisphere Exchange Centres:

-

(1) To inform the Secretary-General, not later than 1 November 1966, of the
results of their studies on possible implementation dates of RECOMMENDS (1) (b), (c)
and (d); .

(2) To keep under continuous review the requirement for -increased volume of
meteorological traffic arising from RECOMMENDSQYa)“- (d) and to inform the Secretary-

General as soon as any portion of this increase can be undertaken;

REQUESTS the president of CSM{ in consultation with the Secretary-General, to
co-ordinate the implementation of the recommendation.

* See Annex XXX.

t

Rec. 48 (CSM-IV) - PARTICIPATION OF THE COMMISSION IN A JOINT CAe/CSM WORKING GROUP ON
NUMERICAL WEATHER PREDICTION

THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING

(1) Resolution 2 {Che-IV),

(2) General Regulations 34 and 35,

(3) Paragraph (h) of the-terms of reference of CSM,

CONSIDERING the importance to CSM of having a current review of and of formulating
requirements in regard to the cperational aspectis.of numerical weather prediction,

RECOMMENDS

(1) That a joint Working Group on Numerical Weather Prediction be established
between CAe and CSM;
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(2) That the terms of reférence of the Joint working group shall include those
given to the CAe Working Group on Numerical Weather Prediction and that the following
items be added to the list:

"(f) To formulate requirements regarding:

(1) The use of codes, telecommunications and telecommunications pro-
cedures for numerical prediction purposes;

(11) The acceptable time delays for reception of the various categories
of information used for numerical prediction purposes;

(111) Forms of presentation of output data suitable for use by forecast-
ers on duty;

"(g) To keep the president of CSM informed of important developments regard-
ing (f) above and to present a final report on (f) above not later than

1 January 1969." .
(3) That the members of the Joint working group be the same as nominated by CAe;

(4) That CAe be designated the constituent body to which the joint working group
shall report;

(5) That the Joint working group shall serve until the fifth session of CSM.

Rec. 49 (CSM-IV) - PRESSURE REDUCTION METHODS
THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING
(1) Paragraph 18 of the general summary of the Abridged Final Report of CAe-IV,
(2) Comments from Members on WMO Technical Note No. 61,
CONSIDERING
(1) That not all methods of reducing pressure to sea-level now in use allow for

the recomputation of station pressure from the information contained in the SYNOP report
or avallable in WMO publications,

(2) That the different methods in use for reducing pressure through a layer equal '
to or less than 500 m do not present any significant difficulties for numerical weather
prediction,

(3) That the requirements of numerical weather prediction will be largely met if
stations reducing pressure through layers greater than 500 m could utilize pressure re-
duction methods which do not include other parameters than those currently reported in
the SYNOP code,"

(4) That meeting the new requirement directly by adding a new group to all of
the synoptic reports may be impracticable from a data exchange viewpoint,
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RECOMMENDS

(1) That as soon as a coding procedure be developed and implemented the value
of the pressure at station level be added to SYNOP reports from stations except under
the following two conditions:

(a) Stations within 500 m of the level to which the pressure is reduced --
regardless of methods of reduction;

(b) Stations that use reduction methods which permit the computation of sta-
tion pressure from the actual SYNOP report and information in WMO publi-
cations~ - regardless of thelr elevation;

\ (2) That Members concerned should endeavour to develop and introduce pressure
reduction methods which do not require other parameters than those reported in the actual
SYNOP report and other information available In WMO publications from all statlons that
reduce the pressure through a layer of more than 500 m; '

(3) That Members make further studiles of pressure reduction methods which would
facilitate introduction of a world-wide standard method that would meet requirements of
synoptic meteorology including numerical weather prediction;

REQUESTS the Secretary-General to obtain from Members complete mathematical de-
scriptions of pressure reduction methods now being applied and to advise Members of this
information in a suitable publication.

Rec. 50 (CSM-IV) - DEFINITION AND REPORTING OF VISIBILITY
THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING Resolution 16 (EC-XVI) and in particular the action suggested with respect
to Recommendations 5/8 and 5/9 of the MET/OPS/CAeM-III session,

CONSIDERING the views expressed by the presidents of CAeM, CIMO and CSM in this
connexion,

RECOMMENDS

(1) The adoption of the following explanation, in broad practical terms of the
concept of "visibility":

Visibility 1is a measure of the transparency of the atmosphere in the meteo-
rological conditions prevailing at the place and time of observatlon. 1In
practice, 1t is expressed as the greatest distance at which, in the Judgement
of the observer, a prominent object on the Earth's surface could be seen and
recognized.

NOTE : Visibility indicates how far the observer, standing outdoors on
the Earth's surface and looking in a particular horizontal direction, could
see clearly in the following conditions: day-time lighting and extensive un-
obstructed surroundings in all directions.

By night, and at stations in obstructed surroundings, the observer assesses,
in the light of his training and experience, how far he would be able to see
clearly if the conditlons specifled above existed.
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-

He may make use of instrumental and other alds to assist him in his jJudgement.

(2) That the Secretary-General should invite ICAO to consider for purposes of
clarity:

(a) The discontinuation of the use of the term "ground visibility";

(b) The use of the unqualified word "visibility" where, and only where,
the observation refers to ground level;

(c) The use of terms such as "visibility at control tower level", "visibili-
ty at a height of ... metres", etc., where the observation does not
refer to ground level;

REQUESTS the Secretary-General to bring this recommendation to the attention of
the presidents of CIMO and CAeM and to ICAQ for consideration. *

Rec. 51 (CSM-IV) - THE USE OF THE TERM 'GREENWICH MEAN TIME (GMT)"AS A SYNONYM FOR UNIVERSAL
TIME (UT) OR GREENWICH CIVIL TIME (GCT)
THE COMMISSION FOR SYNOPTIC METEOROLOGY,
NOTING

(1) The decision of Fourth Congress in paragraph 5.4.7 of the general summary of
its Abridged Report,

(2) The information received from Members in response to an inquiry on the use
of the term GMT, UT and GCT,

(3) That no Member supported the use of the term GCT,

(4) That a majority of Members expressed the opinion that the term GMT can be
used as a synonym for the term uT,

(5) That the term GMT is used by ICAO and by ITU and that ICAQ has confirmed
that the term GMT 1s adequate and satisfactory for use in international civil aviation
and that no change in ICAQ usage 1s desirable,

CONSIDERING

(1) That a change to the term UT would involve a change of the WMO Technical
Regulations and consequently in PANS-MET,

{(2) That an inclusion of an explanation of the use of the term GMT in the WMO
Technical Regulations will avold possible confusion,

RECOMMENDS

(1) That the term Greenwich Mean Time (GMT) be retained in the WMO Technical
Regulations and

(2) That an explanation that the term GMI' is used in the WMO Technical Regulations
synonymously with the term UT be included in an appropriate place in these Regulations.
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Rec. 52 (CSM-IV) - INCLUSION OF THE TERM "CONVERGEXCE LINE" IN VOLUME I OF THE TECHNICAL
REGULATIONS

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING

(1) Recommendation 8/5 (MET/OPS/CAeM-III),

(2) Resolution 16 (EC-XVI),

CONSIDERING that there 1s a general need for the use of an analytical symbol for
convergence line 1n synoptic meteorology;

RECOMMENDS that the nomenclature and symbol given in Technical Regulatlon /I2.3/
2.4.2 be also included in Technical Regulations, Volume I, Appendix E.

Ree. 53 (CSM~IV) - REVISION OF RESOLUTIONS OF THE EXECUTIVE COMMITTEE BASED ON THE PREVIOUS
RECOMMENDATIONS OF THE COMMISSION FOR SYNOPTIC METECROLOGY

THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING with satisfactlon 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 that the following Executive Committee resolutions be no longer con-
sidered necessary: Resolutions 14 (EC-XITZI), 33, 34, 37 and 38 (EC-XIV) and 20 (EC-XVI).
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ANNEX |

Annex to paragraph 5.2.2 of the General Sumary

LIST OF PHENOMENA TO BE STUDIED FOR THE REPORTING OF BOTH PRESENT
AND PAST WEATHER FOR THE INTERNATIONAL EXCHANGE OF
METEOROLOGICAL DATA TYPE IIT

FPhenomenon Supplementary information

Drizzle

Rain

Snow

Shower(s ) No distinction between rain showers and snow

showers was found necessa
Thunderstorm Ty

Blowing dust or blowing sand
Sandstorm or duststorm
Blowing snow

Severe squalls Severe squall(s) should be reported when the follow-
ing conditions are observed: A 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 a distance
should be reported only when there 1is a certainty
that squalls are of an exceptional character
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ANNEX 11

Annex to paragraph 5.2.3.2 of the General Summary

LIST OF PHENOMENA TO BE STUDIED FOR THE REPORTING OF BOTH PRESENT
AND PAST WEATHER FOR INTERNATIONAL EXCHANGE OF
METEORCLOGICAL DATA TYPE II

Phenomenon

Widespread dust in suspension in -
the alr not raised by wind at or
near the station.

Well-developed dust whirl(s) or
sand whirl(s) at or near the
station

Blowing dust or blowing sand at
or near the station

Slight or moderate duststorm or
sandstorm

Severe duststorm or sandstorm

Duststorm or sandstorm within
sight but not at the station

Lightning visible, no thunder
heard

Precipitation within sight,
reaching or not reaching the
surface, slight or moderate

Precipitation within sight, reach-
ing or not reaching the surface,
heavy

Thunderstorm but no precipitation
at the statlon

Severe squall(s)

Supplementary information

Two intensity ranges were found‘satisfactory

This description refers to the case of no preci-
pitation occurring at al)l and to the case when
there 1s no preclpitation falling at the station

Severe squall(s) should be reported when the
following conditions are observed: A sudden in-
crease 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 dis-
tance should be reported only when there is a
certainty that squalls are of an exceptional
character
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Phenomenon ’ Supplementary information

—— — o o 1 - > T o

Waterspout not associated with
cloud at or near the station

Funnel cloud(s) at or within
sight of the station

Heavy drifting snow \
Slight or moderate blowing snow The intensity ranges were considered as satisfac-
Heavy blowing snow y tory

Fog or ice fog at a distance or
in patches

the stati )
Fog or lce fog at € s on All fogs or 1ce fogs are to be reported whether
Fog or 1lce fog depositing rime shallow or deep

Fog with drizzle or rain

Fog with snow

Drizzle, not freezing NOTE: When precipitation exceeds 1 mm per hour,
(1) Intensity ranges one and there is a strong presumption that the precipita-
two (trace to 0.5 mm per tion 1is rain
hour) '

(i1) Intensity range three
(more than 0.5 mm per hr)

Drizzle, freezing A limited number of intensity ranges for reporting
(1) Intensity ranges one and precipitation was found satisfactory for Type II
two (trace to 0.5 mm per data. These intensity ranges were established by
hour of equivalent drizzle) grouping the ranges specified in Annex II of the

(11) Intensity range three (more Final Report of CSM-III

than 0.5 mm per hour of equi-
valent drizzle)

Rain, not freezing
(1) Intensity range one (trace
to 1 mm per hour)

(11) Intensity range two (more
than 1 mm per hour to 5 mm
per hour)

(111)Intensity range three (more
than 5 mm per hour to 25 mm
per hour)

(1v) Intensity ranges four and
five (more than 25 mm per
hour)

Rain, freezing
(1) 1Intensity range one (trace
to 1 mm per hour of equi-
valent rain)

(41) Intensity ranges two, three
four and five (more than 1 mm
per hour of equivalent rain)
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Phenomenon

Fall of snow flakes
(1) Intensity range one (trace to
0.5 mm per hour of equivalent
rain)

(11) Intensity range two (more than
0.5 mm per hour to 5 mm per
hour of equivalent rain)

(1ii)Intensity ranges three and
four (more than 5 mm per hour
of equivalent rain)

Rain or drizzle and snow mixed
(1) Intensity range ... (trace to
1 mm per hour of equivalent
rain)

(11) Intensity range ... (more than
1 mm per hour to 5 mm per hour
of equivalent rain)

(i11)Intensity range ... {more than
5 mm per hour of equivalent rain)

" Ice prisms or isolated starlike snow
erystals (with or without fog)

Snow grains (with or without fog)
Ice pellets, type (a)

Rain showers

Intensity range one (trace to 1 mm per
hour)

Intensity range two (more than 1 mm per
hour to 5 mm per hour)

Intensity range three (more than 5 mm per
hour to 25 mm per hour)

Intensity ranges four and five (more than
25 mm per hour) :

Showers of rain and snow mixed

Intensity range ... (trace to 1 mm per
hour of equivalent rain)

Intensity range ... (more than 1 mm per
hour to 5 mm per hour of equivalent rain)
Intensity range ... (more than 5 mm per
hour of equivalent rain)

Snow showers

Intensity range one (trace to 0.5 mm per
hour of equivalent rain)

Intensity range two (more than 0.5 mm per
hour to 5 mm per hour of equivalent rain)
Intensity ranges three and four (more
than 5 mm per hour of equivalent rain)

Supplementary information

*No numbers for intensity ranges have yet been
specified

No numbers for intensity ranges have yet been
specified
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Shower(s) of snow pellets or of 1ice
pellets, type (b), with or without
rain or railn and snow mixed
Intensity range ... (trace to 5 mm
per hour of equivalent rain)
Intensity range ... (more than 5 mm
per hour of equivalent rain)

Showers of hail,* with or without
rain or rain and snow mixed, not
associated with thunder

Intensity range ... (trace to 5 mm
per hour of equivalent rain)
Intensity range ... (more than 5 mm
per hour of equivalent rain)

Thunderstorm
(1) Intensity of electrical
phenomena

-not very violent
-very violent

(11) Intensity of precipitation
-four categories as for
rain showers (see above)

(i1i)Indication whether with hall#*

or without hall*, but with rain

or snow, and when with hall¥,
then indication whether

-Hail* of mean diameter to less

than or equal to 1 cm
~-Hail* of mean diameter above
1l ecm

Thunderstorm combined with duststorm
or sandstorm with or without preci-
pitation
(1) Intensity categories for
electrical phenomena:
One: other than very violent
Two: very violent

(11) Intensity categories for sand-

storm or duststorm:
One: slight or moderate
two: severe

* Hail, ice pellets type (b), snow pellets

ANNEX IT : 9

No numbers for intensity ranges have yet been
specified

No numbers for intensity ranges have yet been
specified.

Indication of the size of hail, as specified
under Thunderstorm paragraph (1ii) below, is also
required

It was felt that three different characteristics
of thunderstorms should be described, i.e. inten-
sity of electrical phenomena, intensity of preci-
pltation other than haill and intensity of hail,
when hail 1s observed. By intensity of electrical
phenomena, the Commission had in mind a comblna-
tion of severity and frequency of electrical
discharges

It was agreed to use only 2 ranges for describing
intensity of electrlcal phenomena, in the absence
of adequate methods of Judging the intensity, to
use the same number of categories for precipita-
tion as for rain showers and 2 ranges (depending
on size) for the hail
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Phenomenon

Severe squall(s) during a thunderstorm

Thunderstorm with fog

Shower(s) within sight but not at the
station
Intensity categories:

One: slight or moderate
Two: heavy

Blowing spray

NOTE :
when observed.

ANNEX IT

Supplementary information

- =

Provision 1s to be made for reporting both the
severe squall and the thunderstorm. (For the
definition of severe squalls, see "Severe squalls"
above)

If a thunderstorm occurs with fog, provision should
be made for reporting both phenomena ’

See CMM-IV, Abridged Final Report,
Annex III, Part B

Provision should be made for reporting intermittent character of precipitation
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ANNEX 111
Annex to paragraph 5.2.4 of the General Summary

LIST OF PHENOMENA WHICH, TOGETHER WITH THOSE PROPOSED FOR TYPE II DATA,
ARE TO EE STUDIED FOR THE PURPGSE OF REPORTING BOTH PRESENT AND PAST WEATHER
FOR THE INTERNATIONAL EXCHANGE OF METEOROLOGICAL DATA TYFE I

Parameter Remarks

Visibility reduced by smoke

Mist

Drifting snow, light or moderate

Showers For past weather only

Thunderstorm and fog, no precipitation

Very slight precipitation For Type I it 1s required to distinguish between
very slight precipitation (few drops of rain
or few snow flakes) and rain or snow of intensity
range one, as specified in Annex II to the Abridged
Final Report of CSM-III

Sandstorm associated with precipitation

Drifting sand

Radar observations
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ANNEX IV

Annex to paragraph 5.3.1 of the General Summary

_ FROVISIONAL LIST. OF REQUTREMENTS FOR THE REPORTING OF TYPE II AND TYPFE III
SURFACE DATA OTHER THAN PRESENT AND PAST WEATHER

Parameter

Type II data

Resolution required for

Type IIT data

Supplementary information

Surfacé wind

Wind direction
Wind speed
Structure of
wind

Speed of maxi-
mum wind observed
during period
covered by W

Windshift during
period covered
by W

Time at which
the change
occurred

The mean wind
direction be- ¢
fore and after
the change

The mean wind
speed before
and after

the change

Horizontal

10° ’

1 m/s
Unusually
gusty

1m/s

1 hour

10°

Resolution
as in code
4300

.

10°

1m/s

Resolution
as in code
4300

Criteria for'"unusually gusty" are
required to be developed.

This parameter should be reported if
wind speed equals or exceeds 16 m/s
over & l0-minute period

Required from oceanic areas including
island stations only. Reporting
criteria:

sudden 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 when a change in wind speed of
‘8 m/s or more occurs in a period less

than 30 minutes
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Resolution required for
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Type II data| Type IIT data Supplementary information
3. Pressure
Pressure reduced 1/2 mb* 1mb
to mean sea-level i
Geopotential of 1 gpm
the isobarilc sur-
face 850 or 700 mb
for stations which
cannot report MSL
with reasonable
accuracy
Station pressure 1 mb Required for numerical weather pre-
level diction purposes if it is not possible
to recover this value from the report
Indication of hun~| Required for Required for
dreds figure O or computers computers
9 .
Pressure tendency | Code table Indication Requilred for automatic weather stations
(3 hours) 0200 with whether pos-
characteristics the indica- itive or
tion whether negative
positive or only
negative
Pressure tendency | 0.1 mb if 0.1 mb 1if
(3 hours) amount pp&€5 mb pp<€ 5 mb
1l mb if 1lmb if
pp25 mb pp> 5 mb
24 hours pressure Thils 1is required for tropical areas
tendency only but not from moving statilons
Pressure tendency | Indication -
characteristics whether pos-—
) itive or
negative
only
Pressure tendency 0.1 mb 1if
amount pp & 5 mb
1 mb if
pp > 5 mb
4. Temperature :
Air temperature 1°C 1°C It is noted that on occasions of high

humidity the reporting resolution would
depend on the ways in which humidity
1s reported

* Resolution of 0.1 mb is required for tropical areas
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Resolutlon required for

ANNEX IV

Parameter
Type IT data] Type ITI dat Supplementary information
4. Iemperature (cont'd)
Difference between } 0.1°C 0.1°C
alr-temperature
and sea-surface
temperature
Sea surface tem- 0.1°C 0.1°C Required by CMM-IV
perature
Maximum day-time 1°cC 1°C The instruction relating to the time
and minimum night- ‘of reporting of these data should be
time temperature developed
Changes in tem- 1°cC - Only those changes of temperature which
perature are equal to or more than 5°C in a
30=-min past weather period are to be
reported. These data are mainly re-
quired from oceans or other areas with
widely separated stations
5. Humldity .
Dew-point tem- 1°¢C 1o¢C In the conditions when the difference
perature between air temperature and dew-point
temperature is small, provision should
be made for fine resolution of this
difference for Type II data
6. Cloud
CL clouds of the
general Sc, St,
Cu and Cb
(1) Genus of As in Code As in Code A broad study of the problem of report-
cloud 0513 0513 ing of cloud 1is required
(11) Amount of 1 okta* 1 okta*
cloud
(111) Heignht of As in Code As in Code
base of 1600 1600
lowest
cloud
CM clouds of the
general Ac, As,Nb
(1) Genus of As in Code As in Code
cloud 0515 (05315

————————

% or, 1f tenths of sky were being used, 1/10
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qﬁired for

Sﬁpplementary information
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Type IT data |Type III data
6. Cloud (cont'd)
(11) Amount of 1 okta* 1 okta*
cloud if no
CL cloud
present
(i11) Height of One figure One figure
cloud base code to code to
if no CL 2500 m 2500 m
cloud and
height of
C,, cloud 1is
M
below 2500 m
C., clouds of the
geéneral Ci, Cec, Cs
(1) Genus of As in Code As in Code
cloud 0509 B09
Total amount of 1 okta¥ 1 okta*
cloud
Indication that Required Required

all or part of
clouds are per-
sistent condensa-~
tion trails

Azimuth and elev-
ation of certain
cloud phenomena

Ground phenomena

Snow and ice cover

Sea phenomena

Sea and sweil
waves
Direction
Period

*

Required for
tropical
areas

To the near-
est quarter
of the ground

10°
Intervals of
one second
of a scale
ranging from
0 to above

To the near-
est quarter
of the ground

10°

Intervals of
one second of
a scale rang-
ing from 0 to
above 20

20 seconds

seconds

or, 1f tenths of sky were being used, 1/10

Reporting frequency required: once
per day
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Parameter

ANNEX. IV

Resolution required for

Type II data

Type III data

Supplementary information

8.

Sea phenomena(cont'd)

Sea ice

Ice accretion on
ships

Amount of
precipita-
tion

Intervals of
1/2 metre of
a scale rang-
ing from 0O
to above 20
metres

Required

Réquired

As in Code
3577

Intervals of
1/2 metre of
a scale rang-
ing from 0 to
above 20
metres

Required

Réquired

As in Code
577

Six=hour reporting frequency 1s
required
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ANNEX Y
Annex to paragraph 5.3.3 of the General Summary

PROVISIONAL LIST OF REQUIREMENTS TO BE ADDED TO THOSE FOR TYPE IT DATA (SEE ANNEX IV)
FOR THE REPORTING OF TYPE I SURFACE DATA OTHER THAN PRESENT AND -PAST WEATHER

Parancter Resolution Remark
Air temperature 0.1°C
Dew-point temperature 0.1°C
Ground grass minimum temperature
or
Soll surface minimum temperature 0.1°C CAgM requirement
or

Concrete surface minimum tempera-—

ture )
Relative humidity 1% CAgM requirement
Pressure 0.1 mb
Visibility As in Code
4377
Cloud Greater preci- Finer resolution may be
sion and more required when visibility is
detalled data below 200 metres
should be re-
ported
Azimuth and elevation of
certain cloud phenomena
Ground phenomena More details such

as whether the
ground 1s wet or
dry, depth of snow,
ete.

Amount of precipitation Same accuracy as
for Type II but
with the reporting
frequency 3 hours
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ANNEX VI

Annex to paragraph 5.4.1.1.3 of the General Summary

BROAD OUTLINE OF A POSSIBLE NEW REPORTING METHOD FOR
UPPER~-ATR PRESSURE, TEMPERATURE, HUMIDITY AND WIND DATA

1. Under this method, the contents of upper-air pressure, temperature, humidity and
wind reports would be as follows:

(a) Data for significant levels with respect to temperature, humidity and wind;

(b) Data for a selection of specified levels (pdssibly standard levels) which
should be decided upon by rmultilateral or regional agreements;

(¢) Sufficlent additional data to provide for error detectlon and correction
procedures. i

2. The aim would be that data (a) and (c) be recognized as Type IIT data.* It should,
however, be noted that the change from the present reporting concept to this new one might

be sufficiently disrupting to make it necessary to transmit internationally data under (a),
(b) and (c) for a period of time. After that, only data under (a) and (c) would be exchanged
internationally.

* See definition in Annex XIV, Part C.
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ANNEX VYH
Annex to paragraph 5.4.1.5 of the General Summary

CRITERTA FOR THE.DETERMINATION OF SIGNIFICANT LEVELS FOR THE WIND

1. Criteria should be based on the following principle:

The significant levels with respect to wind shall be determined in such a way
as to ensure that a wind hodograph could be reproduced with sufficient accuracy.

2. For practical use the above-mentioned principle can be translated into the
following:

The significant levels with respect to wind shall be determined in such a way
as to ensure that:

(a) The direction and speed curves (in function of the log of pressure or alti-
titude) can be reproduced with their prominent characteristics ;

(b) These curves can be reproduced with an accuracy of at least 10° for direc-
tion and 5 m/sec for speed;

(¢c) The number of significant levels be kept strictly to a necessary minimum.

