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GENERAL SUMMARY OF THE WORK OF THE SESSION 

A t  the  invi ta t ion  of the Government of the Federal  Republic of Gemany, t he  four th  
session of the  Commission fo r  Synoptic Meteorology w a s  he ld  i n  Wiesbaden from 8 March t o  
1 April 1966. The meeting took place i n  the Kurhaus where excellent f a c i l i t i e s  were a t  the 
disposal  of the  Commission. Simultaneous in t e rp re t a t ion  i n t o  English, French, Russian, 
Spanish and German was provided during the  plenary meetings and during meetings of two of 
the working committees, and in to  English and French f o r  the  th i rd  committee. 

The president of the  commission, D r .  S. N. Sen, w a s  chairman of the session,  
while the vice-president, D r .  K. T. Logvinov, took the  c h a i r  a t  the sc i en t i f i c  discussions.  

Altogether there  were 126 persons a t  the sess ion ,  including representat ives of 
54 Members and observers from 5 in terna t tonal  organizations. A t  'the invi ta t ion  of  the  
president of CSM, M r .  R .  Ziemann attended a s  an invi ted  expert .  D r .  K. Langlo w a s  the  
representat ive of the Secretary-General and the WMO S e c r e t a r i a t  was fur ther  represented 
by D r .  G. Weiss, D r .  C. Morales and M r .  A. Drevikovsky. M r .  H. M a n x  and M r .  W .  E. Dyer 
at tended.for  a br ie f  period. A complete l i s t  of those who were present is given a t  t he  
beginning of t h i s  report.  

1. ORGANIZATION OF THE SESSION (~genda  item 1 )  

1.1 Opening of the session ( ~ ~ e n d a  item 1.1) 

The president declared the fourth session o f  t he  Commission open a t  10.30 a.m.on 
8 March 1966. Welcoming the par t ic ipants  and guests, D r .  Seiermann, representing the  
Federal Government, said t h a t  it gave the  Government o f  the  Federal Republic of Germany 
grea t  pleasure t h a t  a session of such an important Commission of WMO should take place i n  
Germany. He recal led t h a t  a s  ea r ly  as  1962 he had extended t o  the Secretary-General an 
invi ta t ion  f o r  t h i s  sessi'on to  be held i n  Wiesbaden. He expressed the  sincere wish of his 
Government t h a t  t h i s  meeting of CSM would contribute t o  a world-wide co-operation f o r  t he  
benef i t  of mankind, as s e t  fo r th  i n  the WMO Convention. 

M r .  Arndt, Minister of Transport of Hessen, welcomed the par t ic ipants  on behalf 
of t he  Government of Hessen. He recal led t h a t  much a t t e n t i o n  and e f f o r t  had been r ecen t ly  
devoted to  meteorological problems on a world-wide sca l e  and emphasized the importance of 
weather forecasting. 

M r .  Buch, Oberburgermeister of Wiesbaden, welcomed the  guests on behalf of t h e  
Town Council and the  inhabitants  of Wiesbaden. He described the development of Wiesbaden 
since the war, and then wished the session every success. 

D r .  Bel l ,  President of the Deutscher Wetterdienst,  said t h a t  he was very happy 
t h a t  this session of such an important commission of t h e  WMO was taking place i n  t h e  Federal 
Republic of Germany. He referred t o  the  recent  development of  meteorological rockets ,  
weather s a t e l l i t e s ,  and the meteorological telecommunication system. He concluded t h a t  t he  
age of romanticism had passed and tha t  our times cal led f o r  new methods of i n t e rna t iona l  
co-operation. He expressed the hope t h a t  the  present meeting would contribute t o  this end 
and wished it every success. 
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M r .  Davies, Secretary-General of WMO, thanked the preceding speakers fo r  t h e i r  
warn welcome. He expressed his appreciation of the arrangements made fo r  the preparation of 
the Conference and thanked, i n  part icular ,  Dr. Bell. He a lso  expressed t o  the representatives 
of the  host country the appreciation and gratitude of the Organization. The Secretary-General 
recalled the important resolutions of the United Nations t h a t  had led  t o  the planning of the 
World Weather Watch, and s t ressed the importance of the CSM session i n  this connection. He 
part icularly welcomed the  representatives of the newly independent countries who were attend- 
ing a CSM session for the  f i r s t  time and concluded by re i tera t ing the thanks of the WMO to 
the authorities of the host  country. 