3. To satlsfy these requirements, the following method of successive approximations
is recommended, but other methods of attaining equivalent results may suit some national
practices better and may be used:

(a) The surface level and the highest level attalned by the sounding constitute
the first and the last significant levels;

(b) The deviation from the linearly interpolated values between these two levels
1s then considered.

If no direction deviates Aby more than 10° and no speed by more than 5 m/ s,
no other significant level need be reported.

Whenever one parameter deviates by more than the limit specified in para-
graph 2.(b), the level of greatest deviation becomes a supplementary signi-
ficant level for both parameters. Whenever possible, the level of greatest
deviation shall always be taken amongst the extremes of the curves.

NOTE: An extreme 1s to be understood as a point where the vertical gradilent
of the parameter changes 1ts sign.

(¢) The additional significant levels so introduced divide the sounding into
several layers. In each separate layer, the deviatigns from the linearly
interpolated values between the base and the top are then considered.

The process used in paragraph (b) above is repeated and yields other signi-
ficant levels:

(d) These additional levels in turn modify the layer distribution, and the method
is applied again until any level is approximated to the above-mentioned
specified values.
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4, For the purpose of computational work, one should note that the coded values of
a wind sounding present two different resolutions:

(a) Winds at significant levels are reported to the resolution of 5° in direction
and 1 m/sec-1 in speed;

(b) Any interpolated wind at a level between two significant levels is implicitly
reported to the resolution of + 10° 1in direction and + 5 m/s in speed.
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ANNEX VI

Annex to paragraph 5.4.1.6 of the General Summary

CRITERTA FOR DETERMINING THE MAXIMUM WIND LEVEL(S)

1. A maximum wind level 1s a level at which the wind speed 1s greater than that
observed immediately above and below that level.
2. For coding purposes, a maximum wind level:

(a) Is to be determined by consideration of the list of significant levels for
wind speed, as obtained by means of the relevant recommended or equivalent
national method, and not by consideration of the original wind speed curve;

(b) Shall be situated above the 500 mb isobaric surface -and shall correspond to
a speed of more than 30 m/s.
- 3. Whenever more than one maximum wind level exists, the levels shall be selected
as follows: .
(a) The level of greatest maximum shall first be transmitted;

(b) The other levels shall be classified in descending order of speed, and be
transmitted only if their speed exceeds those of the two adjacent minimals
by at least 10 m/s;

(c) Furthermore, the highest level attained by the sounding shall be transmitted,
provided:

(1) It satisfles the criteria set forth in para. 2(b) above;
(11) It constitutes the greatest speed of the whole sounding.
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ANNEX 11X

Amnex to paragraph 5.4.1.7 of the General Summary

MINIMUM REQUIREMENTS FOR THE EXCHANGE OF BASIC UPPER-AIR DATA

Part A
Pressure, temperature, humidity and wind reports

Required contents of the report

(a) Data for:

Surface level
Isobaric surfaces 1000, 900, 800, 700, 600, 500, 400, 300, 200, 150, 100,
70, 50, 30, 20 and 10 mb

Tropopause level(s)

Maximum wind level(s)

(b) Data for:
Significant levels with respect to temperature and humidity
Significant levels with respect to wind
Isobaric surfaces 850 and 250 mb

Cloud observations at the time of observation

NOTES: For the present:

Data (a) are required for Type III
Data (a) and (b) are required for Type II

Required meteorological parameters and their resolution

(1) Surface level

Isobaric surfaces 1000, 900, 800, 700, 600, 500, 400, 300, 200, 150, 100,
70, 50, 30, 20, 10 mb, and 850 and 250 mb

Parameter Resolution
Surface pressure 1l mb

1 geopotential metre up to but not includ-
Geopotentlial ' ing 500 mb

1 geopotential decameter at 500 mb and

above

Air temperature 1°C



(11)

(111)

Parameter

Dew-point depression

Wind direction
Wind speed

Tropopause level

Parameter

Pressure
Temperature

Dew-point depression

Wind direction
Wind speed

Maximum wind level

Parameter

Pressure

Wind direction
Wind speed
Indication ﬁhether

ANNEX IX

maximum wind occurs at the

end of the sounding

Resolution

0.1°C if DD 5°C
1°C if DD A5°C

50
1 m/s

Resolution

1 mb
l°c

0.1°Cc 1f DD { 5°C
i°C if DD A5K°C

50
1m/s

Resolution

1 mb
50
1m/s -
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NOTE : For criteria for determining the maximum wind level, see Annex VIII.

(1v)

Significant 1eveis with réspect to temperature, humidity and wind

Parameter

Pressure
Air temperature

Dew-point depression

Wind qirection
Wind speed

Resolution

1 mb
0.5°C

0.1°C if DD ¢ 5°C
1°C  if DD >5°C

50
1 m/s

NOTES:(1) Both air temperature and the value of humidity parameter are required

for each of the significant levels relating to either of these two parameters.

For such significant levels, wind data are not required.

(2) There is no requirement for reporting air temperature and humidity
for significant levels relating to wind data.

ing to temperature &nd/or humidity adequately reflect the requirements in this

(3) The criteria now in use for determining the significant levels relat-

field.

{4) cCriteria for determining significant levels with respect to wind are
given in Annex VII.
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(v) Cloud observations at the time of observation

Parameter Specification

Genera CL’ CM’ CH as 1in Codes 0513, 0515, 0509 respectively
Height of the base of the as 1in Code 1600

lowest cloud seen

Amount of the CL cloud(s) as in Code 2700

present, and if no CL

cloud is present, amount

of CM cloud(s)

Part B
Upper-wind reports

Required contents of the report

(a).

(b)

Data for the following isobaric surfaces:
900, 800, 700, 600, 500, 400, 300, 200, 150, 100, 70, 50, 30, 20 and 10 mb

Data for significant levels and reglonally fixed levels
Data for 850 and 250 mb isobaric surfaces

NOTES: (1) For the present:

Data (a) are required for Type III data
Data (a) and (b) are required for Type II

(2) When pressure measurements are not available, data at altitudes con-

stituting the best approximations to the isobaric surfaces determined regionally
should be reported.

(3) Fixed levels referred to in paragraph (b) and the inclusion of 850 and

250 mb 1isobaric surfaces should be decided regionally.

(4) The reporting of either significant levels or both significant and

fixed levels as well as the inclusion of 850 and 250 mb isobaric surfaces should

- be decided regionally.

Required meteorological parameters and their resolution

(1)

Isobaric surfaces

Y et € et e e e st i e

900, 800, 700, 600, 500, 400, 300, 200, 150, 100, 70, 50, %0, 20 and 10 mb
and 850 and 250 mb.

Parameter . Resolution
Wind direction 5¢°

Wind speed 1m/s
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(i1) Maximum wind level

Parameter Resolution

Pressure or 1 mb

Geopotential height : . 1 geopotential decameter
Wind direction 5°

Wind speed 1m/s

Indication whether
maximum wind occurs
at the end of the
sounding
NOTE : Geopotentlal heights are required only when pressure measurements are

not available.

Parameter Resolution

Wind direction 59 .

Wind speed 1 m/s

Pressure or 1l mb

Geopotential height 1 geopotential decameter

NOTES : (1) See note under paragraph (ii) above
(2) See Part A of this annex, paragraph 2 (iv), Note (4).
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ANKEX X

Annex to paragraph 5.4.3 of the General Summary

REQUIREMENTS FOR ATRCRAFT OBSERVATTIONAL DATA#*

fff?TEEff Resolution for
Type 1T data Type IIT data
1. Message identifier Message 1dentifier Message 1dentifier
letters MiMi letters MiMi
2. Time of observation Quarter of an hour Quarter of an hour
3. Latitude and longitude 0.1° 0.1°
of aircraft position
4. Altitude of aircraft 1mb lmb
5. Wind data
Speed ' 1 m/s 1m/s
Direction 5° 5°
Type of wind (spot wind ' Required Required
or mean wind)
Position to which wind data 0.1° 0.1°
refer**

NOTE S: gl) There is a strong preference for spot winds.
2) There is a requirement for keeping the distance over which mean wind is
computed to less than 2.5° of latitude.

6. Temperature 1°c 1°C
7. D-value 1 geopotential 1 geopotential

decameter decameter
8. Turbulence

Indication whether turbulence
observed 1is:

High level required required

Low level required not required
Height at which high-level 1 geopotential 1 geopotential
turbulence is observed decameter decameter
Intensity of high-level Moderate or Moderate or
turbulence severe severe

# NOTE : The requirements for the reporting of meteorological reconnaissance flight ob-
servations are not included herewith.

*% Position of the mid-point of the sector over which the mean wind was calculated; or in
the case of spot wind, position of the observation if it differs from that reported under
paragraph 3 above.



10.

11.

Parameter

Helght at which low-level
turbulence 1s observed

Intensity of low-level
turbulence

Aircraft icing
Intensity of icing
Weather

Cloud
Genera

Amount

Helght of base

ANNEX X

Resolution for

Type II data

1 geopotential
decameter

Moderate or severe

Moderate or severe

Reports of all weather
phenomena received
from aircraft, such

as: raln, snow,
freezing rain, water-
spout, tornado, thun-
derstornm, etec.

As 1n Code 0500

In the following
terms: scattered
cloud (clear in-
terval predominant),
broken cloud (cloud
masses predominant)
continuous cloud

Code 1577

Type III data

not

not

not

not

not

not

not

required

requlred

required

required

required

required

required

117
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ANNEX XI

Annex to paragraph 5.5 of the General Summary

REQUIREMENTS FOR NON-METECROLOGICAL PARAMETERS CONTAINED IN MESSAGES

Message ldentification

(1) To distingulsh between the various upper-air reports, the message identifier
letters should be included in each message. These letters would also iden-
tify the beginning of the message.

(i1) The indicator letter MIMi should always be used as a two-letter group followed

by one space for easy recognition.

Localization of observatlions in space

(1) Land meteorological stations and lightships using land code forms shall be

identified and their position determined by means of the WMO index number
system. The position group should always consist of the block number and
station index number.

(11) The position of ship stations shall be reported by means of geographical
co-ordinates (resolution of 0.1° in latitude, 0.1° in longitude).

Positlion checks

(i) Upper-air messages

Checks on positions of sea statlons are required.

(11) Surface messages

Checks on positions of sea statlons by means of a position verifying group
are not required for surface data since the mandatory inclusion of call-
signs of ships in the message would, in a great number of cases, provide a
certain possibility of checking the position by referring to the location of
previous observations.

Ship's movement data

The inclusion, in surface reports from sea stations, of data enabling the reci-
plent to calculate the position of the station three hours before the time of
observation is required. These data would permit the estimation of the influence
of the pressure field on the reported pressure tendency. The ship's course (true)
made good during the three previous hours expressed in tens of degrees and the
distance covered during this perilod in steps of tenths of a degree of latitude
(six nautical miles) would constitute an acceptable resolution.

Inclusion of 4-letter call signs of ships in meteorological reports from ships

International four-letter call signs of ships are requifed for checks on the
continulty with respect to the position of the ship at successive observations
and with respect to weather conditions reported.
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Localization of observations in time

It is required to indigate the time of observation either in the individual
report or at the abbreviated heading of the bulletin.

119
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ANNEX Xii

Annex to paragraph 7.3.2 of the General Summary
STATEMENIS COF DELEGATIONS ON IMPROVEMENTS OF THE

FXCHANGE OF NORTHERN HEMISPHERE DATA

(1) Statement regarding a plan to upgrade the present direct cable connexion (75 baud)

(Submitted by the Delegatlonis of the Federal Republic of Germany and tﬁe United
States of America)

"The United States of America and the Federal Republic of Germany, in carrying
out their responsibilities as hemispheric exchange centres, intend, early in 1967, to up-
grade the existing cable circuit New York-Offenbach {(now operating with a modulation rate
of 75 bauds) to a full duplex telephone-type link (3 Kc/s) between Washington and Offenbach:

(1) To accommodate the transmission of meteorocloglcal 1n.formation in digital and
non-digital form,

(2) To provide capability for:

2.1 high~-speed transmission {2400 baud) for the exchange of data of the
northern and southern hemisphere as well as reglonal data in alpha-~
numeric form, and

2.2 the. transmission of meteorological information in graphic form.

The upgrading of the circuit between the centres Washington and Offenbach to a telephone-
type link will be a significant improvement of the existing WMO hemisphere telecommunica-
tions system and constitutes a contribution to the World Weather Watch.

Provision can be made for extension of the channel

(a) to Paris to meet inter-regional exchange requirements and

(b) to other European centres, as required.”

(11) Statement of the Delegation of France

"In comnection with the proposed transformation of the existing 75 baud high-speed
duplex telephone link between New York and Offenbach, the French delegate recalled the present
role of the Paris Centre in exchanges between Region IV and Region VI, using an extension of
the 75 baud link between Offenbach and Paris. He noted with interest the possible similar
extension of the high-speed telephone circuit and said that such an extension would be con-
sidered, in order to enable. the Parls Centre to continue to perform its present role in
exchanges between Reglon IV and Region VI."
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(111) Statement regarding plannigg improvements of the telecommunication circuit
Moscow-Calro - -

(Submitted by the Delegations of the U.A.R and U.S..S.R)

"The Union of Soviet Socialist Republics and the United Arab Republic, alming
for extension and improving of the exlsting telecommunication circuit Moscow=Cairo in
1967-1968, have planned to establish at Moscow high-powered short-wave radio-transmitters
and appropriate transmitting antenna, to be capable of independent side band (ISB) operation
and of point-to-point exchange of meteorological information between the two centres in both
coded and pictorial forms.

The implementation of these arrangements will permit to operate two ()Kc/s) duplex
radio channels; one of which will be designated for exchanging an increased amount of coded
data with a higher transmission speed than that used at present. The other channel will be
used for facsimile transmissions.

This plan will promote to a considerable extent the improvement of the Global
Telecommunication System to meet the World Weather Watch requirements. It enables Africa
to be connected to the WMC situated at Moscow and enables Cairo to meet the future develop-
ments of the responsibilities imposed upon her in the framework of the plan of Meteorological
Telecommunications in Africa, lald down by the Technical Conference of Meteorologlcal Tele-
communications of RA I (Tunis, November 1965).

Furthermore, 1t should be noted here that the United Arab Republic is planning
to establish, in addition to the Cairo-Nairobi circuit, new meteorological telecommunication
circuits connecting Calro to Kano and Algiers. This i1s mainly to implement the plan lald
down by the above-mentioned Tunis Conference.’
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ANNEX X1l

Amnex to paragraph 7.16.3.2 of the General Summary

GUIDE LINES FOR THE CSM WORKING GROUP ON TELECOMMUNICATIONS FOR
TEST CHARTS FOR FACSIMILE TRANSMISSION

1. Function of test chartis

The test chart 1s normally intended to facilitate the evaluation of the technical
performance of international meteorological facsimile services. This chart should permit
examination as described in the ITU publication "Use of the standard test chart for facsimile
transmission of the picture received".

2. Services on which test charts will be used

The test charts will be used on all services covered by WMO Standards and also
facsimile services not necessarily covered by WMO Standards,but which are operated to the
mutual benefit of two or more Members.

3. Persons likely to use the chart

Consideration should be given to the probability that staff other than facsimile
speclalists will be required to evaluate and comment on the quality of the recelved charts.

4, Size of basic charts

One dimension of the scanned area of the basic chart will be 45 cm, the other
being determined by the working group taking due account of the desirability of reducing
testing time. Thils scanning area shall be surrounded by a blank area sufficlently large to
permit mounting the chart 1n transmitters generally in use by Members.

5. Size of small charts

The working group shall decide the method to be used to provide test charts for
facsimile systems using original charts smaller or of a different aspect ratio from that of
the basic chart. If other charts are required the study group shall design such charts.

6. Scanning direction

The direction of scan of the basic chart will be along the 45 cm dimension. An
indication, such as an arrow, sultably labelled, should be included in the body of all charts
to indicate the scanning direction.

T Chart content contrast

The working group shall decide on the desirability of having both black and white
test patterns and grey scale test patterns in the one chart, considering the possibility of
confusion arising from the poor reception of grey __scales on black-white systems.

8. Inclusion of weather chart

To facilitate evaluation, it is strongly recommended that a portion of a typical
weather chart, including plotted characters, should be included.
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9. Designation panel

A portion of the chart should allow for the inclusion of the location or call
sign of the transmitter and also the location, service and date/time group at the receiving
point.
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ANNEX XIV

Armmex to Resolution 1 (CSM-IV)

WORKING GROUP ON DATA NEEDS AND CODES

Part A

Terms of Reference

1. To develop a concept and principles for use in the determination and evaluation
of data needs taking into account the approach developed by the previous Working Group on
Codes (see Part C of this annex).

2. To study the implications of the introduction of reporting upper-air data (Plan Ii)
as outlined in Annex VI to this publication.

B To carry out the studles listed in Part D of this annex and in paragraph 5.3.2 of
the general summary.

4, To obtaln by means of surveys, requests and studles, listings of data inputs
(parameters and precision, time and space resolutions) needed by Members and WWW centres.,

5. To evaluate and co-ordinate the statements recelved from Members, Technical
Commissions, Reglonal Associations and other working groups on needs for data inputs.

6. To review the existing international meteorological codes and to develop new codes
or recommend changes to exlsting codes, as required.

7. To dévelop by 1 January 1968 a coding procedure for the mandatory reporting of
pressure at station level in reports from selected stations (See Rec. 49 (CSM-IV)).

8. To revise the notes in Volume B in accordance with the request of Third Congress
(see paragraph 5.8.1.9 of the general summary of the work of Cg-III).

°R To take actlon on problems assigned to the working group by the President.

Part B

Principles for guidance of the

1. No changes shall be recommended unless they provide substantial advantages which
are clearly demonstrated. Severe restriction in the frequency of code changes 1is necessary
in order to minimlize the need to re-programme computers and instruct observers.

* These principles are not meant to apply %o codes developed Jointly with other authoritles
(e.g. aeronautical codes).
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2. The messages should be as compact as possible in order to reduce the time required
for their transmission. To aid in this objective the elements should not be reported with a
greater precision than 1s Jjustified by the method of measurement or the requirement. It
might be necessary, however, to make provision for a code resolution somewhat finer than the
one practically measurable at present with a view to taking into account foreseeable improve-
ments. On the other hand codes should not be made so compact that they give rise to diffi-
culty in extraction of requlred data or to unduly complex code forms.

3. In the interest of economy, and for greater smoothness in communications, mixed
figure. and letter code groups should not be used unless there is a very marked advantage
in doing so.

4, Groups of more or less than five flgures should not be used unless some marked
advantage 1s attained thereby.

5. Due regard shall be given to the needs of synoptic meteorology and of other branches
of pure and applied meteorology, including in particular aeronautical, marine and agricultural
Interests and the needs of automatic data-processing.

6. The code form should be distinctive, enabling recognition of the code type in the
case of lost bulletin headings. The use in each report of a unique identifier for the type
of report will aid substantially in reaching the obJective.

T It should be possible to obtaln an easy and unambiguous 1dentification of the
station that took the observation. Furthermore, the station identifier should be complete
in itself. .

8. Unique, unambiguous code forms and procedures should be developed for international
use. Optional parts should be allowed only for the most compelling reasons; should be
clearly identifiable and should come as the last part of the message to allow easy deletion
when the message 1s transmitted beyond the area for which the optional parts are required.

4
9. The order of groups in a report should bearranged, bearing in mind the following:
(1) The requirement of numerical weather prediction and automatic stations for
measured observed parameters to appear before visual observatlons.
(1i) The need for rapid plotting in the approved pattern.
(111) The need for visual observations to have priority over instrumental obser-

vations in certain reports. This applies particularly to ship reports.

10. Uniformity of units 1s required.

11. Features which enable checking of essentilal data should be included, such as check
information on the locatlon of moving stations. However, check digits which have to be
inserted by relatively inexperienced observers should be as simple as possible lest the check
information itself prove & source of error and confusion.

12. The principle of the "family" system of code-making should not be carried to the
extent of violating the above principles, since the different codes in a family serve a
variety of purposes and users with different requirements.

13. Any code names required should be brief, pronounceable and, if possible, self-
evident.
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Part C

1. The group considered that meteorological data are required for two major areas:

(1) Basic meteorological problems (movement of major synoptic systems, planet-
ary wave forecasting, etec.);

(11) Operational meteorological problems (aviation route forecasts, ship routing
forecasts, etc.).

The data needed to satisfy requirements in each of these areas differs not only in type of
data but also with respect to data resolution.

2. Operational meteorological considerations, for example, may require that detailed
data be exchanged over great distances. In view of paragraph (a) of the terms of reference
of the Working Group on Codes established by CSM-III, it was felt that in attempting to de-
termine the fundamental data requirements, operational meteorological problems should only
be taken into account when there 1s evidence that a general requirement for obtalning these
data on a very large scale exists, and that its exchange would need more than local or multi-
lateral arrangements. '

De With respect to point 1 (1) above, 1t was considered that the data required to
solve a given basic meteorologlcal problem depended, to a large extent, on the nature and
scale of the assoclated meteorological phenomena.

These phenomena may be categorized as follows:
a. Mesoscale (sub-synoptic)
b. Synoptic scale

¢. Macroscale.
{

4, It was decided to use the problems assoclated with each of these scales to define
data requirements. The three following basic data types evolved:
Type I data

Data required to analyse and predict (for periods up to 12 hours) the influence
of small-scale phenomena of short duration upon the local area (lieu) belng
considered. : ’

These phenomena may be tornadoes, squall lines, local effects of synoptic scale
systems (frontal passage, height of low clouds, etec.), localized phenomena caused
by the influence of natural or man-made features, etc. The area for which Type I
data are required would be approximately the size of part of a large country or
a group of smaller countries.

Type IT data

———————

Data required to analyse and predict the behaviour of synoptic scale .systems and
to forecast the weather associated with these systems. These data would be used,
for example, to 1dentify air masses, to forecast movement of cyclones, anticyclones
and short-wave phenomena in the atmosphere.

The area for which Type II data are required would be approximately the size of

a WMO Region.
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Data required to analyse and predict the behaviour of macro-meteorological and
synoptic scale systems in the atmosphere. These data would be used, for example,
to define general circulation, to forecast large amplitude waves.

The area for which Type III data are required could vary in range from a hemisphere
to the entire globe.

5. In general, data requirements should be stated in terms of:
(1) Elements to be reported;
(11) Reporting resolution;
(111i) Reporting frequency;
(iv) Density of reporting stations.

The survey covers only items (1) and (i1) above, since questions {iii) and (iv) are being
_dealt with by other constituent bodles of WMO.

6. The mein concept of code format that the group had in mind in preparing the survey
was that the code form whichwould have to be developed as a consequence of these studies,
should be sub-divided into three parts, each of them containing provision for reporting of
data of Types III, II and I respectively.

Remarks

(a) 1Initial examination of the data requirements in the Type I category indicated
that these would be extremely variable and highly dependent upon geographical
location. This type of data would normally be exchanged on a local, national"
or multilateral basis.

Consequently, rather than allow these requirements to cloud the over-all pilc-
ture, the working group decided to eliminate them from the survey.

(b) Special data required for aviation operations (RVR, runway temperature, de-
tailed visibility reporting) are of the Type I category, even though they
may have to be exchanged over long distances. The basic meteorological data
required to satisfy general forecasting requirements are considered to be in
the Type ITI or Type III category.

Part D

Specific problems assigned to the Working GroEp

on Data Needs and Codes

1. To study the impact of the increasing availability of satellite data and radar
Wweather information on the present cloud reporting system. To review the present cloud re-
porting system in the light of this study, taking into account the requirements of the tro-
plcal areas for cloud and state of the sky information. (See also paragraphs 5.3.2 (c) and
(d) of the general summary).

2. To study the need for reporting of present and past weather as Types I, IT and IIT
data. The study should include the requirements for area coverage, duration, intensities and
amounts of precipitation, the inclusion of electrical intensities and of hail with thunder-
storms.
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3. To study the requirements for identification of individual messages, of surface

synoptic reports of land stations and sea stations, including the times of observation and
ship call signs. ‘

4, To study the list of parameters and resolutions given in Annex IV of this publi-
cation and make recommendations on:
(a) The resolution needed for reporting visibility;

(b) The resolution needed for reporting air temperature over land and sea and
for alr-sea temperature difference;

(¢) The need and specifications for the reporting of changes in temperature and
windshifts from land and sea stations;

(d) The need and specifications for reporting humidity, taking into account the
need expressed by CAgM for a resolution of 1 per cent relative humidity;

(e) The need and specifications for reporting snow and ice cover and state of the
ground;

(f) The need and specifications for the reporting of surface wind direction and
speed, structure of wind, maximum winds and severe squalls;

(g) Other problems as contained in this abridged Final Report of CSM-IV and in
the Final Report of the second sesslon of the Working Group on Codes.
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" Annex to Resolution 9 (CSM-IV)

ADDITTIONS AND AMENDMENTS TO THE TECHNICAL REGULATIONS

Chapter 1

Insert the following new definitions:

Automatic synoptic station -- Station at which instruments make and transmit
meteorological surface observations at specified times or upon interrogation, the
conversion to code form for international exchange being made at an editing sta-
tion. : ’

Automatic climatological station -- An unattended station which mekes and records
meteorological surface observations.

Ordinary automatic synoptic station -- An automatic synoptic station fulfilling
specified minimum performance characteristics for the world-wide network.

Supplementary automatlc synoptic station -- An automatic synoptic station not
fulfilling all the minimum performance characteristics specified for the world-
wide network.

Chapter 2

Paragraph 2.1.2.1 should read:
Surface synoptic stations

A. ggnd stations:

() Manned stations:
(1) Principal stations;
(11) Supplementary stations.

{b) Automatic stations:
(1) Ordinary stations;
(11) Supplementary stations.

B. Sea statlons:

(a) Mobile ship stations:
(1) Selected ship stations;
(11) Supplementary ship stations;
(111)Auxiliary ship stations.

(b) Fixed ship stations:
(1) Lightship stations;
(11) Ocean weather stations.
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paragraph 2.1.3, after (d) add:

new paragraph 2.2.1.9
new paragraph 2.5.3.3
péragfaph 2.6.1.1

new paragraph 2.6.1.8

new paragraph 2.6.1.9

Chapter 3

new paragraph 3.1.1.6

new paragraph 3.1.1.7

ANNEX XV

(¢) Fixed automatic marine stations:
(1) oOrdinary stations;
(11) Supplementary stations.

(d) Drifting automatic marine stations.

i

(e) Automatic climafblogical stations.

Members should establish, either individually or Jjointly, ordinary
automatle marine statlons in such ocean areas where there: are:
large gaps in the world network of surface synoptic stations.

Each Member should arrange for its automatic climatological sta-

.tions to be inspected at sufficlently plose intervals to ensure
.correct functioning of the instruments.

Sub-paragraph (a) should read (the addition is underlined):
{(a) Name and, where appropriate, station index number (mention
if station is automatic);

Each Member concerned should send to the Secretariat not later
than 1 March each year a complete list of 1ts automatic marine
stations in operation at the beginning of the year, or amendments
to the previous 1list, giving the following information for each
station:

(é) Location of fixed station; site of launching'and approximate
operation area of drifting stations;

(b) Radio call-sign in case station issues reports in inter-
national code form;

(¢) Name and location of editing station;

(d) Description of the instrumentation including range and
accuracy for each element measured;

(e) Schedule of inspection.

¢
Members launching drifting stations should notify other Members
concerned within the week after the launching of each station.

At an ordinary automatic’land station, a surface synoptic obser-
vation should consist of observations of at least the followlng
elements: : o

(a) Atmospheric pressure;

(b) Wind direction gnd‘sbeedf

(¢) Air temperature; .

(d) Precipitation, yes or no (at least in tropical areas).

At an ordinary fixed automatic mariﬁe station, a surface synoptic

observation should corisist of observations of at least the follow=-
ing elements:
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NOTE:
new paragraph 3.1.2.4

new paragraph 3.3.1.8
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(a) Atmospheric pressure;

(b) Wind direction and speed;

(¢) Air temperature; -

(d) Sea temperature; ‘

(e) Precipitation, yes or no (at least in tropical areas).

At a driftiné automatic marine stafion,'a surface synoptlc ob-

servation should consist of as many as possible of the following
elements:

(a) Atmospheric pressure;

(b) Wind direction and speed;

(¢) Air temperature;

(a) Seﬁ temperature;

(e) Waves;

(f) Precipitation, yes or no;
(g) Humidity.

It must be possible to determlne the geographical location of the
station. : ’

At an automatic climatological station records should be made of
elements selected from those in paragraph 3.1.2.1.

At ordinary automatic synoptic stations, surface synoptic obser-
vations should be made and reported at least at main standard
times.

paragraph 3.4.10.1 should read (the addition is underlined):

Sea surface temperature observed at ships should be measured by
either the "bucket" method or the condenser intake method.

paragraph 3.4.10.2 should read (the addition is underlined):

new paragraph 3.5.1.5

Chapter 6

new paragraph 6.2.3
6.2.3.1
6.2.3.2

The method used at ships for measuring sea surface temperature
shall be entered in the relevant meteorological log.

At ordinary automatic synoptic statlions a means of on-site record-
ing of the observed data should be provided.

Meteorologlcal reports from automatic stations

0 o e e o o e i o T e B Y i S o e S

Messages +transmitted by an automatic station for international
exchange should be capable of reception at the centre responsible
for the collection of synoptic reports 1ln the area.

Members should make every effort to inform other interested Members
of radio frequencles and code forms used by drifting automatic
synoptic stations which may drift beyond the range of the receiv-
ing stations of the Member which launched the station.
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ANNEX XVI

Annex to Recommendation 8 (CSM-IV)

AMENDMENTS TO WMO PUBLICATION No. 9.TP.4, VOLUME B

Page I-A-3-32
Amend the sixth line of Note (2) under ww - Present weather - to read:

"

. « . or (where specifically mentioned in the code) during the period of one
hour immediately preceding 1t. In making the . . . ."

Page I-A-4-66
Add at the end of the specification of code figure 07 the following:

L n

;3 or, in the case of ships, blowing spray at the station
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ANNEX XVii

Annex to Recommendation 9 (CSM-IV)

AMENDMENTS TO WMO PUBLICATION No. 9.TP.4, VOLUME B

Pages I-A-~1-5 and I-A-1-27

Amend the groups (ldd PH ) (2I EER ) to read:
WWWW 5SS S ‘
-~ 4 - )
7 / % )(mwTwthT) (2ISESESRS) (38,PHH, (d d PHI))

Page T-A-1-21
Amend Note (5) (1) to read:

(1) Coastal statlions and light-vessels may add in their report the wave group(s)

(3P P H H (a dewHwH )) in accordance with national or regional instructions.

Coastal stations desiring to report "tendency" of the waves replace these
wave groups by WATEN 0 P P H H .

Page I-A-1-25
Amend Note (7) (11) and (1ii) to read:

(11) Coastal stations may add in their reports the wave group(s) BPWPWI-IWHw

(ddPHH } if required.
WWWWW

(111) Coastal stations desiring to report "tendency" of the waves replace these

wave groups by the groups WATEN.O PwaHwHw

Page I-A-1-28
Insert after Note 7 (iv) the following:
(v) QrTrTt j— This group is optional for merchant ships but mandatory for p
Www - et
ocean weather ships. v

Amend Note 7 (v) to read:
L

(v1) (3P P H H (dwdewHwHw)) ~ These groups should be included in the report.

They are mandatory for ocean weather statlons. The group BPwaHwHw is to be

used to report wind waves. When swell can be distinguished from wind waves

the swell should be reported by the group 4 dewHwH , and this group should

be repeated to report a second swell system if such can be distingulshed. If
there is a swell with no wind waves the first group 1s to be reported as 3//00.
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Renumber (vi) and (vii) as (vii) and (viii) respectively. Delete Note 8 (i) and penumber
subsequent paragraphs as (1), (ii) and (111).

Page 1-p-3-12

Under Hw delete FM 11.C, FM 16.A, FM 21.C
) Page I-A- 5_—12

Under HwHw add FM 11.C, FM 16.A, FM 21.C

Page I-A-3-21
‘ Amend the specification under Pw to read:

Period of waves (Code 3155)
(FM 11.C, FM 16.A, FM 21.D, FM 51.D, FM 61.D)

(1) Coastal stations equipped with instruments for measuring accurately the
period and height of waves, l.e. instruments for recording waves and for
harmonic analysis of the records, should send one or more groups of the

form }PWPWHWHw (dwdewHwHw)’ each group denoting a separate system of

waves, distinguished by a significant difference of period.

(2) Coastal stations not equipped with suitable instruments for recording the
characteristics of waves, but desiring to report "tendency" in addition,
instead of the group(s) }PwaHwHw (dd PHH), send the group OwaP $:8:0

WWWWW
preceded by the word WATEN.

Page T-A-3-22 )
Add to the reference under the specification of the synoptic letters Pwa the
following: FM 11.C, FM 16.A, FM 21.C.

Page I-A-3-29
Insert before TdT de the following:
TwTwTw Sea surface temperature in tenths of a degree Celsius (FM 21.C). For negative

temperatures 500 is added to the absolute value of the temperature in tenths of
a degree Celsius. Thus a temperature of -TwTwTw tenths of a degree Celsius 1is

reported by 500 + TwTwTw

Page I-A-3-30
Insert before thR' the following:
tT The tenths figure of the air temperature (FM 21.C)
Page I-A-4-48
' Amend Code 3155 to read:
Code 3155 |

PW - Period of waves



Code figure

\O 00 N1 O U1 &= W = O

10
1
12
13
14

5

6

7

ANNEX XVII

seconds
seconds
seconds
seconds
seconds or more
seconds or less
seconds

seconds

8 seconds

9

seconds
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Page T-A-4-59
Amend Code 4080 (thR --Duration of precipitation) to read:
Code 4080
thR -— Observational period for RR and duration of precipitation
Observational period
6 hours 12 hours 18 hours 24 hours
Code Total Code [ Total Code | Total lcode | Total
‘figure precipitation figurel precipitation figure | precipitation figure | precipitation
00 None 20 None 50 None 70 None
0l Less than 15 min. 21 Less than 15 min. 51 Less than 1 h 71 Less than 1 h
02 15 to 30 min. 22 52 lto2h 72 lto2h
03 30 to 45 min. 23 Same code 53 2to3h 73 2to3h
o4 45 min.to 1 h 24 as for 54 3t0 4 h T4 3to 4 h
05 lhtolh115 25 6 h ete. etc.
etec. ) 67 16 to 17 h 87 16 to 17 h
12 2h 4 to3h 32 68 17 to 18 h 88 17 to 18 h
13 3h to 3 h 30 33 69 Duration not ete.
14 3h 30 to 4 h 34 Same code specified -
ete. - as for o4 23 to'24 h
6 h
18 5 h 3 to 6 h 38 99 Duration not
: specified
19 Duration not 41 6 to 7 h
specified 42 7 to 8 h
etc.
49 . Duration not
specified

g TNOTOA ‘#°dL°6 °*ON NOITVOITHNd OWM OL INIWANEWY

(AI-WSO) T UOT3EpUSUWODSY 09 XBUUY -

XINNY

HH1AX

*T



Pase T-A-4-62
Amend Code 4451 to read:

Code
figure

o

O O N O U1 &= W VK
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Annex to Recommendation 13 (CSM=IV)

AMENDMENTS TO WMO PUBLICATION No. 9.TP.4, VOLUME B
REPORTING OF SHIP'S AVERAGE SPEED

vy - Ship's average speed made good during

observation
0 knot
- 5 knots
- 10 knots
11 - 15 knots
16 - 20 knots
21 - 25 knots
26 - 30 knots
31 - 35 knots
36 - 40 knots
Over 40

knots

0 kilometre per hour

1 - 10 kilometres per
11 - 19 kilometres per
20 - 28 kilometres per
29 - 37 kilometres per
38 - 47 kilometres per
48 ~ 56 kilometres per
57 -~ 65 kilometres per
66 - 75 kilometres per
Over 75 kilometres per

the three hours preceding the time of

hour
hour
hour
hour
hour
hour
hour
hour

hour



138

Part A

21212

31313

MMy

nn PPP
00000

nyny Py PPy

nnPPP
nnnnn

nnPPP
00000

nlanlPlPl

nnPPP
nnnnmn

25hhh

ANNEX XX

Annex to Recommendation 14 (CSM-IV)

Part A

AMENDMENT'S TO WMO PUBLICATION No. 9.TP.4, VOLUME B

FM 35.D TEMP - UPPER-LEVEL PRESSURE, TEMPERATURE,

HUMIDITY AND WIND REPORT FROM LAND STATION

Code format

TTT DD
00 ac oo

T1T3 210101

TTT DD
nnannn
TtTtTatDtDt

ddf ff
mmmmmnm

YYGG/

TTT_ DD
00 a0 o0 o

TlTlTalDlDl

TTT_DD
nnannn

ddf ff
0o o000

4951515

ddaf ff
nnnnn

TTT_DD
a

ITi41

adfff
cooo0o0

44100

Q.
Q.
)
H oo
e

nnnnn

dtdtftftft

ITiid

dafff

Contents

——— o

Data up to and including 100 mb
Identification groups ‘

Surface data

Data for standard isobaric
surfaces

Tropopause(s) data

Maximum wind(s) data

Data up to and including 100 mb
(also for regional codes)

Identification groups
Surface data
Data for significant level(s)

with respect to temperature
and/or humidity

" Data for significant level(s)

with respect to wind



Part B

41414

(cont'd)

NhCLhCMCH

ANNEX XX

Code format

51515 Code groups to be developed regionally

21212

51515

M, M

PlPlhlhlhl

PPhhh
nnnnn

88PtPtPt

gg ; PumPm

nnPPP
nnnnn

YYGGId

TlTlTalDlDl

e o e o

TTT DD
nnannn

TtTtTatDtDt

ddf ff
mmmmm

YYae/

TlTlTalDlDl

* s+ e

TTT DD
nnannn

44,555

ddf ff
nnnnn

ITiii

Code groups to be developed reglonally

MMy

129

Contents

Cloud data

Data in reglonal code(s)

Data above 100 mb

Identification groups

Data for standard isobaric
surfaces

Tropopause(s) data

Maximum wind(s) data

Data above 100 mb (also for
regional codes)

Identification groups
Data for significant level(s)

with respect to temperature
and/or humidity

Data for significant level(s)
with respect to wind

Data in regional codes

FM %6.D TEMP SHIP - UPPER-LEVEL PRESSURE.

YYGGId

991hLaL

a

Same contents and format as FM 35.D

M1M1

MMy

YYaG/

YYGGId

99LaLaLa

.Same contents and format as FM 35.D

99LaLaLa

Same contents and format as FM 25.D

TEMFERATURE, HUMIDITY AND WIND REPORT FROM SEA STATION

Q'cLoLoLoLo Iano
QbLoLoLoIb LaUIo
Q‘cLoLoLoLo ! Iano
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Part D

- —————

M, M, YYGG/ 9L L L, QLLLL MMMUL U

Same contents and format as FM 35.D

New or amended symbolic letters

I, -~ Indicator of the last isobaric surface for which the wind group is included in Part A
or in Part C of TEMP and TEMP SHIP reports (Code 1734), (FM 35.D, FM 36.D).

NOTES:

(1) When wind data are missing for one or more of the isobaric surfaces but are
available for other isobaric surfaces below and above, a group (or groups) of
solidi shall be included in place of the missing data.

(2) The wind group shall be omitted in the case of those isobaric surfaces above
1000 mb for which no data are available, provided wind data are not availlable
for any still higher surface.

(3) A wind group shall always be included for the surface level and the 1,000mb level.
If no wind data are available for these surfaces, groups of solidi shall be
included at the appropriate places.

.o 'Tan’ Tat Approximate tenths value ahd sign (plus 61' minus) of the air temperature
at isobaric surfaces, at significant levels or at tropopause level.

: t
NOTES (1) Ta even means temperature gositiye
Ta. odd means temperature negative

(2) Method of coding:

Tenths figure Ta. code figure

of observed

air temperature Temperature positive Temperature negative
0) 0 1
1)

Ow O N &= W
o)
\]
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TT, ToTo’ TlTl’ ..TnTn, TtTt = Air temperature in whole degrees Celsius, at isobaric sur-
faces, at significant levels or at tropopause level.
NOTE: This temperature, measured in degrees and tenths, is not rounded off to

the néxt whole degree; only the whole .degrees are indicated by TT, ToTo’
TlTl TnTn’ TtTt' The tenths of this temperature are indicated by
means of Ta’ Tao’ Tal Tan’ Tat'

DD

oo

DlDl Dew-point depression at the surface, at the isobaric surfaces, at the significant

=)
:’U
o]

.
.
.

=)
&U
ot

ol
o

Q
[o3
(=]

ol
=

o
P

Q‘I
B
B

o7
[=7
.
N e N o N N e i S e Nt et St

ot
o

o]
EQ-
]

£ffe, £ £ £, f£.£.£0 ...
ooo

fff, £f¢f

n

ftf

levels and at the tropopause level
(Code 0 777) (FM 35.D, FM 36.D)

NOTE : When no humidity data are available the corresponding symbols shall be
replaced by // in the relevant group. .

Hundreds and tens of degrees of the observed wind direction rounded off to the
nearest 5°

NOTE : When encoding, the units figure of the wind direction after it has been
rounded off as above 1s added to the hundreds figure _of the wind speed.

Ex. (a) 293° / 162 knots is encoded:

(b) 292° / 162 knots 1s encoded:
290
+ 162

29182

1l Wind speed expressed in knots or in knots increased by 500

nn mmm See note under d 4 , d4d.4.,... d d
oo’ 171 nn

Nt e e et

tft

LoLoLoLo Longitude in tenths of a degree (Figure for hundreds included)

Pressure at levels numbered nin;,

including 100 mb . and in tenths of millibars above 100 mb (FM 35.D, FM 36.D)

veney nnnnin whole millibars up to and

Pressure at the tropopause level in whoJ:e millibars when this level occurs up to
or at 100 mb level and in tenths of millibars above 100 mb (FM 35.D, FM 36.D)
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PumPm Pressure at the maximum wind level in whole millibars when this level occurs up to
and at 100 mb level and in tenths of millibars above 100 mb (FM 35.D, FM 36.D)

YY Day of month (GMT'), as on page I-A-3-35 Volume B, Publication No. 9. Add Note (4):
In FM 32.D, 33.D, 35.D, 36.D, 41.D use of YY is made to indicate the unit of wind
speed in addition to indicating the day of the month. When wind speeds are given
in knots 50 is added to YY. When the speed is given in m/s YY 1is not modified.

New symbolic groups

88 Indicator for tropopause data (Parts A and C).(FM 35.D, FM 36.D)
77 ) Indicators for maximum wind data (Parts A and C).(FM 35.D, FM 36.D)
66 )

-66 is used when maximum wind data which follow are observed at the top of the
sounding and the wind speed at that level is the highest observed throughout the
sounding.

21212 Indicator group. Data for significant levels relating to wind (Parts B and D).
(FM 25.D, FM 36.D)

31313 Indicator group. Data for 250 mb surface follow (Part B).(FM 35.D, FM 36.D)
41414 Indicator group. Cloud information (Part B). (FM 35.D, FM 36.D)

99 Indicator for recognition of mobile station report (Parts A,B,C and D). (FM 3%6.D,
FM 41.D)

51515 Indicator group. Additional data in regional code follow (Parts B and D). (FM 35.D,
FM 36.D) :

New or amended code tables

Code 0777
DD -- Dew-point depression
Code figure Dew-point depression Code figure Dew-point
(degrees Celsius) v depression
(degrees Cel.)

00 0.0 48 4.8
0l 0.1 49 4.9
02 0.2 50_ _____/1 5 _ _ __
03 0.3 51 )
o4 0.4 52 )
(053 0.5 53 ) Not used
06 0.6 54 )
o7 0.7 B e ___
08 0.8 56 6
09 0.9 57 7
10 1.0 .
11 1.1 70 20
12 1.2 .
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Code 1734
I -- Indicator of the last isobaric standard surface for which the wind group is included

Wind group included up to and including the following standard lsobaric surfaces:

Code figure

\O O~ VU =01 O

Part A

100
150
200
300
Loo
500
700
850
1000

mb
mb
mb
mb
mb
mb
mb
mb
mb

Part C

10 mb
20 mb
30 mb

50 mb

70 mb

No wind group is included for any isobaric surface.

MiMi - yessage_}ndentifier letters

Part relating to TEMP and TEMP SHIP to be amended as follows :

Code letters

TT

\A'
WwW
YY

Qc Quadrant of the globe

Code figure

~ U

TLatitude

North
South
South
North

Longitude

East
East
West
West

Code 2582

Report

TEMP or TEMP SHIP, Part A
TEMP or TEMP SHIP, Part B
TEMP or TEMP SHIP, Part C
TEMP or TEMP SHIP, Part D

Code 2222

Qc =-7 N
W !
~ ]
\\\\\ i
N 1
W S
___________ S
st
A0
-
s
—— ]
S

Q =5

The choice is left to the observer in the following cases:

When the ship is on the Greenwich meridian or the 180th meridian
0000 or 1800 respectively):

(LLLL
o000

\,
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Qc = 1 or 7 (northern hemisphere) or

Qc = 3 or 5 (southern hemisphere);

When the ship 1s on the Equator (LaLaLa = 000);

Q

(¢}

Q

(¢}

1 or 3 (eastern longitude) or

]

5 or 7 {western longitude).

Part B

NOTES DEVELOPED AS GUIDANCE FOR THE SECRETARTAT IN PREPARING THE
FINAL TEXT FOR INCLUSION IN WMO PUBLICATION No. 9.TP.4, VOLUME B

FU_35.D (TEMP)

(1) The code name TEMP refers to an upper-alr report (i.e. upper-level pressure,
temperature, humidity and wind) from a land station. The word TEMP shall not be transmitted
as part of the report.

(2) The code form 1s divided into a number of sections for reference purposes. The
sections are:

§gg§}on number Indicgl:gl_ﬂ_groups Contents
1l e Identification - position
2 emee— - Data for standard isobaric surfaces
3 88 Data for the tropopause level
4 77 or 66 Data for the maximum wind level
5 e ——— Data for significant levels with
respect to temperature and/or relative
humidity
6 21212 Data for significant levels with respect
to wind :
7 31313 Data for 250 mb surface
8 yay1y Cloud data
9 51515 Regional codes
(3 Parts of TEMP
(1) TEMP data shall be divided into four parts for transmission purposes (i.e.,
Parts A, B, C, and D);
(11i) Each of the four parts of TEMP shall be coded as a separate report in the
format specified in the symbolic form.
(») Part A

(1) TEMP reports exchanged hemispherically shall always include Part A;

(i1) Part A shall contain data, in so far as available, only for levels up to
and including the 100 mb level as follows: T

(a) Identification section;

(b) Surface data;

(c) Data for the standard isobaric surfaces of 1000, 850, 700, 500, 400,
300, 200, 150, and 100 mb
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(d) Data for the level(s) of the tropopause(s); and
(e) Data for the level(s) of the maximum wind(s).

(5) Part B

(1) Part B shall contain data, in so far as available, only for levels up to and
including the 100 mb level as follows: -

(a) Identification section;

(b) Surface data;

(c) Data for significant levels, with respect to temperature and/or
relative humidity; '

(d) Data for significant levels with respect to wind;

(e) Data for the 250 mb surface;

(f) Cloud data observed at the moment of release of the balloon; and

(g) Data determined by regional agreement and regilonally developed code
forms.

(6) Part C
(1) TEMP report exchanged hemispherically shall always include Part C;

(i1) Part C shall contain data, in so far as available, only for levels above
the 100 mb level as follows:

(a) Identification section;

(b) Data for the isobaric surfaces of 70, 50, 30, 20, and 10 mb;
(c) Data for the level(s) of the tropopause(s); and ‘
{d) Data for the level(s) of the maximum wind(s).

(7) Part D

(1) Part D shall contain data, in so far as available, only for levels above the
100 mb level as follows: ottt

(a) Identification section;

(b) Data for significant levels, with respect to temperature and/or
relative humidity;

(c) Data for significant levels with respect to wind; and

(d) Data determined by regional agreement and regionally developed code
forms.

(8) The isobaric surfaces are sometimes referred to as MANDATORY levels. The levels
determined with respect to specified criteria for changes in air temperature
and/or relative humidity are sometimes referred to as SIGNIFICANT levels. The
levels determined with respect to specified criteria for changes in wind speed
and direction are sometimes referred to as SIGNIFICANT levels also.

(9) When the geopotential of a standard isobaric surface is lower than the altitude
of the reporting station, the air temperature-humidity group for that surface
shall be included in the report. Solidi (/////) shall be reported for these
groups (i.e. in Section 2 of Part A). The wind groups for these levels shall be
included in the report as specified by_ the value reported for symbol T a
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(10)

(11)

(12)

(13)

(14)

(15)

ANNEX XX

Whenever it is desired to extrapolate a sounding for the computation of the geo-
potential at a standard isobaric surface the following rules shall apply:

(1) Extrapolation is permissible 1f, and only if, the pressure difference
between the minimum pressure of the sounding and the isobaric surface for
which the extrapolated value is being computed does not exceed 1/4 of the
pressure to which extrapolated value is desired, provided the extrapolation
does not extend through a pressure interval exceeding 25 mb;

(11) For the purpose of geopotential calculation and for this purpose only, the
sounding will be extrapolated, using two points only of the sounding curve
on a log p T-diagram, namely that at the minimum pressure reached by the
sounding and that at the pressure given by the sum of this minimum pressure
and the pressure difference, mentioned in (1) above.

When a SIGNIFICANT level (with respect to 'air temperature and/or relative humidity)
and a standard isobaric surface coincide, data for that level shall be reported in
both forms in Parts A and B (or C and D, as appropriate).

If in the determination of SIGNIFICANT levels with respect to alr temperature
and/or relative humidity the criteria for either parameter are satisfied at a
particular point in altitude, data for both parameters shall be reported for
that level.

The SIGNIFICANT levels, with respect to air temperature and relative humidity,
inecluded in Parts B and D shall be in sufficlent number to provide for the
reconstruction of the sounding in such detall as might be required to meet local
forecast requirements.

The criteria for determining SIGNIFICANT levels for international exchange are
based on the premise that the SIGNIFICANT data "alone" shall make it possible to
reconstruct the alr-temperature and relative humidity curves within the limits of
the criteria specified. SIGNIFICANT levels are selected as follows:

{(a) Surface level and highest level of sounding;

(b) Bases and tops of inversions and isothermal layers which are at least 20 mb’
thick or are characterized by a substantial change in relative humidity
provided that the base of the layer occurs below the 300 mb level or below
the flrst tropopause; whichever 1s higher.

(¢) Levels which are necessary to ensure that the temperature obtained by linear
interpolation (on a T-log p or essentially similar diagram) between adjacent
significant levels shall not depart from the observed temperature by more
than 1°C below the 300 mb level or the first tropopause, whichever‘ 1s reached
first, and by more than 2°C above that level;

(4) Levels which are necessary to ensure that relative humidity obtalned by
linear interpolation between adjacent significant levels shall not depart
by more than 15 per cent from the observed value. (The criterion of 15 per
cent refers to an amount of relative humidity and NOT to a percentage of
the observed value, e.g. i1f the observed value 1s 50 per cent the interpol-
ated value would'lio_a between 35 per cent and 65 per cent.)

SIGNIFICANT levels determined according to the criteria given in notes 1l4{c) and
(d) shall, in so far as possible, be the actual levels at which the prominent
changes in the lapse rates of air temperature or relative humidity occur.
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(a7)

(18)

(19)

(20)

(21)

(22)

(23)

(24)
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The code figure 00 for symbol non, refers to surface data only and it shall never

be used to indicate any other level. In Part B the successive SIGNIFICANT levels
are numbered 00 (surface), the first level 11, 22, ... etc. ..,,99, 11, 22 ...etc.
In Part D the first level above 100 mb is numbered 11, the second 22, ... etc. ...
99, 11, 22, ... ete.

In Parts B and D a layer for which data are missing shall be 1ndicated by report-
ing the boundary levels of the layer and a level of solidi (/////) to indicate
the layer of missing data. The boundary levels are the levels closest to the
bottom and top of the layer for which observed data are avallable. The boundary
levels are not required to meet SIGNIFICANT level criteria. The boundary levels
and the missing data level groups will be identified by appropriate nn numbers.
For example:

33PPP TTTaDD

s/ 1
55PPP TTT DD

Where the levels 33 and 55 are the boundary levels and 44 indicates the layer
for which data are missing.

Only wind data obtalned, either by visual or electronic means, from the radio-
sonde ascent shall be Included in the TEMP report. Wind data obtained by means
other than a radlosonde type ascent shall not be included in a TEMP report.

When during an ascent the pressure can no longer be obtalned but wind can be
obtained, the wind data so obtained may be reported in PILOT but shall not be
reported in TEMP.

The term "surface" refers to a horizontal plane whose height above MSL is the
same as the floor of the instrument shelter. All data referred to as "surface
data" are observed with reference to this plane.

Criterila for determining maximum and significant winds are given in Annexes VII
and VIII.

When more than one tropopause is observed, they are reported by repeating the
tropopause section. When the tropopause data are not observed the group 88999
shall be reported instead of the tropopause sectilon.

When more than one maximum wind 1s observed, they may be reported by repeating
the maximum wind section. When a maximum wind is not observed or reported, the
group 77999 1is reported in lieu of the maximum wind section.

When wind data are available for all levels, the wind group shall always be in-
cluded in the report for each level as indicated in the symbolic form. If wind
data are not available for all levels the procedures given below shall be followed:

(1) See Note 9:

(i1) When wind data are missing for one or more standard isobaric surfaces but
are available for other standard 1sobaric surfaces below and above, the
wind group(s) (i.e. d d f f f ) shall be coded by means of solidi

£
(L.e., ////7); nonnn
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(25)

(26)

ANNEX XX

(111) When wind data are missing for a standard isobaric surface and are also
missing for all succeeding standard i1sobaric surfaces to the termination
of the ascent, the wind group shall be omitted for all these levels and the
symbol Id reported accordingly.

The five-figure character of the groups shall be maintained. When data are
missing, the appropriate number of solidi shall be coded to indicate that datum
for a particular parameter is missing.

The instructions regarding Parts A and B of the report with respect to the inclu-
sion of "data up to and including 100 mb", and regarding Parts C and D with respect
to the inclusion of "data above 100 mb" must not be contravened. For example:

If data at or below 100 mb are not included in either Parts Aor B, as appropriate,
they must not be included in Parts C or D. In this instance the non-included data
shall be transmitted separately in the form of a correction message.

FM 2%6.D (TEMP SHIP)

The code name TEMP SHIP refers to an upper-air report (i.e., upper-level pressure,
temperature, humidity and wind) from a sea station. The words TEMP SHIP shall
not be transmitted as part of the report.

The Notes (2) to (26) inclusive, given under FM 35.D, apply equally to FM 2%6.D.
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ANNEX XXI

Annex to Recommendation 15 (CSM-IV)

Part A

* AMENDMENTS TO WMO PUBLICATION No. 9.TP.4, VOLUME B

FM 32.D (PILdT)

Part A

ITiii

or ddfff ddfff .....ete.

55nPlPl

77PumPm
or ddfrff
mmmmm

66P P P
mmm
or

TH HHH
mmmm

or ddf ff
mmmmm

6H H H H
mmmm

or

77999

Part B

MM,  YYGGa, - ITiid

Data up to and including 100 mb

Identification - pPosition (Section 1)

Standard isobaric surfaces (Section 2)

Maximum wind(s) (Séction 3)

Data up to and including 100 mb

Identification - position (Section 1)



9
or tnulugu3 adfff ddafff
8
9
or tnulu2u3 ddfff ddfff
8
and/or
21212 nnPPP ddfff
ocoo0oo0o oo0oo0o0o0
nlanlPlP1 dldlflflfl
nnPPP ddfff
nnnnn nnnnn
Part C
MiMi YYGGa4 IIi%i
44nPlPl
or dafff ddfff.....etc.
55nPlPl
77PumPm
or ddfff
mmmmm
66P P P
mmm
or
THHHH
mmmm
or ddafff.
mmmmm
6HHHH
mmmm
or

77999

ANNEX XXT

ddfff

ddfff

151

Fixed regional and/or significant
levels (Section &)

Data above 100 mb

Identification - position (Section 1)

Standard isobaric surfaces (Section 2)

Maximum wind(s) (Section 3)
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Part D

MMy

or

or

21212

By =

55

PlPl =

ANNEX XXI
Data above 100 mb
YYG(.‘va4 ITii1 Identification - position (Section 1)
tnulu 21.13 ddafff ddafff dafff
. e e e eees ceeas ceees Fixed regional and/or significant
: levels {Section 4)
tnulu2u3 ddfff ddfff ddafff
and/or

oo P PP 4y 56

nnP PP ddfff
nnnnn nnnnn

Explanation of symbolic letters and indicator figures

Indicator specifying the types of measuring equipment used.(Code 0265)

Indicator figures. Specify that the standard isobaric surfaces have been located
by means of pressure equipment.

Indicator figures. Specify that the winds are reported at altitudes approximating
the isobaric surfaces.

Specifies the number of consecutive isobaric surfaces for which wind data are reported,
starting with the surface specified by PlPl'

NOTE: The figure n should not exceed 3.
Indicator for the pressure of the lowest isobaric surface, with respect to altitude,
for which wind data are reported.

(In Part A these pressures are reported in units of 10 mb.
In Part C they are reported in whole millibars.)

For specifications see Annex XX of this publication.
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77 =

66 =
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For specifications see Annex XX of this publication,

Indicator figures. Specify that a maximum wind occurred within the sounding and
that the level of the maximum wind was determined by means of pressure.

Indicator figures. Specify that ‘the greatest wind observed throughout the sounding
occurred at the top of the sounding. Maximum criteria not satisfied. ILevel of the
maximum wind determined by means of pressure.

= Pressure at the level of maximum wind. (N O T E : 1In Part A these pressures
given in whole millibars. In Part C these pressures given in tenths of millibars.

Indicator figure. Specifies that the maximum wind occurred within the sounding and
that its altitude was expressed in geopotential metres. Altltudes are reported in
geopotential decametres in both Parts A and C.

Indicator figure. Specifies that the greatest'wind speed observed throughout the
sounding occurred at the top of the sounding. Altitudes are reported in geopotential
decametres in both Parts A and C.

HﬁHmHmHm = Altitude of the level of maximum wind given in geopotential decametres which are

77999 =

9

so reported in both Parts A and C.
Indicator group. Specifies that maximum wind was not observed or was not transmitted.

Indicator figure. Specifies that wind data for reglonal fixed leyels and/or signi-
ficant levels with altitudes given in units of 300 m follow.

Indicator figure. Specifies that wind data for regional fixed levels and/or signifi-
cant levels with altitudes given in units of 500 m follow.

The tens digit of the altitude, expressed in units of 300 m or 500 m, which apply
to the following data groups.

Units digit of the altitude, expressed in units of 300 m or 500 m for the first data
group following.

The units digit of the altitude, expressed in units of 300 m or 500 m for the second
data group following. .

The units digit of the altitude, expressed in units of 300 m or 500 m for the third
data group following.

Indicator group. Specifies that data for significant levels with respect to'wind
follow.
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(NOTE : The symbols nonoPoPoPo ...etec. of the data groups have the same meaning
as in FM 35.D (see Annex XX of this publication TEMP code form).

YY = See specification in Annex XX of this publication.
Code 0265 (=)
ay = Indicator specifying types of measuring equipment used
Code f}gure gggzgment
0 . Pressure instrument associated with wind-measuring
equipment
1 Optical theodolite
2 Radio theodolite
3 Radar
4 Pressure instrument assoclated with wind-measuring
equipment but pressure element failed during ascent.*
* NOTE : In this case the group 55nPlPl will be
inserted in the report and the levels which follow
will be geopotential approximations of the standard
surfaces. Thls Note applies to Parts A and C
(Section 1).
MiMi = Message identifiler letters
Code lgttgrs ______ Rgpgg}
PP PILOT and PILOT SHIP, Part A
QQ PILOT and PILOT SHIP, Part B
MM : PILOT and PILOT SHIP, Part C
L PILOT and PILOT SHIP, Part D
NOTE : Those symbols given in PILOT, preceding, which are not included in the above list
have the standard meanings glven in Volume B.
FM 3%3.D (PILOT SHIP)
Part A
MiMi YYGGa4 99151éLa QcLoLoLoLb MMMULaULo
(Same content and format as in FM jé.D)
Part B )
MiMi YYGGa4 99LaLaLa QcLoLoIbIb MMMULaULo

(Same content and format as in FM 32.D)
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Part C
M M
11 YYGGa4 99LhLaLa QcLoLoLoLo MMMULaULo

(Same content and format as in FM 32.D)

Part D
MiMi YYGGa4 99LaLaLa QcLoLoLoLé MNMULaUIo

(Same content and format as in FM 32.D)

Part B

NOTES DEVELOPED AS GUIDANCE FOR THE SECRETARIAT IN PREPARATION OF THE FINAL TEXT
FOR INCLUSION IN WMO PUBLICATION No. 9.TP.4, VOLUME B

FM 32.D (PILOT)

1. The code name PILOT refers to an upper-wind report from a land station. The word
PILOT shall not be transmitted as part of the report.

2. The code form 1s divided into a number of sections for reference purposes. The
sectlons are:

Section number Indicator or Contents
Thalsator gfoups o

1 eemeaea TIdentification - position
44 or 55 Standard isobaric surfaces
3 6, 7, 66 or 77 Maximum wind(s); altitudes given in
pressure units or units of geopotential
decametres.
4 8, 9 or 21212 Fixed regional levels and/or significant

levels; altitudes given in geometric
units or pressure units.

3. Parts OF PILOT

(1) PILOT data shall be divided into four parts for transmission purposes (i.e.
Parts A, B, C and D).

(1i) Each of the four partsof PILOT shall be coded as a separate report in the
format specified in the symbolic form.

4, Part A
(1) PILOT reports exchanged hemispherically shall always include Part A;

(ii) Part A shall contain data, in so far as available, 0912 for levels up
to and including the 100 mb level as follows:

(a) TIdentification - position section (Section 1);

(b) Data for the standard isobaric surfaces of 850, 700, 500, 400,
300, 200, 150, and 100 mb when pressure measurements and wind
data are obtained simultaneously from the sounding,* (Section 2);

* See Recommendation 6 (CSM-IV),
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5

Part B

Part C

Part D

(1)

(1)
(11)

(1)

(c)

(d)

ANNEX XXT

When no pressure measurements are available wind data shall be
reported using geopotential approximations to the isobaric surface:

Data for the level(s) of the maximum wind(s), with altitudes given
in pressure in units of 1 mb or in units of geopotential decametres
(Section 3).

Part B shall contain data, in so far as available, only for levels up
to and including the 100 mb level as follows: T

(a)
(b)

Identification - position section. (Section 1);

Fixed regional and/or significant levels with altitudes given

in units of 300 metres or in units of 500 m or significant levels
with altitudes glven in pressure to whole mb when pressure measure-
ments and wind data are obtained simultaneously from the sounding.
(Section 4);

When significant levels with altitudes given 1n pressure are re-
ported, data for the 250 mb surfaces shall be included in Part B.

PILOT reports exchanged hemispherically shall always include Part C.

Part C shall contain data, in so far as available, only for levels
above 100 mb as follows:

(a)
(b)

Identification - position section. (Section 1);

Data for the standard isobarilc surfaces of 70, 50, 30, 20 and
10 mb when pressure measurements and wind data are obtained simul-
taneously from the sounding. (Section 2);

When no pressure measurements are avallable wind data shall be
reported using geopotential approximations to the isobaric sur-
faces;

Data for the level(s) of the maximum wind with altitudes given in

“pressure in units of l/lO mb or in units of geopotential deca-

metres, (Section 3).

Part D shall contain data, in so far as available, only for levels
above the 100 mb level as follows:

(a)
()

Identification - position sectlon. (Section 1);

Fixed regional and/or significant levels with altitudes given

in units of 300 metres or in units of 500 m or significant levels
with altitudes glven in pressure when pressure measurements and
wind data are obtained simultaneously from the sounding.
(Section 4);

When a maximum wind is not observed or not transmitted, the group 77999 is reported

in lieu of the maximum wind section (i.e. Section 3).

(i.e. Section 3).

More than one maximum wind may be reported by repeating the maximum wind section



10.

11.

12.

13.

14,
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When reporting standard isobaric surfaces (Section 2) in Parts A and C, all standard
surfaces within the sounding shall be represented by either a data group or a group

of solidi (/////).

In Section 2 of Parts A and C, the data groups for the standard isobaric surfaces

will appear in the coded report in ascending order with respect to altitude. The
groups 44nPlPl or 55nPlPl may be repeated as necessary.

The fixed levels (i.e. Section 4) reported in Parts B and D are determined by regional
decision.

In Parts Band D (i.e. Section 4), the fixed regional and significant levels whose
altitudes are given in geopotential units shall be reported or the significant levels,
the altitudes of which are given in pressure units, shall be reported. Either of
these methods (i.e. geopotential or pressure) of determining altitudes may be used
but not both of them may be used in the same coded report.

The instructions regarding Parts A and B of the report with respect to the inclusion
of "data up to and including 100 mb" must not be contravened. For example: If data
at or below 100 mb are not included in either Part A or B, as appropriate, they must
not be included in Parts C or D. In this instance the non-included data shall be
Transmitted separately in the form of a correction message.

(PILOT SHIP)

The code name PILOT SHIP refers to an upper-wind report from a sea station. The
words PILOT SHIP shall not be transmitted as part of the report.

The Notes 2 to 14 inclusive under PILOT (FM 32.D) apply equally to PILOT SHIP.
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Annex to Recommendation 17 (CSM-IV)

FIGURE CODE FORM FOR THE HEMISPHERIC EXCHANGE OF
METEOROLOGICAL DATA FROM AIRCRAFT

FM 41.D UPPER~AIR REPORT FROM ATIRCRAFT
(other than weather reconnalssance aircraft)
CODAR
MiMi YYGG QOL L L QLLLL
g aa a ¢ 0 000
PPPBS TTT nn
aaazh asm
(4OL,L L : QCLOLOLOLO) adfrff
(41 L L, QLLLL aaree)

cC O 00O

(YL L QL. LLL, Adffr)

(6HHHH)

SPECTIFICATIONS OF SYMBOLIC LETTERS (AND RELEVANT NOTES)

MiMi Message ldentifier letters (code 2582)

(CC will be used to identify aircraft reports)
YY . Day of the month (See Annex XX of this publication)
GGg Time of observation in hours and tens of minutes GMI'

(1) The time to be reported 1s the time of observation in hours and minutes GMT
expressed 1n the report received from the aircraft with the last figure

omitted
99 Indicator for recognition of mobile station report
Q‘c Quadrant of the globe (code 333Z) (See Annex XX to this publication)
LLL Latitude in tenths of degrees

L LoLoLo Longitude in tenths of degrees (figure for hundreds included)

o

P PP Pressure at which the aircraft is flying in millibars,

NOTE ¢« This pressure is the one which corresponds, in the ICAQ standard atmosphere, to the

ICAO flight level indicated in the report recelved from the airecraft. It is the actual pres-
sure at which the ailrcraft is flying.
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Number of spot wind(s) reported

Number of mean wind(s) reported

Wind direction (see Annex XX of this publication)
Wind speed (see Annex XX of this publication)

NOTES : (1) If both spot and mean winds are available, spot wind(s) shall
always be reported first;

(2) If one spot wind only is reported, it refers to the position
given at the beginning of the report. If more than one spot
wind is reported, the position of the point(s) where the second
wind(s) spot (and the following) was (were) measured shall be
included in the report immediately before the relevant ddafff

group(s);

(3) In case of mean wind, the position of the midpoint of the
sector over which it was calculated shall always be included
in the report immediately before the relevant ddfff group.

Temperature indicator (see Annex XX of this publication)

Absolute value of the temperature of the free air or absolute value of temperature

reduced to the nearest standard isobaric surface in whole degrees Celsius (see

Annex XX of this publication)

High level turbulence (Code 0359)

NOTE : High-level turbulence refers to the type of aircraft turbulence which
is normally found above about 6 km, exclusive of turbulence in cumulo-
nimbus cloud. High-level turbulence 1s sometimes referred to as clear-
air turbulence but does not exclude turbulence In cirrus cloud.

Indicator showing type of temperature and height data (Code 3738)

D-value or heilght reduced to the nearest standard isobaric surface in decametres.

CODE_TABLES

Code 0552

High-level turbulence

None
Moderate
Severe
Code 3738
Indicator showlng type of temperature and height data
0 Observed alr temperature -- D-value positive
2 Observed air temperature -- D-value negative
4 Observed air temperature -~ no D-value reported -
6 Air temperature reduced to the nearest standard isobaric surface -- helght

reduced to the nearest standard isobaric surface.
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Annex to Recommendation 18 (CSM-IV)

AMENDMENTS TO WMO PUBLICATION No. 9.TP.4%, VOLUME B

FM 45.C Analysis in full form (IAC)

Section of pressure systems or topography systems 99900

Amend to read:

99900
(9NNSS) 8PtPcPP or 8hthchaha yyyyy (eeeed) (mdsdsfsfs)
(oocloo) ceens cever  ereee ceeee

OOnggp 9PtPcPP or 9hthchaha yyyyy (....d)

(OOClOO) ceses ceees veese ceene
and/or
OOnggp 7P tPc PP or T7h thchaha yyyyy (ee..d) (mdsdsfsf‘s)

(OOClOO) ceses ceees © eeene

S,

Section of frontal systems 99911

Amend to read:

99911
(9NNSS) 66FtFti YYYYY YYVYY  ceens (mdsdsfsfs)
(oocloo) teees enese  eaves  esnee
md -
OOOSpgp 69F F.F  YYYYy Yy ..
(OOCIOO)
and/or
OOnggp 67FtFti YYYYY JYVYY eveee (mdsdsfsfs)
(oocloo) teees eeeee seeee  enese weees

Cloud section 99366

In the groups with indicator figures 8 and 6 replace the syTﬁbolic letter J by the new letter N.
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Wave or sea temperature section 88800

- s 1 = o o = " o o o

Amend to read:

88800
77e2uu (9dwdewa) Yyyyy (9dwdeth) YYVYY  eeeen
veens ceean (9dwdewa) yYyyy (oocloo)
- I
OOnggp 79e2uu (9dwdewa) yyyyy (9dwde§P@) FYIYY coeee
ceees ceens (9dwdehPh) YYYYY (OOCIOO)
and/or
OOnggp 76e2uu (9dwdewa) YYYyyY (9dwdewP@) YYYYY ceees
ceens ceeee (9dwdehP@) yYyyy (OOClOO)
L . ]

Vertical wind shear section 88822

Amend to read:

88822
Ylvvy Yyyvyy JYYyY ceeee

or
Lhlyyy yyyyy yyyyy cennns

NOTES:
- Amend Note 7 to read:

In sections 99900, 99911 and 88800 the basic code forms give the details of pressure systems,
fronts and wave or sea temperature isopleths for the time of the chart in analysis messages
and for the time of the forecast chart in prognosis messages. One or more additional sets
of groups, introduced by a time group OOnggp,can be used when greater detail is required

about past and future positions and characteristics of any pressure system, front system, wave
system or sea temperature configuration. In section 99900 of an analysis message when 9PtPcPP

is used after the time groq>00m%gpthe group 9PtPcPP and the position group yyyyy refer to
the details of the pressure system and its pos}tion at gpgp hours prior to Gch' In section
99900 of an analysis message when 7PtPcPP is used after the time group OOnggp the group
7PtPcPP and the position group yyyyy refer to the details of the pressure system and its
position at gpgp hours after Gch. Information about the pressure system at various times
prior to or after Gch can thus be given. The group mdsdsfsfsalways refers to the movement

of the system when it 1s at the position last indicated. Frontal systems, wave systems and sea
temperature configuration can be treated similarly in analysis messages. The same principle
applies to prognosis messages. In these, the period indicated by g g 1s to be added or sub-
tracted to the time GG + G G . PP
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- Introduce the following new note and renumber present Notes (13) to (17) as (14) to (18):

(13) In section 88822 the group 44vvv is used when it is wished to specify the vertical
wind shear in knots per 1,000 metres and the group 444vv when in knots per 300 metres.

- Amend the Note renumbered (16) to read:

Use of bracketed groups

The groups in brackets are optional groups to be used at the discretion of each service. The
sets of groups-in square brackeis are also optional, to be used at the discretion of each
service. ‘

FM 46.C - Analysis in abbreviated form (IAC FLEET)
Section of pressure systems 99900

Amend to read:

99900
8p P PP QL L, L L (QLaLaLoLo ) md d f f_
OOnggp 9P, P PP QLL L L ( QLaLaLoLo)
and/or
OOnggp 7P P PP ' QLLL L (Q,LaLaLoLo) md d_f f_
Section of frontal systems 99911
Amend to read:
99911
66F FiFe QLI L QL,L L L ceees md d_f f_
OOnggp 69F «F1Fo QL,L L L ceees
and/or
OOnggp 67F «F4Fo Q,LaLaLoLo cenes mdsdsfsfs
Wave or_sea temperature section 88800
Amend to read:
88800
TTe uu (9dwdewa) QLL L L (94 4 P P ) QLLLL ...
e ceees (9dwdewa.) QLL L L, (oocloo)
OOnggp 79e,uu (94,4 P P) QL L L L (94,4 B P) QLLLL ... T
ceeen ceees (9a 4 P P) QLLLL (0oc,00)
and/or
OOnggp 76e Huu ( 9dwdewa) QLaLaLoLO ( 9dwdewa) QLaLaLOLO e
i veees ceens (94,4 P P ) QUL L L (0oc, 00)
-
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NOTES:
- Amend Note 7 to read:

In sections 99900, 99911 and 88800 the basic code forms gilve the details of pressure systems,
fronts and wave or sea temperature isopleths for the time of the chart in analysis messages
and for the time of the forecast chart in prognosis messages. One or more additional sets

of groups, introduced by a time group OOnggp,canbelgsed when greater detail is required about

past and future positions and characteristics of any pressure system, front system, wave
system or sea temperature configuration. In section 99900 of an analysis message when
9PtPcPP is used after the time group OOng%)the group 9PtPcPP and the position group

QLaL.aLoLo refer to the detalls of the pressure system and its position at gpgp hours prior

to Gch' In section 99900 of an analysis message when 7PtPcPP 1s used after the time group
OOnggp the group 7PtPcPP and the position growp QLaLaLoLb refer to the detai;s of the pressure
system and 1ts position at gpgp hours after Gch. Information about the pressure system at
various times prior to or after Gchcan thus be given. The group mdsdsfsfs always refers to
the movement of the system when it is at the position last indicated.

Frontal systems, wave systems and sea temperature configuration can be treated similarly in

analysls messages. The same principle applies to prognosis messages. In these the period
Indicated by gpgp is to be added or subtracted to the time Gch+ GpGp.

- Amend Note (15) to read:

Use of bracketed groups
See Note (16) under FM 45.C IAC

- Amend Note (16) to read:
Additional groups or supplementary information

———— = o i o = o e e o o = T

See Note (17) under FM 45.C IAC

SPECTFICATIONS OF SYMBOLIC IETTERS (OR GROUPS OF LETTERS)

J =-. Delete this symbolic letter and its specification.
Introduce the following new symbolic letter:
vv - Vertical wind shear in knots per 300 metres (FM 45.C)

CODE_TABLES

Quasi stationary front at the surface
Quasi stationary front above the surface

Warm front at the surface

0

1

2

3 Warm front above the surface
4  Cold front at the surface

5

Cold front above the surface
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Occlusion
Instability line

Intertropical front*

O oo N O

Convergence line

* Preferable to use tropical section of the message in FM 45.C and FM 46.C

Code 1800 1 -- 1Intensity or character of the weather element we, amend the entries undef

No specification
Light
Moderate ‘in cloud

Severe

W o+~ O

~

Light
5 Moderate in precipitation

6 Severe

Code 1900 J, delete this code table.

Turbulence

Not specified

Light
Moderate

Severe

Light
Moderate

Severe

in c¢loud

in clear air
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Annex to Recommendation 19 (CSM-IV)

AMENDMENTS TO WMO PUBLICATION No 9.TP.4, VOLUME B

FM 15.D - AVIATION ROUTINE WEATHER REPORT

METAR
tyg!
(GGgg) ccee dddff(/fmfm) (vvvv) (RV. VRVRVH(/D D)) (w'w')
e 1 1
(NSCChShS) (CAVCK) ((MYT'T'/(M)T 3T d) (PHPHPHPH)
NOTES:
(1) The code name METAR designates an aviation routine weather report. METAR shall

appear as a prefix to individual reports but in the case of a collective of such reports it
shall appear in the heading of the collective only.

(2) The elements or groups enclosed in brackets are included in the code form in
accordance with regional agreements unless otherwise specified in the following notes.

(3) Groups may have to be repeated in accordance with the detailed instructions for
each group. ‘

(4) v Instruction for the group GGgg:

The group GGgg is always placed in the heading of a collective, indicating the
time of observation of the report placed first In the collective. If the time of observation
of any following report in the collective differs not more than ten minutes from the time
given by GGgg in the heading', it i1s not necessary to use GGgg in any such report. If the
time of observation of any following report in the collective differs more than ten minutes
from the time given by GGgg in the heading, it is necessary to use GGgg in any such report.

(5) Instructions for the group dddff(/fmfm):

(1) The mean direction and speed of the wind over the ten minute period imme-
diately preceding the observation shall be reported under dddff. However,
when the ten minute period includes a discontinuity in the wind characteris-
tics, only data occurring since the discontinuity shall be used for obtailning
mean values, hence the time interval iIn these circumstances will be corres-
pondingly reduced. The direction of wind shall be reported in tens of degrees,
thus the third figure of ddd will always be "O".

(11) If during the ten minute period preceding the observation the maximum wind
speed exceeds the mean speed by 10 knots or more this maximum speed shall be
reported as /fmf‘m immediately after dddff. Otherwise the element /f‘mfm shall

not be included in the report.
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(6)

(7

(8)

(9)

ANNEX XXTIV

(111) "Calm" shall be reported "ooooo"; variable direction shall be reported
"999" followed by the speed.

Instructions for the group (VVVV):

(1)  The visibility (VVVV) is given in metres in increments of hundred metres up

to 5 km, in steps of km up to 9 km. "9Q000" indicates a visibility of 9 km
and above.

(ii) See Note 10 below.

Instructions for the group (RVRVRVRVR(/DRDR)):
(1)  When runway visual range is being observed during a period of reduced visi-
bility one or more groups RVRVRVRVR/DRDR shall be included in the report in

the following manner:

(a) If runway visual range is observed over one runway the value shall be

reported as VRVRVRVRpreceded by the letter indicator R, the drop-out

element/DRDR being omitted;

(b) If runway visual range is observed over two or more runways simulta-
neously and there are no significant differences in runway visual range
between runways its value shall be reported as indicated in (a) above;

(¢) If runway visual range is observed over two or more runways simulta-
neously and there are significant differences in runway visual range
between runways, the value obtained for each runway shall be reported

if required, as many HVRVRVRVR/DRDR groups belng included in the report

as necessary, the number of each runway being indicated by DRDR;
(11) Observed runway visual range is given in metres; the values up to 500 metres
should be reported in steps not greater than 50 metres; those frjc‘»m 500 to
1000 metres in steps not greater than 100 metres, and those above 1000 metres
in steps not greater than 200 metres.

(11i) See Note (10) below.
Instructions for the group (w'w'):

(1) This group contains the reporting of present weather as specified at the end
of this annex. :

(11) See Note (10) below.

Instructions for the group (NSCChShs):

(1) This group may be repeated to report a number of layers or masses of cloud.
The normal number of groups should not exceed three; it may, however, be
four in cases when Cumulonimbus clouds are observed. The selection of

layers (masses) to be reported shall be made in accordance with the follow-
ing requirements:

(a) The lowest individual layer (mass) of any amount (Ns equals 1 or more);
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(b) The next higher individual layer (mass) the amount of which is greater
than Ns = 2(Ns equals 3 or more);

(¢) The next higher individual layer (mass) the amount of which is greater
than Ns = 4(Ns equals 5 or more);

(d) Cumulonimbus clouds, whenever observed and not reported under (a), (b)
and (c) above by means of a group referring exclusively to Cb.
Remarks:

(a) The order of reporting of the groups is always from low to high
levels;

(b) In determining the cloud amounts to be reported for individual
layers or masses in the cloud-group, the observer estimates by
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. Caution should be taken, however,
to avold unconsidered guessing (this requires elaboration in
national instructions.)

(1ii) When the sky 1is clear, the cloud-group 1is not used.

(111) When the sky is obscured (NS = 9) the cloud-group shall read 9//hshs where
hshs 1s the vertical visibility;

(iv) See Note (10) below.

Instructions for the group CAV(K:

The code word CAVOK shall be included in the report in place of the groups (VVVV),
(w'w') and (NSCChshs), whenever the following conditions occur simultaneously at

the time of observation:
(a2) Visibility: 10 km or more;

(b) Cloud: amount of the lowest layer. 4/8 or less and height of base 3000
metres or more, and no cumulonimbus present;

(¢) Weather: no precipitation and no thunderstorm.
Instructions for the group ((M)T'T‘/(M)T'dT'd):

(i) The air temperature and dew-point temperature are given in whole degrees
Celsius. Values less than 10 degrees have to be preceded by "0", e.g.
+9°C 1is to be reported by "09".

(11) Temperatures below 0°C are indicated by "M" (i.e. minus), e.g. -9°C is to
be reported by "MO9".

Instructions for the group PHPHPHPH:

(1) QNH is always rounded off to the nearest millibar (0.5 is always rounded
downwards ).

(11) 1If the value of QNH is less than 1000 mb, it shall be given in three figures
only.
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(13) Supplementary information:

(1) Other significant information (for example regarding turbulence, alrcraft
icing, other significant phenomena in sight not occurring at the station, or

wind shear) in the lower layers should be added in plain language in accord-
ance with reglonal agreements;

(11) When there are significant directional variations in visibility, additional

values should be given at the end of the report with indications of the di-
rection of observation in plain language using recognized abbreviations.

FM‘16.D - AVIATION SELECTED SPECIAL WEATHER REPORT

SPECT
GGeg cece dddff(/fmfm) (vvvv) (HVRVRVRVR(/DRDR)) (w'w')
X ( Ns CChshS ) (CAVCK)
NOTES :
(1) SPECI designates an aviatlon selected speclal report.
(2) When a deterioration of one weather element is accompanied by an improvement in

another element (for example lowering of clouds and an improvement in visibility) a single
SPECI report shall be issued. - '

(3) See Notes (2) and (3) under METAR FM 15.D.

(4) Instructions for the grow GGgg:

The governing criteria for issuing SPEéI reports are specified in WMO Publication
No. 49 BD.3, Technical Regulations, Volume IT, Part 2 -~ Meteoxjological Service for Inter-
national Air Navigation (paragraph 52.2_._7 2.2.3).

(5) See Notes (5), (7), (9) and (10) under METAR.
(6) Additional groups or supplementary information:

See Note (13) under METAR FM 15.D.

SPECIFICATIONS OF SYMBOLIC LETTERS
Introduce the following symbolic letters (or groups of letters) with their specifications:

cC Genus of cloud in two letters azcording to the abbreviations in Code 0500
(FM 15.D, FM 16.D)

ccee International four letter location indicator (FM 15.D, FM 16.D)
(1) ICAO0 indicatérs should be used whenever possible.

-

DRDR Number of the runway to which the runway visual range gilven bfy VRVRVRVR refers.
(’M 15.D, FM 16.D)
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ddd Direction in degrees from which wind is blowing (FM 15.D, FM 16.D), rounded to
the nearest ten degrees.

(1) The direction is to be referred to the true and not to the magnetic north.

ff Maximum wind speed, in knots, at surfacé.(FM'ls.D, FM 16.D)
(1) Speeds of 100 knots or more are given in 3 figures.

T'T! Adr temperature/dew-point temperature in whole degrees Celsius. For negative
T‘dT'd values T'T' and T'dT'd are preceded by M.(FM 15.D, FM 16.D)
VVVV Horizontal visibility at surface in metres up to 9000 metres.(FM 15.D, FM 16.D)

VRV'RVRVR Rurway visual range in metres.(FM 15.D, FM 16.D)

whw!' Present weather in code figures and optional-abbreviations.(FM 15.D, FM 16.D)
(Code 4698)

NOTE : In accordance with regional alr navigation agreements, the corresponding equiva-
lents, in the form of letter abbreviations (Code 4698) may be added immediately, following
the w'w! figures.

NEW CODE TABLE:

CODE 4698

wiw! Present weather in code figures and optional abbreviations*
Code Decode Code Decode
o4 (FU) Smoke 2% (RESN) Recent rain and snow*¥
06 (HZ) Dust haze 24 (RERA) o Recent freezing rain¥*
08 (Po) Dust devils 25 (RESH) Recent showers##*
11 (MIFG) sha1le 26 (RESH) Recent snow showers**
12 (MIFG) w fog 27 (REGR) Recent hailw*
17 (18) Thunderstorm 29 (RETS) Recent thunderstorms**
18 (5Q) Squall 30 (SA)
19 (FL) Funnel cloud . 31 (SA) Dust- or sandstorm
20 (REDZ) Recent drizzle** 32 (sA)
21 (RERA) Recent rain** 53 (XXSA)
22 (RESN) Recent snow*#* 34 (XXSA) Heavy dust- or sandstorm

35 (XXSA)

NOTE : * Table III (see the Technical Regulations, Volume II, Part 2, pp. 51 to 53)
for abbreviated decode of present weather and forecast weather was used as. a
basis for this table.

#* "Recent" applies if the phenomenon was observed during the hcur preceding the
time of observation. :
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Code

38
39

40
41

42
43
I
45
46
k7

48
59

50
51
52
53

54
55
56
57

58
59
60
61
62
63

64
65

66
67
68

(BLSN)

(BLSNY

(BCFG)
(BCFG)

(FG)
(FG)
(FG)
(FG)
(FG)
(FG)

(FZFG)
(FZFG)

(DZ)
(D2Z)
(pZ)
(DZ)

(XXDZ)
(XXD2)

(FZDZ)
(FZDZ)

(RA)
(RA)
(RA)
(RA)
(RA)
(RA)

(XXRA)
(XXRA)

(FZRA)
(FZRA)
(RASN)

——— — S —————————

Decode

Blowing snow

Fog patches

Fog

Freezing fog

Drizzle

Heavy drizzle

Freezing drizzle

Rain

Heavy rain

Freezing rain

Heavy freezing rain

Rain and snow

ANNEX XXTIV

Code

69

70

71
72
3

T4
75
77
79
80

81
82
83
B4

85

87
88

89
90
91
92
93
o4
95

%

97
98

99

(RASN)

(SN)

(SN)
(8N)
(sN)

(XXSN)
(XXSN)
(sN)
(PE)
(RASH)

(XXSH)
(XXSH)
(RASN)
(RASN)

(SNSH)
(XX3N)

(GR)
(GR)

(GR)
(XXGR)
(RA)
(XxXRA)
(GR)
(XXGR)
(18)
(TSGR)
(XXTS)
(TSSA)

(XXTS)

Decode

Heavy rain and snow

Snow

- Heavy snow

Snow
Tce pellets

Showers

Heavy showers

Showers of rain and snow

Heavy showers of rain
and snow )

Snow showers

Heavy snow showers

Soft hall

Hail

Heavy hail

Rain

Heavy rain

Hail

Heavy hail
Thunderstorm
Thunderstorm with hail
Heavy thunderstorm

Thunderstorm with dust-
or sandstorm

Heavy thunderstorm with
hail
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ANNEX XXV

Annex to Recommendation 20 (CSM-IV)

AMENDMENTS TO WMO PUBLICATION No. 9.TP.4, VOLUME B

FM 51.D AERODROME FORECAST

TAF

' . tor!
G16,6,6, CCCC  adaff(/f £ )  (VVWV) (w'w') (N_cCh h )  (CAVOK)

(OGF

TFTF) (6IchihitL) (5BhBhBtL) 9i_nnn

3

NOTES :.

(1)

(@)

(3)

(%)

(5)

The code name TAF 1s used as a prefix to the message, indicating that 1t is an aero-
drome forecast, but in the case of a collective of such forecasts, it should only be
used in the heading of the collective.

Groups or-elements enclosed in brackets and groups with an indicator figure may, unless
otherwise specified, be omitted from a particular message whenever the elements speci-
fied in the group are forecast not to occur, or are not required.

Groups may have to be repeated in accordance with the detailed instructions for each
group.
Owing to

(1) The unavoidable limitations in the definition of some of the elements, for
example, VVVV, hshs’hihf hBhB’ tL’ ff and fmfm,

(i1) The variability of these elements over very short intervals of time and space,
and

(111) The present inadequacles of forecast techniques,

the specific value of any of the above elements given i1 forecasts should be understood
to be necessarily approximate, and the value of the element in question should accord-
ingly be interpreted as representing the most probable mean of a range of values which
the element may assume during the period of the forecast concerned and over the area
or in the airspace concerned,

Similarly, when the time of occurrence or of change of an element is given in a fore-
cast (as indicated by GG and Gp), this time should be interpreted as representing the

most probable mean of a range of times.

Instructlons for the group CCCC:

When the same forecast applies to several aerodromes, more than one CCCC group may be
inserted in the message.
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(6)

(7)
(8)
(9)

(10)

(11)

(12)

(13)

ANNEX XXV

Instructions for the group dddff(/fmf ):
m

(1) The mean direction and speed of the forecast wind shall be indicated by dddff.

(1i) When it is forecast that the maximum wind speed will exceed the mean speed by
more than 10 knots the maximum wind speed shall then be indicated by adding
/fmfm immediately after Ad4aff.

Instructions for the group VVVV (See Note 6 FM 15.D - Annex XXIV of this publication).
Instructions for the group w'w'! (See Note 8 FM 15.D - Annex XXIV of this publication).

Instructions for the group NSCChShS:

(1) The group is repeated as often as necessary to forecast the general cloud dis-
tribution. The order of the cloud-groups is such that the lowest base is given
first, the next higher base second, etc.

(11) In any cloud-group, the Ns is the total amount of cloud that the forecaster
expects to be at the level given by hshs.

(iii) When clear sky is forecast, the cloud-group 1s not used. Cloud-groups are used
whenever Ns =1 to 9.

(iv) When in the first cloud-group NS = Q is forecast, that cloud-group should read
9//hshs where h_h_ is the vertical visibility.

Instructions for the group CAVOK:

When it is expected that the following conditions will apply simultaneously, the
code word CAVOK shall be included in the report in place of the groups (VVVV), {(w'w')
and (NSCChshS):

(a) Visibility: 10 km or more;

(b) Cloud: amount of the lowest layer 4/8 or less and height of base 3,000 metres
or more, and no cumulonimbus present;

(c) Weather: no precipitation and no thunderstorm.

Instructions for the group OGFGFTFTF:

One or more groups OGFGFTFTF may be used to give the forecast temperature(s) at the
time(s) indicated by GFGF’ when this information is required.

Instructions for the group 6IchihitL:
(1) The group is repeated if more than one type or more than one layer of i1cing
is forecast;

(i1) 1If the thickness of the layer for any one type of icing is greater than 2,700 m,
the group is repeated and the base indicated in the second group coincides with
the top of the layer as given in the preceding group;

(iii) The 90-99 decade in the code for hih shall not be used for aeronautical purposes.

i

Instructions for the group 5 BhBhBtL:
The rules in Note (12) applying to icing are equally applicable to turbulence,



(1%)

(15)
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Inspructions for the group 9i_nnn:

(1)

(i1)

(4i1)

(1v)

(v)

(vi)

(vii)

3
The group 90DPWHW, when applicable, is always placed at the end of the relevant
part of the message.
The change groups 96GGGp, 97GGGp, 9SGGGp may appear after any group in the

forecast to indicate that the group(s) following give changed values of the
elements given in some or all of the groups preceding. When change groups refer
to clouds, the state of sky shall always be completely reflected before and
after the change group.

The group 96GGGp indicates a change beginning at GG and continuing throughout
the period indicated by Gp-

The group 97GGGp (temporary variation(s)) is used:

When the condition is not expected in each instance to last more than one hour.
(If the condition is expected to last more than one hour, the group 96GGG is
used or the forecast is divided into periods);

When the condition, 1f expected to recur, will not, in the aggregate, cover
more thanhalf of the forecast period during which the phenomenon is expected to
occur, i.e. the time indicated by Gp.

The group 98GGGp (intermittent variations) is used:

If the variations from the main forecast conditions are expected to be more
frequent than those which would be indicated by a 97GGGp group.

If there 1s a requirement for Gp greater than GG plus nine hours, then the
forecast period should be divided.
The group 999902 may appear after any group in the forecast. It may be used

alone or in combination with a change group. The group indicates the probabi-
1ity of the occurrence of phenomena described in the group(s) which follow, in
accordance with the above rules for the change groups.

(viii) For the change group 913nnn the plain language equivalents specified in Code

1864, as contained in WMO Publication No. G.TP.4, Volume B, may be used in
accordance with regional agreements.

Additional groups or supplementary information:

(1)

(i1)

Appropriate abbreviations or plain language may be added at the end of the
message when directional differences in visibility can be foreseen, and when
it is desired to indicate these specific direction(s) and expected visibility
in the forecast.

The forecast of runway visual range should only be given after agreement be-
tween the meteorological authority and the operators concerned; in that case
this information is added in plain language by using the recognized abbrevia-
tions. .

An amended aerodrome forecast in code form shall be identified by the use of the
prefix TAF AMD in place of TAF and it should cover the whole remaining validity
period of the original TAF. .
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ARFOR

616,050,

NOTES
(1)

(2)
(3)

(4)

ANNEX XXVI

Annex to Recommendation 21 (CSM-~IV)

AMENDMENTS TO WMO PUBLICATION No 9.TP.4, VOLUME B

FM 53.D -~ AREA FORECAST FOR AVIATION

AAAAA (VWYV) (wpwpwy)  (N.COhh)
h
hh heh, 6I hyhty SBhphpt,
1 1
(4 h T T d & f £5)  (2hthirr)
11111 LLL n'n'f f.f
( Lalalolo S L
(22222 n'h'f £ f (d d vv))
W WWWW m m
1_nnn
915
The

code name ARFOR designates an aviation forecast in figure code prepared for a

specific area. ARFOR shall always appear as a prefix to the message.

See Notes (2) and (3) under TAF FM 51.D.

Owing to:

(1)

(11)

The unavoidable limitations in the definition of some of the elements, e.g.
VAAAR hshs, htht’ hfhf, hihi’ thB’ tL, fhfhfh and ThTh R

The variability of these elements over very short intervals of time and
space, and

(11i) The present inadequaciles of forecast techniques, the specific value of any

of the above elements given in forecasts should be understood to be necessar-
ily approximate, and the value of the element In question should accordingly
be interpreted as representing the most protable mean of a range of values
which the element may assume during the period of the forecast concerned and
over the area or in the alrspace concerned. )

Similarly, when the time of occurrence or of change of an element is given
in a forecast (as indicated by GG and G ), this time should be interpreted
as representing the most probable mean Pof a range of times. ’

The code to be used for AAAAA 1s subject to regilonal agreements. Alternatively,
plain language may be used.
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(7)

(8)
9)

(10)

(11)

(12)
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hh,

The 90-99 decade in the code 1577 shall not be used for hBhB, h h_., h.h,,
171 S'Ss

ff
htht’ hxhx.

Instructions for the group NSCChshs:
See Note (9) TAF, FM 51.D.

Instructions for the group 7hth

el

(1) When it is desired to forecast a number of layers giving both bases and tops
for the layers, the cloud- and 7-groups are used in pairs for each layer;

(i1) When the 0°C isotherm is forecast, but no forecast is made for top of clouds,
the 7-group has the form Y/Vhfhf. If two cloud-groups are given but only one

0°C isotherm 1s forecast, the order of the groups 1s cloud-group, 7-group,
cloud-group, 7-group, as indicated in (i) and the second 7-group is given
as 7htht//.

If one cloud-group is forecast and two 0°C 1lsotherms, the groups are given
as cloud-group, 7-group, 7-group with the second 7-group given as 7//hfhf.

See Notes (12) and (13) under TAF FM 51.D.
Instructions for the groups Hh-xh.xThTh dhdhfhfhfh:

These groups shall always be used together and repeated for each level for which
temperature and wind are forecast.

Instructions for the jet-stream sectidn:

The group combination 11111 LLL h'h!f f.f which specifies the posi-
group QL.L, oTo PyRyT T4ty ' Sp p
tion of the Jet core and the wind to be encountered In the jet core, may be com-

bined at the end of the message 1n the form: ‘

h!
11111 QLaL.aLoLo hjhjfjfjfj

h 'h! .
QLaLaLoIb h3 jfjf‘jfJ QLhIhLoLo hjhjfjfjfj ete

in case the Jet extends through a large portion of the area or through several
zones.
Instructions for the maximum wind/vertical wind-shear section:
(1) When the maximum wind is forecast but no forecast is made for the vertical
wind shear, the last group of the section should have the form dmdm//;
(11) When only information for vertical wind shear is to be provided the group
W f f f is omitted from the message and the group d d vv should have
WWWWW m m
the form //vv.

Instructions for the group 913nnn:

2
always be placed at the end of the relevant part of the message. The groups

(1) The groups 90DP*HW, 91p P2P2, 92FtIhLa’ 93FthLo’ 94FtGG if required, shall
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92FtLaLa’ 93FtLOLO, 94FtGG are only used to indicate the type of front,

together with the position or time of passage. The type of weather during
the frontal passage is indicated separately, e.g. by separating the fore-
casts into different periods, or by using the groups 96GGGp, 97GGG_ and

986GGp or by a combination of both methods;

(i1) The change groups 96GGGp, 97GGGp, 98GGGp may appear after any group in the

forecast to indicate that the group(s) following give changed values of the
elements given in some or all of the groups preceding. When change groups
refer to clouds, the state of sky shall always be. completely reflected before
and after the change group;

(iii) The group 96GGGp indicates a change beginning at GG and continuing throughout
the perlod indicated by»Gp; .

(iv) The group 97GGGp (temporary variation(s)) is used:

- When the condition is not expected in each instance to last more than
one hour. (If the condition 1s expected to last more than one hour, the
group 96GGGp is used or the forecast is divided into periods);

- When the condition, if expected to recur, will not, in the aggregate,
cover more than half of the forecast period during which the phenomenon
is expected to occur, i.e. the time indicated by G

(v) The group QBGGGp (intermittent variations) is used:

- If the variatlons from the main forecast conditions are expected to be
more frequent than those which would be indicated by a 97GGG group;

(vi) If there is a requirement for G greater than GG plus nine hours, then the
forecast period should be divided,

(vii) The group 9999C2 ma& appear after any group in the forecast. It may be used
alone or in combination with a change group. If the latter, the 9999C2

group precedes the change group. The group indicates the probability of the
occurrence of phenomena described in the group(s) which follow, in accordance
with the above rules for the change groups;

(viii)For the use of any change group 91 nnn in coded aeronautical meteorological

forecast messages, Meteorologlcal Services have the choice between the coded
form of the change group and its plain language equivalent.

(13) An amended area forecast in code form shall be identified by the use of the prefix
ARFOR AMD in place of ARFOR, and 1t should cover the whole remaining validity
period of the original ARFOR.

FM 54.D - ROUTE FOKECAST FOR AVIATION

ROFOR

G1G1G202 ccce (QLaLaLOLO) ceee 0i,zzz

6
(NOCh )  7hhhh, 6T hht

(v ) f ¢c'iilL

(wywyw,)
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SBhghpt, (M h M qd £ £ f)  (2hipT gl p)

)
(11111 QLaLaIbIb thijfJfJ)

(22222 nh'n'f £ £ (d.d vv))
WWWWW mm
i_nnn
915
NOTES :

(1) The code name ROFOR designates an aviation forecast in figure code prepared for
a route between two specified aerodromes. ROFOR shall always appear as a prefix
to the message.

(2) See Notes (2) and (3) under TAF FM 51.D.
(3) See Note (3) under ARFOR FM 53.D. .
(%) The forecast conditions may be described by one of two methods:

(i) By dividing the route into sections (i2 = 0 to 5 inclusive) and giving the

detail of conditions expected during the perliod over the extent of each
section. Five-degree zones (i2 = 5) may be combined if weather elements

are sufficiently uniform;

(11) By selecting series of points along the route (in = 6 to 9 inclusive) and
forecasting the conditlons at these polnts. Sufficient points must be
selected to provide an adequate sampling of the various weather and wind
conditlons expected along the route.

(5) Instructions for the group GlGlG2G2:

The forecast 1s considered as valid between the hours G Gl and G2G at all points

1l 2

or in all sections along the route.

(6) Instructions for route designation - groups CCCC (Q LaLaLbLb) cccee:

(1) The route to which the forecast applies 1is given by the international four-
letter location indicators CCCC of the aerodromes at either end of the
route. Where it is desirable to specify the route in greater detail,

group(s) QLaLaLbLo is (are) included between the CCCC groups to identify a

sufficient number of additional points;

(i1) The forecast detaill is given starting from the aerodrome of departure in-
dicated by the first CCCC group.

(7) Indications for the 0i,zzz group. This group 1s used at the start of the fore-
cast for each section or point.

(8) See Notes (5), (6), (7) under ARFOR FM 53.D.

(9) - See Notes (12) and (13) under TAF FM 51.D.

(10) See Notes (9), (10), (11), (12) under ARFOR FM 53.D.

(1) In addition to instructions for the group 9i}nnn given in Note (12) under
ARFOR FM 53.D the groups 9SIAC 952LaLa, 9531hLa’ 9541bL0' 955LOL°, or the
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corresponding plain language alternative terminology shall be used 1if it is
necessary to indicate changes along the route.

(11) An amended route forecast in code form shall be identified by the use of the prefix
ROFOR AMD in place of ROFOR and it should cover the whole remaining validity period
of the original ROFOR.

M 55.D - FLIGHT FORECAST FOR AVIATION

FIFOR
GdeGaGa ccee (QLaLaLoLo) ccce Oi 444

(VVvv) (wl ) l) (NSCChshs) 7hththfhf 61 hihitL

Thi

SBhBhBtL (lmxthhTh dhdhfh h h (2hPhﬁT§TP)

11111 LLL h'n'f f f

( Q’L aoo J3Jd J)

(22222 h'h!'f f (d a vw))

] . WWWWwwW m m

i_nnn

9 3
NOTES:
(1) The code name FIFOR designates an aviation forecast in figure code prepared for a

specified flight. FIFOR shall always appear as a prefix to the message.

(2) See Notes (2) and (3) under TAF FM 51.D.
(3) See Note (3) under ARFOR FM 53.D.
€D Instructions for route designation:

(i) The aerodrome of departure is indicated by the first international four=
letter location indicator CCCC and the aerodrome of arrival by the second
indicator CCCC. Where it 1s desirable to specify the route in greater
detail, group(s) QLaLaLOLo shall be included between these two CCCC groups
to identify a sufficient number of additional points;

(11) The forecast detail is given starting from the aerodrome of departure.

(5) Instructions for the Oigzzz group. This group is used at the start of the fore-
cast for each section of the route.

(6) See Notes (5), (6), and (7) under ARFOR FM 53.D.

(7) See Notes (12) and (13) under TAF FM 51.D:

(8) See Notes (9), (10), (11), and (12) under ARFOR FM 53.D and Note (10) (i) under-

ROFOR FM 54.D.

(9) An amended flight forecast in code form shall be identified by the use of the

prefix FIFOR AMD, in place of FIFOR, and it should cover the whole remaining vali-
dity period of the original FIFOR.
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SPECTIFICATIONS OF SYMBOLIC LETTERS

Introduce the following symbolic letters (or groups of letters with their

specifications):

dmdm Direction, in tens of degrees, from which maximum wind will blow at the level
given by h¢h& (Code 0877)

fhfhfh Wind speed, in knots, at the level given by hxhX

fff Wind speed, in knots, at the level given by h'h!

WWW . : . W.oW

h&h& Height of the maximum wind level in ICAQ flight level numbers, last figure
omitted

v Vertical wind shear in knots per 300 metres

WiW Wy Forecast weather (Code 4691)

(1) Whenever any of the following phenomena are forecast: tropical revolving
storm, severe line squall, hall, thunderstorm, marked mountain waves, wide-~
spread sandstorm or duststorm, freezing rain; it should be indicated under
WiN1Yas

(2)  According to the regional air navigation agreements the corresponding
equivalents in the form of letter abbreviations (Code 4691) may be added,

following immediately the wl lwl figures.
Code_4691

wlwlwl ~ Forecast weather Code figures Abbreviations
Thunderstorm 111 TS
Tropidal rgyolving stbrm 222 TRS
Severe line squall 333 , 1LSQ
Hail 4y HAIL
Marked mountain waves 555 MTW
Widespread sandstorm 666 SAND
Widespread duststorm 77 DUST
Freezing rain 888 FZR
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ANNEX XXVII

Annex to Recommendation 22 (CSM-IV)

AMENDMENTS TO WMO PUBLICATION No 9.TP.4, VOLUME B

FM 71.D - ngggf_gf_gggthly means from land station
. lalal
CLIMAT  ITiii PPTTT e'e'enn R, lRle/
PP Talal
(NORMAL PPTTT e'e'e'n n RlRlRl// )

NOTE S : Delete Notes (2) and (4) and renumber Notes (3) and (5) respectively (2) and (3).

FM 72.D - Regort gf_gontglz_mgans_frgm ocegg_ygg}?gg §§§§ion
CLIMAT SHIP . 99LaLaLa QbLbLoLoLo
H 1 ¥
PPTTT elele // TTTnn Rlalnl R./
or
TSTSTS//
Tatlal
(NORMAL PPTTT e'ele'// TSTSTsnrnr R,R,R,//
or
TSTSTS// )

NOTES : Delete Notes (2) and (4) and renumber Note (3) to read (2).

FM 75.D = Report of monthly aerological means from lggg_statign
CLIMAT TEMP IIiil P PPPT TT T T
ooo0o o o do do do

HHHHnT nTTTTTd Tden r.r. dvdvdvafv

HHHHnT nTTTTTd Tden rfrf dvdvdvafv

“s e e cs s e saacs sses e

ete.
NOTES: Delete Note (4) and renumber Note (5) to read (4).



ANNEX XXVII 181

FM 76.D - Report of monthly aero}ggieal means from ocean weather station

CLIMAT TEMP SHIP

LLL

% aLa. a Q'cLoLoLoLo I:.oPoPoPoTo ToTonono'l‘do
T Or d Tdenvrfrf dvdvdvafv
T r"I‘ d Tdenvrfrf dvdvdvafv

ceense seco e esese ses e

etc.

NOTES : Amend Note (2) to read: :
See Notes (2), (3) and (4) under CLIMAT TEMP, FM 75.D.

NEW OR AMENDED SYMBOLIC LETTERS

Delete d_d and its specification,

vV

Add :

dvdvdv Direction, in degrees, of the monthly mean vector wind at specified isobaric
surfaces.(FM 75.D, FM 76. D)

NOTE: 500 1s added tod—vdzai when the speed of the monthly mean vector wind is

100 knots or more up to 199 knots (see Note (1) under I'Vi'v ).

Delete UU and its specificdation.

Add :
elele! Mean vapour pressure for the month in tenths ofamillibar.(FM 71.D, FM 72.D)
nv Number of days for which the wind observations are missing for the standard
isobaric surface concerned (n = 9 if observations are missing on nine,
ten or eleven days).
(FM 75.D, FM 76.D)
nrnr Number of days in the month with precipitation equal to or greater than 1 mm,

(FM 71.D, FM 72.D)

Amend f f to read:
. vv

ff Speed, in knots, of the monthly mean vector wind at specified isobaric
vy surfaces.
(FM 75.D, FM 76.D)

(1) By fva the speed, in knots, 1s reported up to 99 knots. Greater speeds

are reported as follows:

Tor speeds of 100-199 knots inclusive, 500 is added to dvdvdv' This
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means that when decoding, 100 knots are to be added to the number of
knots shown by fva .

nTnT Number of days in the month for which temperature observations are missing
' for the standard lsobaric surface concerned. '
(FM 75.D, FM 76.D)

Delete RlRl and its specification,

Add:
RlRlRl Total precipitation for the month (dee 3591)
(FM 71.D, FM 72.D)
(1) RlRlRl equals precipitation in millimetres if the total for the month

is 550 mm or less. If the total precipitation for the month is more than

550 mm and not more than 4960 mm, RlRlRl equals the precipitation to the

nearest centimetre plus 500; e.g. if total precipitation for the month is

3348 mm, then R‘lRlRl = 835,

Code figures 551 to B54 are not used.
000 = no precipitation

997 = 1less than 1 mm

998 = more than 4960 mm

999 = measurement impossible

Delete r'_f and its specification,

Add:

r_r Steadiness of wind at a specified isobaric surface (FM 75.D, FM 76.D)

(1) The steadiness factor is the ratio of speed of the monthly mean vector
wind to the speed of the monthly mean scalar wind expressed as a percentage.
"-It 1s reported to the nearest one per cent.
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ANNEX XXVIll

Annex to Recommendation 23 (CSM-IV)

AMENDMENTS TO WMO PUBLICATION No. 9.TP.4, VOLUME B

MAFOR YYGlGl/ OAAAam lGDFmWl (2VSTXTn) (EDKP HH)

WWW

NEW OR AMENDED NOTES

Renumber Note (2) to read (3).

Add new note:

(2) The group YYGlGl/ shall be used to give the time (GMI') and date of the beginning
of the period for which the whole forecast or set of forecasts is valid. It need
not be repeated if forecasts for several areas (AAA) are glven in the one message.

Delete the present Note (3) and replace by the following:

(%) The set of groups lGDFmWl (2VSTxTn) (BQKPWHWHW) can be repeated as many times
as necessary to describe the changes 1n the meteorological conditlons forecast
in a given area, due attention being given to the need for strict economy in the
number of groups used. The first group 1GDFy Wy in which G = 1-8, and the follow--

ing optional group(s), i1f used, then refer to the forecast weather commencing at
the time given in the group YYGlGl/ and continuing through the period indicated

by G. Subsequent groups lGDmel (G = 1-8) give the period of time that the

described weather 1s forecast to persist commencing at the end of the period
covered by the preceding group lGDmel (G = 1-8). Any set lGDmel (2VSTxTn)

P = - =
(3DK wHwHw) (G = 1-8) may be followed by a group lGDme1 (G = 9) describing a
phenomenon which is forecast to occur occasionally in the same period.

Renumber the present Notes (4) and (5) to read (5) and (6) respectively.

AMENDED CODE TABLE

Code 1300

G = Perlod of time covered by forecast
Amend specification of Code figure - O to read:

0 Synopsis of meteorological conditions 1n the forecast area at the time of the beginning
of the forecast period.
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ANNEX X XIX

Annex to Recommendation 25 (CSM-IV)

AMENDMENTS TO WMO FUBLICATION No.9.TP.4, VOLUME B

Pages I-A-1-5 and I-A-1-27

In FM 21.C

amend YQLaLaLh LoLbIbGG to read:

99LaLaLa QcLoIbIbLo YYGG:Lw

Pages I-A-1-6, I-A-1-29, I-A-1-30 and I-A-1-31

In FM 22.C and FM 23.C amend YQLaLaLa LoLoLoGG to read:

In FM 26.B amend GGgew

99L.aLaLa QcLoLbLoLo YYGGiw
5 YQLaLaLa LOLOLO to read:

el
99LaLaLa QcLbIbIbLo YYG'G Wy

Page I-A-3-11

Before GFGF

insert:

/
G'G' Time to the nearest quarter hour GMT (FM 26.B)
(1) The time recorded is that relating to the phenomena

(2) The value of G'G' reported is GG if the time to the
hour is GG,
GG+25 1f the nearest quarter hour is GG+15 minutes,
GG+50 1if the nearest quarter hour is GG+30 minutes,
GG+75 1if the nearest quarter hour is GG+45 minutes.

Page I-A-3-16

After the entry for i, enter:

J
iw Wind indicator (Code 1855)
(FM 21.C, FM 22.C, FM 23.C)

reported by w2

nearest quarter

and
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Page I-A-3-19

Add under L L I, the following:
oo0o
LOLOLOLo Longitude in tenths of a degree (FM 21.C, FM 22.C, FM 23.C and FM 26.B)

(1) See Note (1) under L L L
aaa

Page I-A-3-25

Add under Q the following:
Q, Quadrantof globe (Code 3333 (FM 21.C, FM 22.C, FM 23.C, FM 26.C, FM 33.D and FM 36.D)

Page I-A-3-35

For YY add the references FM 21.C, FM 22.C, FM 23.C, FM 26.B, FM 32.D, FM 33.D, FM 35.D and
FM %6.D

Page I-A-4-33

Insert new code as follows:

Code 1855

iw - Wind indicator

Code .figure
(0] Wind speed estimated Wind speed
1 Wind speed obtained from anemometer in metres

Wind

3 nd speed estimated wind speed
4 Wind speed obtalned from anemometer in knots

* See Amnex XX of this publication.
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ANNEX XXX

Annex to Recommendation 34 (CSM-IV)

Annexe & la recommandation 34

(CMs-1V)

LIST OF STATIONS WHOSE DATA ARE TO BE INCLUDED IN THE NORTHERN
HEMISPHERE EXCHANGES ‘

LISTE DES STATIONS DONT LES DONNEES DOIVENT ETRLC INCLUSES DANS
LES ECHANGES DE L'HEMISPHERE NORD

T e e - ™ S — - —— T —— T  — — —- T — —— > o - - ——— " W > D e o Mo et e G S o e

- 06:
07:
08:

10:
11
12:
1%
15:
16:

17:

20:
21:
22:

: 001
: 052
: 005
: 005

320
011
110

001
515
035
036
105
128
120

059
641

022
350

046
358
113

005
057
026

018
330

081
130

023
521

147
518
250
274
310

080
687

026
606

069
432
165

025
062
100

063
340

180
149

160
536

185
782
295
333
420

105
716

038

087

S04

217

028
066
171
077
350
230
150

181
538

055
069
222

082
360

4a7
180

221
275

062
077
302

202
380

610
222

261
583

203 (209 328

934
320
462
552

158
743

050

107
o4
235

375
483
614
190
749
060

274
802
271

424
615

242
5%

096

292
824
522

098 105
084 090
334 395

152
095
628

210 212*220

390

240 460

(284) 285
589 594

38/ 363

577 839

261 310
124 128

353 667
946 965
550 583

480
306

882

320
170

674
982
657

203
836
772
230

510
314

410

982

350
196
yZn

768

241
897
797
250

630
39

438

420
200

83

802

262
911
804
260

650

495

738

470

219

820

384
935
917

270

690
503

866

560

240

887

415
963
953
280

747
506

597

244

482

310

761
509

622

280



99923:
24

25:
26:

99927:
28:

29:
30:

31

33:
34

35:
35:
37:
38:

40:
41
4o

43

45:
46:
47

022
711

105
908

123
038

037

064
722

- 231

028
758
004
538
053
564
008
009
866

078
663

003
018

001
o45
001
310
477
706
821
350
780
103
559
909
003
295
540
214
005
692

008
582
843

032
724

125
Qul

173
063

196

225
748

263
054
802
088
707
061
611
036
122
880

108
700

061
054
062
613

007
356
560
712
831

530
858

137,

591
971

o4
314

251

749

058
285
891

074
754

143
959
248

258

271

255
825

282

230
823
123
735

098
618

o041
172

121
746

177
235
081
656

039
357
564
718
841

598
917
165
623
977
ou1
329

259

146
804

266
966

399
298

553

275
838

313

309
862

137
770

150

317
247

133
796

428
260

178
687
045
362
272
736
846

620
o41

182
634

063
333

277

066)699

105

590
898

108
598
909

117
L

288

810

146
600
927

219
884

343

551
477

612
440
900
574

293
935

300
873

186

393
336

358
953

665
472
232

750

100

375
586

43
856

640

314
704

128
353

292

202
159
602
936

ANNEX XXX

149
368

304 354 373

274
94

507

594
702

7371
642

634
521
965

369
960

217

658
500

345,
779

181
369

330
921
561
621
781

906
661

69¢€
554

388
252

791
560

4 406

870
789

355
880
199
427
6u2
767
ou8

712

361
809

192
371

383
933

629

677

850

947
679

807
536

416
%89

815
691

416

982
285
288
895
230
430
650
769
966

715

379
840

201
400

165 184 401 412
636 662 673 744 778

945

963

418
955

641

703

698

838
673

484

411

837
737

529

392
927

270
438
676
800

981

756

398
867

237
418

420

472
966

671

821

865
692

510
509

910
824

542

457
954

290
449
689
809

765

410
875

279
467

426
807

552 631 678
688 738 817

913 954 956

894
710

532
540

U6
858

576

207
974

768
475
886

284
497

420
827

187
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99948

50:
51:
52:
53:
54

55:
56:
57:

58:

59:
60:

61:

62:

63:

64

99965 :

ANNEX XXX

| ‘ /094
008 018 042 053 062 069 074 078 0807096 108 -10 112 303
327 %31 381 400 407 431 455 462 480 500 564 568 601 615
620 647 657 665 694 820 838 848 855 860 866 870 877 900
018 G930 940 948 966 972 983 991
527 557 632 727 745 756 915 949 953 963 978
076 156 463 567 644 709 777 828 855 895 931
203 256 267 418 53% 681 818 856 889
068 276 336 463 502 543 673 698 723 845 863
102 135 1671 208 292 524 342 423 471 511 534 616 662 774
823 857
299 472 591 773
029 046 116 146 182 294 312 444 462 671 739 778 964 985
006 036 083 237 265 297 447 461 494 515 662 679 745 816
902 957 993
027 040 102 238 251 367 424 457 477 527 633 666 715 847
921
023 082 134 265 293 316 431 663 758 838 948 981
020 030 096 115 120** 155 185 190 230
250 275 360 390  425%* 490  525** 545** 571
580 590 606** 611 630** 670** 678 680** 715
735 760 765**
O17** Q24** 049** 052 (036**;075**(043**)090  096**
202** 214.%* 2p3%* D045 230%* 240** 250** 257 265 _
272 (277) 285** 290 (296**)297**(293**)401** 4O3**
415 415 4482 450 ** 497**(499**)600 (627**)630**
(498**)641  (679) 687 695 (701) 816**(766) 829**
832 (856) 866** 881 902 931 934 **
002 010 016 019 053% 055 063 103 124
131 1671 259** 271 306 318 333 338 366 387
405 414 417 420 432 462 640 644 660
680 721 730 751 752** 760 970 770 772
781** 820** 840  871** 880** 910** QuO** 941
o021 006** Qu43** 125 170%* 290** 225%* 230 240
47** 250** 260  B30** B3N** ZZLA*F 402 HO3** 450
(453**)491 472**(474**)475** B12*% 610** GR4** G30**
(654**)661 **(671**)676** 694** 705

005** 014** 006** 040
(507**)510%* 556**(552**)600 (961**)61C"* (605**)650

062

458** 459** 460** 500

654 656  658** 650%* 6E0** 661**(655**)662** 700
707¥* P05** 706** 750  P5A**(708** Y7L 3**) 753 ** P54 %*
756** 853 (851**)860 (880**)870 893 (890**)900
901** 910 931 950  960** g1 *x

001** 019 046 (015**)073 (064**)082 101 12%
(1M2**)134 167 201 (208) 229 (236) 243 250
257 271 306 330 (361) 335** 352 (319**)387
(344) 418 432 442 467 (465) 472 (475) 503
(545**)510 (522**)528*™ 539%* 548 555 (557**)578

(585**)592**(599**)660



99970: 027
326

72: 202
250
326
423
518
597
694
753
816
852
904
920
ou49

74 043
76: 050
573

78:=: 016
584

80: 001
407

81: 002
82: 017
- 91: 065

524
700

9: 001
97: 008

98: 135
642

086
350
206
251
327
429
520
600
705
764
818
860
905
921
953

051
151
581

073
663

009
410

202
029

115
337

035
014

153
367
208
259
334
440
528
601
707
768
819
863
506
923
96i

62

160
o4y

095
730

022
413

225
067

131
348

109
0238

200 218
381 388

211 219
265 270
340 344
445 451
532 534
603 606
712 716
773 775
822 825
867 869
907 908
924 925
965

072 074

225 255
649 680

119 325
741 762

062 039
419 423

251 275

155*165
3567366

145 147
o48 404

223(232)327 328
645 653 748 755
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219
398
220

405

150

371 -

163 4

450
4
856(

222
414

222
278
363
469
5y
627
726
793
828
872
210

932

082
382
595

231

454,

226
280
365
196
553
636
754
800
831

367 387

8l ¢

09
a7

Stationary meteorological ships

Navires météorologiques stationnaires A BCDEI JKMNPVT

Arctic floating stations

htations flottantes arctiques

Ships' rcports

Messages de navire

Ilotes:

** Observations
** Observations

* Observations
* Observations

273

235
70k
386
488
572

5 654
5 758

8C9
810
89%
915
938

093

458
833

/439

G70
136
457

*245
15‘57

465

279 308

240 2up
308 311
294 405
493 503
576 578
662 677
Variadl
811 813
841 846
896 900
916 §17
940 945

094 098

499 549
904

486 501
988

308 336
462 463

250 275
490*601

291 509

248
317
413
506
583
687
749
815
848
onz
918
46

120
556

526

401

285
610

29 439 444(526)55C(543)618,630
850) 75

188 189

ABCDEIJKMNPVT

are at present only made at 0000 GMT
effectuées uniquement a

are at present only made at 1200 GMT
effectuées uniquement a

0000 TMG

1206 TMG

189
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List_of upper-air_statians _for_the_ construction of northern

i v s i G o —— o — e S a0 s T o o e S

99901: 001 028 152 241 384 415
02: 057 066 077 084 160 836 935 963
0%: 005 026 170 %22 496 774 808 920 953
O4: 018 202 220 270 310 320 340 360
06: 011 030 181 260 447 476 610
07: 110 145 180 480 510 645 761

© 08: 001 221 302 495 509 521**536 59u4**

10: 035 184 202 338 393 410 739 866
11: 035 518 934
12: 105%**330 374 425 577 843 982
13: 130 276
15: 120 420 614
16: O44 080 242 320 420 560 596 622 716 754
17: 030 062 130 220 280 606
20: 046 069 107 274 292 353 674 744 891
21: 358 432 S04 647 824 965 982
22: 113 271 522 550 802
2% 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
26: 038 063 258 298 422 629 702 781 850
27: 037 196 553 595 612 947
28: 275 440 698 722 900 952
29: 231 282 574 612 634 698
30: OS54 230 521 554 636 673 692 710 758 935 965
31: 004 088 168 300 329 369 510 707 735 873 909 960
32; 061 150 165 186 217 389 540 618
3%: 008 036 345 393 631 658 815 837 946
34: 009 122 172 300 560 731 858 880
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99935: 108 121 229 394 700 746 796
36: 177 870
37: 018 054 260 549 789 985

38: 062 081 392 457 507 545 613
687 750 763 836 880 o054

40: 007 100 I79 265* 372 427 449 4PPx
564 575 586 597 650 ~ 689** 754

841** 948
41: 358 530* 640* 661* 675** 756* 780*
917*

42: 182 339 410 475 647 809 867
43: 003 149 279 295 333 369* 371

466** 540
440 292 354 373
45: 004+

46: 692*  (697) 747

47: 058 122 187 _| 401 412 420. 582
590 600 646 678 74k 778
807 &7 909 918 931 945 963

48: 053 097 (096) 327 407 455 568
601 * 694* 819 838 848 855 900

50: 527 557 953 .

51: 076 431* 463 644 P09 777 828

52: 203* 267 32% 418 533 68l (652%)
818 836 866 889

53: 068 463 513 641 (915*)772 845

S4: 102 135 161 218 292  337*% 342

: 274, 497* 511  662* 823 857 ‘

55: 299 591

56: 096 (080*)137* 146  (029*)294 492
571 691 739 778 964 989

57: 036 083 ° 127 447  (328*)461 494
515 679 745 816 957 972 993

58: 027 203 238 (321) %7 457 606
633 666 725 847

59: 134 211 255 87 316 431 758
987 .

60: 020 060 096 115 119* 127 155**
300*¥  571** 580** 630** 678* 680** 715* 760*

61: OL7** 024** 052 090  (075**) 202 214**
226 257  (265) 272 290 401  403**
415 421 (442) shi (200) 766** (695%*)
829 832+* (853) 902
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99962:

63:

e4:

65:
70:

99972:

74
76
78:

80:
81:
91:

96:
97:
98:

ANNEX XXX
011 062 131 161 271 206 278
4l 641** 660 221** 760 271 8U40*<
880 ou1
021** 125** 210 230 260%*  450*  (451%)
612 684 705%*  (654**)
005** 458 (459) 500** 600 (931) 650
(610**)656 700 750 (654) 753 756
870 (860) 910 (893)
046 201** (202) 306 330 §561**§387
503 510 548 (555) 578 592**
026 086 133 200 219 231 261
273 308 216 326 350 361 398
414 454
201 202 206 208 211 221 224** 226 232 25% 24 2.7 250
251 25% 259 261 265 270 274 290 304 311 317 327 340
353 363 365 374 385 393 403 .25 429 445 451 456 469
476 486 49% 506 513 520 528 532 553 562 572 576 583
597 600 606 637 645 655 662 681 694 712 722 734 747
264 768 775 785 793 798 807 811 81' 816 &6 8 ¢ 848
867 879 896 906 907 909 913 915 917 918 924 926 934
938 945 957 964 963
043 051 072 074 081 082 09C 109 486
225 255 204 458 644 679 692 749 904
016 063 076 089 118 325 355 367 384 397 439 486 501
526 806 866 897 954 967 988
001 028 222 250 413 L4l Uu**
200 251 405 |
066 115 131 165 217 245 250 275 285 334*337 348*366
206*408*413*610 700
001 035*145 163 413 465 509

014 404 450

223**327 Wi 618 653 754 836%*
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Stationary meteorological ships ABCDEIJKMNWNPVT
(T~ during summer segson
only)

Navires méteorologiques stationnaires ABCDEIJKMNPVT
(T- en été seulement)

CODED AIREPS
MESSAGES AIREP CHIFFREES

Arctic floating stations
Stations flottantes arctiques

PILOT TEMP SHIP PILOT SHIP reports
Messages PILOT TEMP SHIP PILOT SHIP

Belected satellite data

Note: * Observations are at present only made at 0000 GMT
* Observations effectuées uniquement a 0000 TMG
** Observations are at present only made at 1200 GMT
** Observations effectuées uniquement & ' 1200 TMG
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ANNEX XXXxi

Annex to Recommendation 37 (CSM-IV)

AMENDMENTS TO WMO PUBLICATION No 9.TP.4, VOLUME C, CHAPTER I

Part IL
The diagram of the Northern Hemisphere Exchange System in paragraph 1.1.4 should

be changed as shown below:

PLAN OF THE NORTHERN HEMISPHERE EXCHANGE SYSTEM

NEW DELHI

ND 2
L
//4‘1 2‘}\\

R R

10KY0 //gl‘ ";\\ MOSCOW

Poona

Potsdam

NEW YORK OFFENBACH

Legend :
R : Radioteletype circuit

L : Landline circuit

NOTES : (1) The programme from Offenbach is obtained at Moscow through IMTNE channels.

(2) As an interim arrangement the Offenbach data will be transmitted to Tokyo
via Moscow and New Delhi instead of via New York, 3an Francisco and
Honolulu.
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Paragraph 1.1.5

In the first sentence, omit "(TEMP, PART A)".
Replace the second sentence (lines 2 and 3) by the following:

The individual stations from which reports are to be included are determined in
sessions of the Commission for Synoptic Meteorology. DBetween sessions of that
Commission, its president can approve changes.

Paragraph 2.1.1.2(b)

At the end of sub-paragraph, omit * and corresponding footnote.

Paragraph 2.1.1.2(c)

Insert (d) before "The above transmissions, etec.".

Paragraph 2.3
Omit the final section from "Coded data, plotted, etc." to end of footnote.

Part ITI

Paragraph 2, Note 2
Omit "4" in "(groups 2, 4 and 5)".

Paragraph 3
Add after Ref. Res. 24 (EC-IV):

In messages from mobile ships the UY-letter call sign should begin the line con-
taining each ship's report. If this Y-letter call sign cannot be ascertained the
word "SHIP" will begin the message. Messages from ocean weather vessels when on
station will be preceded on a separate line by the 4¥-indicator for the ocean
statlion concerned.

Paragraph 7

Add: Since procedural signals listed below are numerous, short bulletins should be
avolded as far as possible.

Paragraph 7.3.1

After "™IT : Data designator (see Table A)'under "AA" replace present text by:
AA: Geographical designator (for land stations see Table B)
(for ships see Table C)
(NOTE : A new Table C 1s inserted later and present Table C renamed Table D).
In Note 1, change second sentence to read: )

Tt corresponds, except in the case of bulletins of ship reports, to an agreed
list of station reports etc.

Paragraph 7.4
Replace by:

The text of a bulletin should consist of messages in one code form only, e.g.
SYNOP, TAFOR, etc.
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Paragraph 7.4.3

Replace "report" by "message".

Paragraph 7.4.4
Replace by:

Message separation signal: Each individual message and successive parts A, B

and C of current aerological messages shall be terminated by one Signal No. 22
(figure case position) of the International Telegraph Alphabet No. 2. This will
follow the last figure of the last group of each message with no intervening space.
In upper-alr bulletins individual station reports and successive sections of cur-
rent aerological messages will be immediately preceded by the alignment funection
(see paragraph 7.6 below) and an additional Signal No. 28 ("Line feed"). Addi-
tionally, parts A and B of an aerological report when one immediately follows the
other shall be separated by 8-letter shift signals.

Paragraph 7.7
Insert new paragraph, reading:

To render non-effective any accidental shifts from figure to letter case on
transmission of the aligmnment function, one figure shift (Signal No. 30) shall

begin any line of which the first character 1s a figure. The full bulletin format
is illustrated in Table D.

Paragraph 7.7

Renumber to read: 7.8

Paragraph 7.7.1

Renumber to read: 7.8.1

Paragraph 7.7.2

Renumber to read: 7.8.2

Paragraph 7.7.3
Replace in toto by the following:

7.8.3 When an error is detected during and before completing a transmission but
too late for an immediate correction the full message corrected and preceded on
the same line by "COR" will be transmitted at the end of the text of the bulletin
and prior to end of transmission signals. If more than one message requires
correction, "COR" will be inserted before each corrected message.

Paragraph 7.7.4
Replace in toto by:

7.8.4 In actual or forecast analysis bulletins, errors detected after transmission
of a bulletin is completed will not be corrected.

In all other bulletins, errors detected after transmission shall be corrected
by means of a new bulletin.' The abbreviated heading of the new bulletin will consist
of the abbreviated heading of the bulletin containing the error followed by the
indicator "COR" on the same line. The text will consist of the correct and full
version of all messages in which errors have been detected. In TEMP and PILOT

messages, Parts A, B, C, with appropriate MiMi indicators, may be treated as
separate messages.
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Add the new paragraph;

7.9 Procedure for repetition

When for a particular reason it 1s necessary to repeat a bulletin which has
already been transmitted correctly, it shall be preceded by the indicator DUPE written
on a separate line between the preliminary line and the line containing the abbreviated
heading - the addressee being stated after the indicator DUPE.

Example: ZCZC
DUPE EBBR
SMFRI LFPW ‘020600

PAGE C - CHAPTER I - 23 E

Add to heading of Table B under TTAA(i) etc. "for bulletins contailning messages from

land stations".
After Page C - Chapter I - 28 E - insert new Table as follows:

TABLE C

GEOGRAPHICAL DESIGNATORS (AA) FOR USE IN ABBREVIATED HEADINGS

TTAA(1) CcCCC(k) YYGGgg in bulletins contalning messages from ships.
The first letter will denote the nature of the ship:

For stationary weather ships: W

For moblle ships HE

The 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 V
from Region VI
from South of 60°S
from more than one Reglon

HrKuaoamDpDaoaw=

NOTE : Whenever practicable separate bulletins should be prepared to avoid the use
of the letter "X". '

PAGE C - CHAPTER T - 28 E

Replace "C" by "D" in table heading.
In lines 5 and 6 insert before 810 and 836 the figure shift symbol.

PAGE C_- CHAPTER I-3lE

In the Indian Ocean section of chart, for "West" read "East" and vice versa.
The French text on the right-hand side of the map -should read "occidentale".
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ANNEX XXxXII

Annex to Recommendation 43 (CSM-IV)

SPECIFICATIONS FOR TELEGRAPH TRANSMISSIONS
(LINE AND H.F. RADIO)

1. The nominal basic modulation rate for telegraph type transmission shall be 50
bauds.
2. For telegraph type transmissions where a modulation rate higher than 50 bauds

is required, the preferred alternative is 75 bauds.

3. The nominal duration of the tansmitting cycle should be at least 7.4 units
(preferably 7.5), the stop element lasting for at least 1.4 units (preferably 1.5).

4, The International Telegraph Alphabet No. 2 should be used.

5. The maximum number of characters which the textual line of page printing apparatus
may contain should be 69.

6. The over-all distortion of the teleprinter signal, as checked on leaving the
transmitting terminal, should not exceed 10 per cent.

7. The definitions of "marking" and "spacing" are those contained in the ITU List
of Definitions of Essential Telecommnications Terms (Yellow-Book - paragraphs3l.05, 31.06,
31.36 and 31.37). The "marking" signal corresponds to the "stop" element.
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RECOMMENDATIONS OF THE COMMISSION FOR SYNOPTIC METEOROLOGY
ADOPTED PRIOR TO ITS FOURTH SESSION AND MAINTAINED IN FORCE

Rec. 73 (CSM-II) - WORLD CLIMATIC ATLASES
THE COMMISSION FOR SYNOPTIC METEOROLOGY,

NOTING the provisional generalized list of parameters for maps of the free atmo-
sphere prepared by the Working Group of the Executive Committee on Climatic Atlases;

CONSIDERING that until the map scales, projections, etc. are finalized detailed
comment 1s inappropriate; : .

RECOMMENDS
(1) That thé provisional generalized list of parameters for maps of the free

atmosphere be regarded as satisfactory for synoptic purposes with thg addition of one
item to Group III to read:
(iv) Extreme positions of the thickness lines by months;

’ (2) That if all the maps are not produced simultaneously the priority be:
(1) Group I;
(11) ° Item (iv) of Group III;
(111) Group II;

(1v) TItems (1), (ii) and (ii1) of Group IIT.
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LIST OF DOCUMENTS

Doc. Agenda

No.* Title 1tem Submitted by

1 Provisional agenda 1.3 -
Rev. 1, Second provisional agenda
Rev, 1, Add. 1
Rev. 2/P, Final agenda
Rev. 2, Corr. 1/P

2 Explanatory memorandum concerning 1.3 -
the provisional agenda
Rev. 1, Explanatory memorandum
concerning the second provisional
agenda
Rev. 1, Add. 1

3 Report of the Chairman of the CSM 5 " Chairman of the
Working Group on Codes working group
Add. 1, Add. 2, Add. 3, Add. 4

4 Telecommunications 7 Chairman of the

working group

5 Guidance material required for 9 . Secretary-General
hydrological forecasting

6 Establishment of working groups 15 ’ Secretary~General

7 Definition and reporting of mist 11.4 Secretary-General
and fog

8 Equivalent speed for Beaufort numbers 11.5 Secretary-General

9 Preparation of a text on the organiza- 1> Secretary-General
tion of meteorological activities in
the fleld of synoptlic meteorology

10 Review of Technical Regulations — 12 Secretary-General
The use of the term GMT as a synonym
for Universal Time (UT) or Greenwich
Civil Time (GCT)

11 Report by the chairman of the CSM 2, 7 Chairman of the
Working Group on Telecommunications working group

12 Report by the chairman of the Working 2, 10 Chairman of the

Group on Qualifications and Training of
Meteorological Personnel in the Field
of Synoptic Meteorology

Add. 1

working group

* The documents of which the number is followed by "/P" are those that were considered in
Plenary meetings.
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Doc. Agenda

No. Title , 1tem Submitted by

13 Coding, selectlon, editing and exchange 5, 6, 7 Secretary-General
of aircraft reports on a global or
hemispheric scale
Add. 1

14 Requirements for synoptic meteorology — 4 Secretary-General
Priority in transmissions of the varilous
types of meteorological data

15 Report by the chairman of the Working 2, 6 Chairman of the
Group on Minimum Performance Characteris- working group
tiecs of Automatic Weather Stations

16 Telecommunications — Problems relating 7 Secretary-General
to radio frequencies

17 Networks - Special codes for automatic 6, 5 Secretary-General
weather stations

18 Report by the chalrman of the Working 2, 7 Chairman of the
Group on Facsimile Equipment working group
Standardization
Corr.l

19 Report by the Chairman of the CSM 2, 8 Chairman of the
Working Group on the Synoptic Use of working group
Meteorological Data from Artificial
Satellites.

20 Description of hydrometeors 11.6 Belgium

21 Report by the chalrman of the Working 2, 9 Chairman of the
Group on Methods of Analysis and . working group
Prognosis in the Tropics

22 Pressure reduction methods 1l1.2 Secretary-General

23 Review of Technical Regulations 12 Secretary-General

24 Definition and reporting of visibility — 11.3 Secretary—General
Visibility terminology

25 Report of the Working Group on Definition 2, 11.1 Chairman of the
of Terms Used to Describe the Intensity working group
of Meteorological Phenomena

26 Numerical Weather Prediction — Report 2, 9 Chairman of the

of the Joint CAe/CSM Working Group on
Numerical Predictilon

-Add. 1, Corr. 1

working group
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LIST OF DOCUMENTS

Doc.
No.

Title

Agenda
item

Submitted by

27

28

29

30

31

32

33

34

36

37

38

29

40

41

Consideration of the report of the
chairman of the Working Group on Codes —
Code resolution of upper-wind para-
meters — Criteria for determining signi-
ficant levels with respect to wind

Codes — Reporting of surface wind data
for aeronautical purposes

Requirements for synoptic meteorology

Exchange of views on World Weather
Watch with special reference to aspects
of direct concern to CSM

Technical Regulations — Definition and
symbol for Convergence Line

Review of previous resolutions and
recommendations of the Commission and
relevant Executive Committee decisions

Analysis and forecasts — Verification of
forecasts

Report of the Working Group on Networks
Report by the President of the Commission

Consideration of the Report of the
Third Session of the Working Group on
Telecommunications — A plan for a global
telecommunications system to meet the
requirements of the World Weather Watch
Add. 1

Codes -~ Requirements of CCl for CLIMAT
and CLIMAT TEMP reports

Codes — FM 41.D — Upper-air report from
alrcraft

Requirements for synoptic meteorology —
Requirements as to the content of

northern hemisphere exchange
Add. 1

Report of the chairman of the Working
Group on Long~Range Weather Forecasting

The relation between Beaufort force
wind speed and wave height
Corr. 1

12

14

11.5

Netherlands

Secretary-Geheral
Secretary-General
Secretary-General
Secretary-General

Secretary-General

Secretary-General
Chairman of the

working group

President, CSM

U.8.A.

President, CCl
United Kingdom

Secretary-General

Chairman of the
worklrng group

United Kingdom
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Doc. i Agenda

No. Title 1tem Submitted by

42 Telecommunications — Comments suggested 7 Secretary-General
by the Secretary-General on the report
of the third session of the Working
Group on Telecommunications
Corr. 1

43 Telecommunications — Contribution to é France
the study of the standardization of
high-speed data transmission

44 Northern hemisphere observation 4, 7 France
network

45 Reporting of positive and negative 5 South Africa
temperatures

46 Arrangement of indicators in SYNOP 5 South Africa
and SHIP code forms

47 Position of present and past weather 5 South Africa
groups

48 Suggested modifications to the 5 South Africa
proposed SHIP code form

49 Reporting of wind waves and swell 5 South Africa
waves

50 Distribution of meteorological infor- 7 U.S.S.R.
mation from Regions I, II, IIT, and V

51 Standard WMO headings for facsimile 7 U.S.A.
charts

52 Improvement of "Direct Reading" features 5 ICAO
of aeronautical meteorological messages

53 A note on the automatic data input system 5, 7 Norway
applied at the Norweglan meteorological
institute

54 Reporting of present and past weather 5 Upper Volta
phenomena (Type II data)

55 Cloud variations in aeronautical fore- 5 Italy
casting reports

56 Comments by the president of CMM on the 5, 6, 7, 8, President of CMM
CSM-IV agenda 9, 10, 11, 13

57 Requirements for synoptic meteorology — 4 Secretary-General

standard levels in the high atmosphere
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LIST OF DOCUMENTS

Doc. Agenda
Titl

No. e Ltem Submitted by

58 Exchange of vlews on global data pro- 3 Zambia
cessing system

59/P Synoptic use of meteorological satellite 8 Chairman of
data Committee C

60/P Use of AFTN circuits for the transmission 7 Chairman of
of basic meteorological information Committee B

61/P Technical characteristics of meteorolo- 7 Chairman of
gical transmissions and equipment charac- Committee B
teristics

62/P Problems relating to radio frequencies 7 Chairman of

Committee B

63/P Examination of the results of various 7 Chairman of
meetings of the International Telegraph Committee B
and Telephone Consultative Committee
(CCITT) and the International Radio
Consultative Committee (CCIR) of the
International Telecommunication Union
(ITU) - Training of personnel engaged
in meteorological telecommunications

64/P Data designators as adopted by WMO 7 Chairman of
vis-a-vis "Bulletin Category Identifiers" Committee B
as adopted by ICAO MOTNE Panel - Standard
headings for facsimile charts

65/P Establishment of special practices for 7 Chairman of
transmission of weather charts intended Committee B
for reception by ships

66/P Review of the Technical Regulations, 7 Chairman of
Chapter I - Definitions, and Chapter 6 - Committee B
Meteorological Telecommunications
Rev., 1

67/P  Minimum performance characteristics of 6 Chairman of
automatic weather stations Committee C
Corr. 1

68/P Review of WMO publication No. 9.TP.4, 7 Chairman of
Volume C, Chapter I - Guide to meteo- Committee B
rological telecommunlcations
Rev. 1

69 Code th 5 France

R



LIST OF DOCUMENTS

Doc. . Agenda
No. Title 1tem Submitted by
70/P . Preferred characteristics of radio 7 Chairman of
transmissions from meteorological Committee B
satellites to ground stations (APT) '
Collaboration between the Intergovern-—
mental Oceanographic Commission (IOC)
-and WMO in the field of telecommunications
71/P Telegraphic notifications of changes to 7 Chairman of
~ Volumes A and C of WMO Publication Committee B
No. 9.TP.}
72/P Reporting of alrcraft observations 5 Chairman of
Committee A
73/P Reporting of ship's average speed 5 Chairman of
’ Committee A
T4/P Procedures for selection of aircraft 6 Chalrman of
reports for international exchange Committee C
75/FP  Priority in transmissions of various 4 Chairman of
types of meteorological data Committee C
76/F Improvement of collection and distri- 7 Chairman of
bution of observational information Committee B
77/P  Network density 6 Chairman of
Committee C
78/P International distribution of meteo- 7 Chairman of
rological information obtalned by Committee B
artificial satellites
79/P Symbol and. definition for Convergence 12 Chairman of
Line Committee C
80/P Equivalent wind speeds for Beaufort 11.5 Chairman of
numbers Committee C
Rev. 1
81/P Reporting of ship's position 5 Chairman of
Add. 1,Add. 1, Corr. 1, Add. 2 Committee A
82/P Report from rocket-sonde stations 5 Chairman of
Corr.. 1 Committee A
83/P General Summary of the work of the 1, 2 Representative of
session ' Secretary-General
84/P Telecommunication problems arising 7 Chairman of
from the use of electronic computers

and automatic plotting devices ~
Re-establishment of the Working Group
on Telecommunications

Committee B
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LIST OF DOCUMENTS

Doc. Agenda .
Titl
No. e 1tem Submitted by
85/P The use of the term Greenwich Mean Time 12 Chairman of
(GMI') as a synonym for Universal Time Committee C
(UT) or Greenwich Civil Time (GCT)
Rev. 1
86/P General questions y Chairman of
Committee C
87/P Descriptions of hydrometeors 11.6 Chairman of
‘ ' Committee C
88/P Methods of analysis and prognosis 9 Chairman of
in the tropics ' Committee C
Rev. 1
89/P Pressure reduction methods 11.2 Chairman of
Rev. 1 . Committee C
90/P gsgiiriments for upper-air data 5 Chairman of
: Committee A
91/P gzii:ZEefZiZEZ:ii required for hydro- 9 Chairman of
& né Committee C
92/P Exchange of meteorological information 7 Chairman of
by facsimile Committee B
93/P Definition and reporting of mist and fog 11.4 Chairman of
Committee C
94/P Reception reports of radlo transmissions 7 Chairman of
Committee B
95/P  Numerical weather prediction 9 Chairman of
Committee C
96/P Standard levels in the high atmosphere 4 Chairman of
Rev. 1 Committee C
97/P Verification of forecasts ' 9 Chairman of
Committee C
98/P  Changes in the Guide to the preparation 5 Chairman of
of synoptic weather charts and diagrams Committee A
99/P. Aviation weather reports 5 'Cha;pman'of
Corr. 1, Corr., 2, Add. 1 Committee A
100/P Analysis and forecasts of interest to 9 Chairman of
| CMM ‘Committee C



LIST OF DOCUMENTS

Doc., Agenda
Yo. Title Ttem Submitted by
101/P Codes for analyses and prognosis 5 Chairman of
Corr., 1 Committee A
102/P Units for wind speed in meteorological 5 Chairman of
messages for international exchange Committee A
103/P Long-range weather forecasting 9 Chairman of
' Committee C
104/P Review of the existing and at present 7 Chairman of
recommended systems Committee B
105/P Exchange of views on World Weather 3 Chairman of
Watch with special reference to aspects Committee C
of direct concern to CSM
106/P Qualifications and training 10 Chairman of
Committee C
IOZ/P Planning of the WWW global telecommuni- 7 Chairman of
cation system Committee B
108/P Principles for determining requirements 5 Chairman of
* for present and past weather : Committee A
109/P Establishment of Working Group on Data 5 Chairman of
Needs and Codes Committee A
Add. 1 °
110/P PILOT and PILOT SHIP code forms 5 Chairman of
"Corr. 1, Corr. 2 Committee A
lll/P Requirements for non-meteorological 5 Chairman of
data contalned in messages Committee A
112/P Report of the Nomination Committee for 16 Chairman of the
the election of president and vice- Nomination Committee
president of the Commission for Synoptilc
Meteorology
113/P Implementation of code and telecommuni- 5, 7 Chairmen of
cation decisions adopted by the fourth Committees A .
sesslon of CSM and B
114/P Identification of ship report and 5 Chairman of
position Committee A
115/P Upper-air report from aircraft 5 Chairman of
Corr. 1 Committee A
116/P Reports of monthly means: 5 Chairman of

Committee A



208

LIST OF DOCUMENTS

Doec. Agenda
No. Title 1tem Submitted by
117/P TEMP and TEMP SHIP code forms 5 Chairman of
Corr. 1 ’ Committee A
118/p Reduifements for surface observatiors 5 Chairman of
other  than present and past weather Committee A
119/P Preparation of a text on the organiza- 13 Chairman of
tion of meteorological activities in Committee C
the field of synoptic meteorology
12Q/P Additions and amendments to the Technical 12 Chairman of
Regulations Committee C
121/P Definition of terms used to describe the 11.1 Chairman of
intensity of meteorological phenomena Committee C
122/P Review of previous resolutions and 14 Chairman of
recommendations of the Commission and Conmittee C
relevant Executive Committee decisions
123/P Definition and reporting of visibility 11.3 Chairman of
Committee C
124/P Time interval for computing mean surface 5 Chairman of
wind for aeronautical purposes Committee A
125/P Advisory Working Group of CSM 15 Chairman of
Committee A
126/P Amendments to the Technical Regulations 5 Chairman of
Committee A
127/P Report of the ad hoc Committee on 15 President of CSM
Composition of CSM Working Groups
128/P Amendments to current surface codes 5 Chairman of
' Committee A
129/P Implementation of code changes recommended 5 Chairman of
: by the fourth session of CSM Committee A
Corr. 1, Corr. 2
IEQ/P Aerodrome forecasts 5 Chairman of
Committee A
131/P Forecast for shipping 5 Chairman of
Committee A
132/P Area, route and flight 5 Chairman of
forecast for aviation Committee A
133/P Election of officers 16 -
134/P Scientific lectures and discussions 18 -

———————————
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Meteoroclogy - and should be considered as a guide to the status of the
decisions adopted at that session.



A, DECISIONS RECORDED "IN THE GZNZRAL SUMMARY OF THE

WORK OF EC-XVIII

5.5.2 Synoptic meteorology (including the report of the

5.5.2.1 The Executive Committee noted with approval the re-
port of the president of CSM. The conclusions of the Executive
Committee on the recommendations and resolutions developed. by
the fourth session are contained in Resolutions 12, 13 and 14
(EC-XVIII).

5.5.2.2 The Committee noted with appreciation the decision
of CSM to keep the number of working groups to a minimum and
to allocate certain problems for study to rapporteurs.

5.5.2.3 With regard to Recommendation 3 (CSM-IV) - Assistance
to the Working Group on Data Needs and Codes - the Committee did
not support the need for a full meeting of the CSM Working Group
on Data Needs and Codes during 1967, but agreed that there might
be a need for a restricted meeting of experts (about five per-
sons) to be financed by WMO in 1967. It approved the need for
one full-scale meeting of the CSM Working Group approximately

one year before the fifth session of CSM, and for up to six
meetings of sub-groups (duration one week each) during the
fifth financial period. The financlal participation of WMO

in such meetings would amount to providing the travel and sub-
sistance costs of fifteen participants for the full-scale meet-
ing, of about five persons for the restricted meeting, and of
three participants for each sub-group meeting. It was realized
that the latter proposal affected the next financial period and
would have to be put before next Congress.

5.5.2.4 Certain members express$ed concern about the fact that
certain of the new codes proposed by CSM-IV provided for the

use of two different units for wind speed. This, they felt,
might cause confusion and difficulty, particularly in machine
data processing. It was pointed out, however, that the negotia-
tions with ICAO and IMCO requested in Resolution 31 (Cg-IV) were
still in progress and that the new upper-alr reporting codes con-
stituted a substantial improvement on the existing ones. The
Committee therefore finally agreed to approve Recommendation 15
(CsM-1V).

5.5.2.5 The Committee had some doubts regarding the defini-
tion of "convergence line" as proposed in paragraph 12.3.2 of

the General Summary of the fourth session of the CSM. It decided
that the development of the requested definition should be
examined further by the CSM in consultation with the CAe.

5.5.2.6 It was regretted that no provision had been made in
the new CLIMAT codes proposed in Recommendation 22 (CSM-IV) for
the inclusion of times of observation. This resulted from the
fact that no such requirement had been expressed by CCl at the
time of CSM-IV, It was agreed however that the new codes con-
stituted a marked improvement on existing procedures and that
their approval should not be unnecessarily delayed. Recommenda-
tion 22 (CSM-IV) was therefore approved on the understanding

that the president of CCl would give consideration to the require-
ment for the inclusion of time of observation in the meetings

and would inform the president of CSM with a view to further
improvement of the codes.



5.5.2.7 While approving Recommendation 27 (CSM-IV) - Procedures
for selection of aircraft reports for hemispheric exchange - the
Committee agreed that there was room for improvement in the sug-
gested procedures. In particular it was thought that in specify-
ing criteria for horizontal spacing of selected reports, account
should be taken of the vertical spacing of aircraft. The pre-
sident of CSM was requested to examine the matter further.

5.5.2.8 During the examination of Recommendation 35 (CSM-IV)
one member of the Committee submitted a draft resolution calling
for use of the existing Washington-Moscow telephone-~type
channel for the ‘transmission of Reglon III data. Another mem-
ber however explained to the Committee that this channel had
been established by a bllateral agreement between the Govern-
ments of the U.S.A. and U.S.S5.R. In adopting Recommendation 35
(CSM-IV) the Committee considered that decisions on the WWW
Global Telecommunication System would be recorded under Agenda
item 5.1.

5.5.2.9 The Committee also reviewed the General Summary of
the work of the fourth session of CSM and recorded the follow-
ing decisions:

Paragraphs 3, 7 6 and 7.13.3 - Exchange of views on

The Committee decided to take these views into
account when considering Agenda item 5.1.

Paragraphs 5.4.1.5 and 5.4,1.6 *~Criteria for deter-

The Committee decided to note these criteria and to
direct the Secretary-General, in consultation with
the president of CSM, to include these criterila in
the appropriate notes in WMO Publication No. 9.TP.4,
Volume B.

Paragraph 6.3 (partially) - Archiving of aircraft

The Committee decided to take these views into
account when considering Agenda item 5.1.
Parggggg@_}lls - Egg%vg}gnt speed for Beaufort

The Committee declislion on this matter is recorded
under Agenda item 5.5.9.%%

These numbers correspond to numbers 5.6.1.5 and 5.8.1.6
in the provisional report of CKS3-IV,

*x See paragraph 5.5.9.3 of item 5.5.9 - Maritime meteoro-
logy - which is attached (Attachment I),



B. RESOLUTIONS

Resolution 12 (EC-XVIII) - REPORT OF THE FOURTH SESSION OF
THE COMMISSION FOR SYNOPTIC
METEOROLOGY

THE EXECUTIVE COMMITTEE,

HAVING CONSIDERED the report of the fourth session of the
Commission for Synoptic Meteorology,

DECIDES
(1) To note the report;

(2) To note without comments the resolutions adopted by
the fourth session for Synoptic Meteorology;

(3) To embody the decisions on the following recommen-
dations in resolutions of the Executive Committee as indicated:

(a) Recommendations 5 and 8 to 25 inclusive (CSM-
IV) in Resolution 13 (EC-XVIII);

(b) Recommendation 48 (CSM-IV) in Resolution 14
(EC-XVIII);

(4) To take action as follows on the remaining recommen-
dations:

Recommendation 1 (CSM~IV) - Priority in transmission of varioug

(a) Approves this recommendation,

{b) Directs the Secretary-General to bring it to the
attention of Members, indlcating that this priority
is applied when transmissions are resumed after a
circuit disruption;



(a) Notes this recommendation;
(b) Requests the president of CSM:

(1) To consult the president of CAe with a view to
obtaining a satisfactory single method for the
reporting of upper-air data above 10 mb,

(11) To report to the Executive Committee on the
result of thils consultation to enable 1t to
take a declsion on the relevant recommendations
of CAe-IV and CSM—IV;

Recommendation 3 (CSM-IV) - Assistance to the Working Group on

(a) Supports the requirements expressed by CSM on spe-
cialized WMO staff and/or consultants to assist in
the study of data needs and codes, and authorizes

the Secretary-General to make the necessary arrange-
ment;

(b) "Records its decislon regarding meetings of the
Working Group on Data Needs and Codes and 1ts sub-
group in paragraph 5.5.2.3 of the General Summary;

Recommendation 4 (CSM-IV) - Amendments to the Technical Regula-
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tions resulting from code changes

Notes this recommendation and directs the Secretary-General
to include the substance of thils recommendation 1n the
consolidated document on amendments to the Technical Regu-
lations to be submitted to Fifth Congress;

Recommendation 6 (CSM-IV) - Introduction of the new isobaric

(2) Approves this recommendation;

(b) Requests the president of CSM to take necessary meas-
aures in consultation with the Seaeretary-General for

the implementation of this recommendation in con-

formity with the Committee's decision on Recommen-
dation 47 (CSM-IV) below;
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Notes thils recommendation and directs the Secretary-
General:

(a) To pursue the negotiations with ICAO and IMCO in
accordance with Resolution 31 (Cg-IV);.

(b) To prepare a consolidated report on the result of
this action for submission to Fifth Congress;

Recommendation 26" (CSM-IV) - Research projects on network density
Approves this recommendation and directs the Secretary-
General to bring it to the attention of Members, inviting
them to undertake research projects on optimum network
density criteria;

Recommendation 27 (CSM-IV) - Procedures for selection of aircraft

(a) Approves this recommendation considering that the
guidance material provided by the recommendation
constitutes a first approach to an important new
scheme, and on the understanding that the CSM will
keep the matter under review in the light of further
experience;

(b) Directs the Secretary-General to bring it to the
attention of Members concerned;

Recommendation 28 (CSM~IV) - Amendments *to Technical Regulations-
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Notes these recommendations and directs the Secretary-
General to incorporate the. substance of these recommen-
dations in his consolidated document on amendments to
the Technical Regulations to be submitted to Fifth
Congress;



Recommendation 31 (CSM-IV) -~ Collection and distribution of ob-

(a) Approves these recommendations;

{b) Directs the Secretary-General:
(1) To bring them to the attention of the Members
and regional associations respectively coricerned,

(1) To assist Members and regional assoclations in

the field of telecommunications as far as pos-~
sible;

Recommendation 33 (CSM—IV) - Technical and financial assistance
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Notes this recommendation and records its conclusions on
the request of CSM under item 4.1, *

Recommendation 34 (CSM-IV) - Contents of northern hemisphere

s T U S = = > S e T e G . > s W 4 Gt T o U o P e o et A PR B U T P b D e oS W e SR T T WS S

- —

(a) Approves this recommendation;

(b) Requests the president of CSM in consultation with

' the Secretary~-General to take the necessary measures
for the implementation of this recommendation, tak-
ing into account the priorities laid down in Recom~
mendation 47 (CSM-IV);

Recommendation 35 (CSM-IV) - Interim arrangements for the
exchange of Southern Hemisphere

(a) Approves this recommendationg

(b) Directs the Secretary-General to bring it to
the attention of Members cohcerned and to
assist in its implementation as required.
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(a) Approves this recommendation;

(b) Directs the Secretary-General to bring it to the
attention of Members concerned;

*

See paragraph 4,1.2 of item 4.1 - Review of WMO technical
assistance activities - which is attached (Attachment 11).



Recommendation 37 (CSM~-IV) ~ Amendments to Chapter I, Volume C,
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(a) Approves the recommendation for implementation on
1 January 1967;

(b) Directs the Secretary-General:

(1) To embody the substance of the approved deci-
sion on telecommunicatilons of CSM-IV ‘in WMO
Publication No. 9.TP.4, Volume C, Chapter I
- Gulde to Meteorological Telecommunications,

(11) To publish and distribute the amended version
of Chapter I of Volume C not later than 30
October 1966;

(¢) ~ Authorizes the president of CSM to approve between
sessions of CSM such minor changes in the text of
the WMO Publication No. 9.TP.4, Volume C, Chapter I,
as might be operationally required;

Recommendation 38 (CSM-IV) - Telecommunication procedures and
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practices

(a) Approves this recommendation;

(b) Directs the Secretary-General to bring this recom-
mendation to the attention of Members ;

Recommendation 39 (CSM-IV) - Uniform teleprinter procedures for
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(a) Approves this recommendation;

{(b) Directs the Sécretary-General to bring this recom-
mendation to the attention of ICAO:;

Refers this recommendation back to CSM for further study
in the light of EC-XVIII comments;
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(a) Approves this recommendation for action by regional
assoclations and the Secretary-Generdl in conformity
with the EC .decisions on the planning of the WWW
Global Telecommunications System;

(b) Directs the Secretary-General to assist regional
assoclations in the consideration of the telecom-
.munication plans in their respective Reglons;

Recommendation 42(CSM -IV) - Study of radio transmission charac-
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(a) Approves thils recommendation;
(b) Directs the Secretary-General:

(i) To prepare a resumé on radio transmission
characteristics of automatic weather stations
for presentation to the forthcoming technical
conference on automatic weather stations,

(11) To bring this recommendation to the attention
of Members of the Organization,

(i111) To inform IOC of this recommendation and
request it to supply the information required
in order that the support of Members can be
solicited;

Recommendation 43 (CSM-IV) - Technical characteristics of tele-
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Recommendation 45 _(CSM=IV) - Standardization.of international
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(a) Approves these recommendations;

(b) Directs the Secretary-General:

(2)
(b)

(1)

(11)

To embody the substance of the above decisions
in WMO Publication No. 9.TP.4, Volume C, Chap-
ter I - Guide to Meteorological Telecommunica-
tions,

To publish and distribute the amended version
of Chapter I of Volume C not later than 30
October 1966;
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Appiroves thils recommendation;

Directs the Secretary-General:

(1)

(11)

To bring it to the attention of regional asso-
clations,

To issue in abbreviated form advance notifica-
tion of important changes in Volumes A and C
of WMO Publication No. 9.TP.4 at weekly inter-
vals for distribution over meteorological tele-
communication channels in addition to the nor-
mal supplement service;

Recommendation 47 (CSM-IV) - Implementation of code and telecom-

(a)

(b)

munication decisions adopted by the
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Approves this recommendation and urges the regional
assoclations and Members concerned, as a matter of
urgency, to take the action requested in the opera-
tive part of the recommendatlon under INVITES ;

Directs the Secretary-General:

(1)

(11)

To bring this reocommendation to the attention
of the regional associations and Members con-
cerned,

To assist the president of CSM in the co-or-
dination of the implementation of the recom-
mendation, as required;
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(a) Approves this recommendation;
(b) Directs the Secretary-General:
(1) To bring it to the attention of Members,

(13) To obtain from Members complete mathematical
descriptions of pressure reduction methods
now being applied and to advise Members of
this information;

(e¢) Reqguests the president of CSM to arrange for the
development and implementation of a coding procedure
for adding the value of the pressure at station lev-
el to the SYNOP reports for those stations that do
not belong to the categories specified in (a) and
(b) under RECOMMENDS (1);

Recommendation 50 (CSM-IV) - Definition and reporting of visi-
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(a) Notes thls recommendation;

(b) Refers the question of developing the practical
definition requested by Recommendation 5/8 of the
MET/0PS/CAeM-III session to the president of CAeM
for action taking into account the views of ICAQ;

(¢) Directs the Secretarv-General to invite the attention

of  ICAO to the suggestion contained in paragraph 2
under RECOMMENDS of the recommendation;

Recommendation 51 (CSM-IV) - The use of the term "Greenwich Mean
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Time" (GMI) as a synonym for Uni-
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Approves this recommendation;
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Taken into consideration under agenda item 3.3. *

DIRECTS the Secretary-General to inform all concerned.

* See paragraphs 3.3.1 and 3.3.2 of item 3.3 - Consideration
of past resolutions of the Executive Committee - and
Resolution 44 (EC-XVIII) which are attached (Attachment III1).
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Resolution 13 (EC-XVIJI) — MODIFICATIONS TO THE INTERNATIONAL
METECROLOGICAL CODES AND SFECIFI-
CATIONS AND INSTRUCTIONS CONCERN-
ING METHODS OF CODIKG

THE EXECUTIVE COMMITTEE,
NOTING
(1) Recommendations 5 and 8 to 25 inclusive (CSM-IV),

(2) The comments developed by the second session (May
1966) of the RA IV Working Group on Tropical Meteo-
rology for the Caribbean, Central America and Mexico,
on the structure of meteorological surface reporting
codes for use in tropilcal areas,

CONSIDERING the need for bringing the universal meteo-
rological forms of messages and codes up to date as proposed by
the Commission for Synoptic Meteorology,

DECIDES

(1) To approve Recommendations 8 to 18 and 23, 24, 25
(CSM-IV); . :

(2) To approve Recommendation 22 (CSM-IV) as constituting
an improvement on existing procedures but with the request that
the president of CCl should give-consideration to the requirement
regarding the 1lnclusion of time of observation in the message and
inform the president of CSM with a view to further improvement of
the code;

(3) To note Recommendations 19, 20, 21 (CSM-IV) and to
authorize the President of WMO to approve the recommendations in
order that they may come into force as early as possible before
1 January 1968, providing favourable comments are received from
ICAO. In the case of adverse comment the president of CMS 1is re~-
quested to arrange for the urgent reconsideration of the recom-
mendations;

_ (4) To refer the "Comments developed by the second ses-
sion (May 1966) of the RA IV Working Group on Tropical Meteoro-
logy for the Caribbean, Central America and Mexico, on the struc-
ture of meteorological surface reporting codes for use in tropi-
cal areas", to the president of CSM for action;

(5) That the amendments resulting from Recommendations
8 to 18 and 22 to 25 (CSM~IV) come into force on 1 January 1968;
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DIRECTS the Secretary-General

(1) To make any necessary minor changes in the new and
revised code forms approved by the Executive Committee in consul-
tation with the president of the Commission for Synoptic Meteo-
rology;

(2) To publish and distribute, in July 1967, the new
code decilsions in Volume B, WMO Publication No. 9.TP.4;

(3) To inform all concerned of this resolution at an
early date and, in doing so, to send a circular 1letter with
advance -coples of the amendments as approved by the Executive
Committee.

Resolution 14 (EC-XVIII) - JOINT WORKING GROUP ON NUMERICAL
WEATHER PREDICTICN

THE EXECUTIVE COMMITTEE,

NOTING
(1) Resolution 2 (CAe-IV) and Recommendation #8 (CSM-IV),
(2) Regulations 34, 35,and 39 of the General Regulations,

DECIDES

(1) To establish a Joint Working Group on Numerical
Weather Prediction between CAe and CSM with the following terms
of reference:

(a) To keep under review the development of methods
of numerical weather prediction and recommend
to the next session of the Commission any
action by WMO necessary to facilitate such re-
search;

(b) To continue to select periods suitable for use
as reference situations for testing prediction
models so far as the group considers this nec-
essary;

(¢) To co-ordinate details of the preparation and
exchange of data and analysis of the test
cases;

(d) To review the scientific basis for determining
the spatial and temporal aspects of networks
and data resolution required for dynamical pre-
diction methods;
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{(e) To recommend what action is needed by WMO to
stimulate research into the application of
numerical methods of prediction to smaller-
scale systems than at present treated, <o
topographic effects and to meteorological fea-
tures of the tropical belt;

(f) To formulate requirements regarding:

1) The use of codes, telecommunications and
telecommunications procedures for numer-
ical prediction purposes;

(11) The acceptable time delays for reception
of the various categoriles of information
used for numerical prediction purposes;

(111) The forms of presentation of output data
sultable for use by forecasters on duty;

(2) To invite the following experts to serve on the

Group:
B. R. Ddds (Sweden) (chairman)
E. M. Dobrishman (U.S.S.R.)
A. Eliassen " (Norway)
K. H. Hinkelmann (Germany, Federal Republic of)
K. Mohri (Japan)
¥. G. Shuman (U.S.AL)

(3) That the Joint working group shall report on its
activities to the CAe not later than six months before the next
session of the Commission;

(4) That 1t shall keep the president of CSM informed of
important developments regarding paragraph (f) of its terms of
reference and present its final findings on thnils subject not later
than 1 January 1969;

(5) That the Joint working group shall serve until the
fifth session of both the Commission for Aerology and the Com-
mission for Synoptic Meteorology.

Attachments : 3



Attachment I
General Summary of the work of EC-XVIII, paragraph 5.5.9 -

Maritime meteorology

5.5.9.3 In accordance with the decision taken at 1is seven-
teenth sesslon, the Executlive Committee gave consideration to
Recommendation 5 (CMM-IV) - Equivalent speed for Beaufort numbers -
in the light of the comments of CCl and CSM. The Committee noted
that both the CSM and the CCl had, as requested by the seven-
teenth session of the Executive Committee, examined the proce-
dural and other repercussions of the introduction of the new
scale, and that both these Commissions had expressed doubts as

to the advisability of introducing it. The Committee was also
informed by the president of CAe that the research community

was concerned about the proposal that the present scale should

be changed, making 1t necessary to consider large amounts of
data processed in two different forms of equivalents. The pre-
sident of CMM supported the proposal given in Recommendation §
(CMM-IV) and emphasized the growing importance of weather-routing
of ships and the consequent need for an accurate wind-reporting
scale. Some members of the Executlive Committee were however of
the opinion that, while the CMM had carried out an extensive
study, additional information made available since the fourth
session of the CMM had suggested that there was still doubt

about the scilentific merit of the proposed new table of equi-
valents. Consequently the Committee decided not to approve
Recommendation 5 (CMM-IV).




Attachment II

General Summary of the work of EC-XVIII, paragraph 4.1 -
Review of WMO technical assistance activities

4.1.2 The Executive Committee noted that although the
possibilities of obtaining UNDP assistance for projects connect-
ed with the World Weather Watch (WWW) are limited, certain phases
of the WWW which can be combined with development programmes in
the same countries can receive assistance from the UNDP. It
requested the Secretary-General to continue his efforts with

the Administration of the UNDP to obtain as much assistance as
possible under its various programmes in connexion with the
implementation of WWW. :




Attachment III

Gene?al Sugmary of the work of EC-XVIII, paragraph 3.3 -
Consideration of past resolutions of the Executive Committee

3.3.1 In accordance with Rule 26 of its Rules of Procedure
laid down by Resolution 1 (EC-XVI) the Executive Committee re-
vised those of its past resolutions which were still in force
at the time of its present session and adopted Resolution 44
(EC-XVIII) on the subject.

3.3.2 In deciding not to keep in force Resolution 34
(EC-XIV) - Modifications to the international meteorological
codes, specifications and descriptive terms and instructions
concerning methods of coding - the Executive Committee noted
that the decislons in this resolution were all incorporated in
Volume B of Publication No. 9. In addition, the Committee re-
quested the Secretary-General to insert the substance of para-
graph (4) under DECIDES in an appropriate introductory part of
WMO Publication No. 9.TP.4, Volume B.



Attachment III, p, 2

Resolution 44 (EC-XVIII) - REVISION OF PREVIOUS EXECUTIVE

COMMITTEE RESOLUTIONS

THE EXECUTIVE COMMITTEE,

NOTING

(1) Regulation 128 of the General Regulations, concern-

ing the revision of the Executive Committee resolutions,

(2) Rule 26 of the Rules of Procedure of the Executive

Committee on the same subject,

(3) Recommendations 12 (CCl-IV), 11, (CIMO-IV), 20 (CAe-

IV) and 53 (CSM-IV),

HAVING EXAMINED its previous resolutions still in force,

DECIDES

(1) To keep in force the following resolutions:

(EC-IT) 7
(EC-IIT) 19
(EC-VIIT) 2,
(EC-IX) 21,
(EC-X) 2,
(EC-XI) 1,
(EC-XII) 35,
(EC-XIIT) 6,
(EC-XIV) 3,
(EC-XV) 5,

17
(EC-XVT) 1,

16,
(EC-XVII) 1,

13,

T,
17,
2,
14,

28
23,
31
12
13,

23,
9,

8,
18,

Js
15,

45

25,

24
10,

10,
23,

4,
16,

(2) To keep in force, but only until
Resolutions 29 and 30 (EC-XVI), 22 (EC-XVII);

30

11, e,
11, 12,
24! 25‘
9, 10,
23, 2k,

13, 14

13, 14
26, 31
11, 12
25

31 Décember 1966,

(3) Not to keep in force the other resolutions adopted

before 1ts elghteenth session.

NOTE : This resolution replaces Resolution 26 (EC-XVII) which

is no longer in force.