Finally, Dr. Sen, president of CSM, br ief ly  reviewed the his tory  of WMO and the 
Comission for Synoptic Meteorology. He mentioned some of the 1atest.developments which 
were of special importance t o  CSM and referred to  the successful launching of weather 
s a t e l l i t e s  and t o  the automatic picture transmission system. He said t h a t  a l l  the recent 
technical developments of specia l  importance t o  the Commission would be reviewed by the 
session under the  respective agenda items. He alsb referred to the substantial  contribu- 
t ions  made by Gennan s c i e n t i s t s  since the e a r l i e s t  days of the atmospheric sciences and 
recalked that ,  a s  an active Member of WMO, the Federal Republic of Germany had rendered 
valuable support to in ternat ional  meteorology. In conclusion, he welcomed the members of 
CSM and other part icipants t o  the session and said tha t  w i t h  mutual understanding and co- 

-operation the session would be an outstanding success. 

1.2 Report on credent ia ls  (Agenda item 1.2) 

A t  t he  second plenary meeting the representative of the Secretary-General presented 
a provisional l i s t  of par t ic ipants  and the capacities i n  which they were attending the session. 
This l i s t  was accepted as  t h e  f i r s t  report  on credentials and it was consequently decided not 
t o  s e t  up a credentials committee. 

1.3 Adoption of the Agenda (Agenda item 1.3) 

The provisional agenda was adopted a t  the second plenary meeting without amend- 
ments. The f i n a l  agenda is reproduced a t  the beginning of th i s  report, together w i t h  a 
list of relevant documents and numbers of resolutions and recommendations. 

1.4 Establishment of committees fo r  the duration of the session (~genda item 1.4) 

1.4.1 Working Committees ------------------ 
The following th ree  working committees were s e t  up to examine i n  d e t a i l  the 

various items on the agenda: 

(a) Committee A - to  deal mainly with code questions. ----------- 
M r .  F. W. Benum (Canada) served as chairman, M r .  C. J. M. Aanensen (U.K.) 
as vice-chaiman, and M r .  A. Drevilsovsky as technical secretary to  t h i s  
committee. 

(b) Committee B - t o  deal with telecomunication questions. ----------- 
Mr. S . R. Barbagallo @.s .A. ) served as  chairman, D r .  P. Wtisthoff (Federal 
Republic of  Germany) as vice-chairman, and Dr. G. Weiss as technical 
secretary t o  th is  committee. 

(c)  Committee C - to deal with the remaining questions (general). ----------- 
D r .  0. LiSnnqvist (Sweden) served as  chairman, M r .  V. R. Coles (U.K.) as 
vice-chairman, and Dr. C. Morales as technical secretary t o  t h i s  committee. 

1.4.2 Nomination Committee ----------------- --- 
In accordance with General Regulation 22 a Nomination C o d i t t e e  was established, 

composed of the  principal delegates of the following countries: 

Sudan, U.S.S.R., Brazil,  U.S.A., New Zealand, Belgium. 
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1.4.3 Co-ordination Committee ....................... 
In accordance w i t h  General Regulation 26, a Co-ordination Committee w a s  s e t  up 

consistilng of the  president,  t he  vice-president, the chairmen of the three  working committees 
and representat ives of the WMO Secre tar ia t .  

1.4.4 Other Conunittees ---------------- 
A number of ad hoc committees were es tab l i shed  during the session both by the 

Commission-itself and by the  working committees. In pa r t i cu l a r  an ad hoc committee w a s  
establ ished f o r  the purpose of considering the composition of the various working groups 
t o  be establ ished by the  Commission. A d ra f t i ng  conunittee was not establ ished,  but  each 
working committee was requested t o  present i t s  f indings i n  f ina l  form f o r  adoption by 
plenary. 

1 5 Approval of the minutes ( ~ g e n d a  item 1.5) 

The minutes of the f i r s t  four plenary meetings were approved during t h e  session. 
The Commission authorized the president of  CSM t o  approve the minutes of the  remaining meet- 
ings on. i ts behalf.  

2. REPORTS BY THE PRESIDENT OF THE CCMMISSION AND THE CHAIRMEN OF THE CSM WORKING 
GROUPS (Agenda item 2)  

2 .1  Report by the  president  of the Commission 

The Commission noted with appreciation the r e p o r t  submitted by the  president .  
Any items i n  the  report  requiring action by the Commission were considered under t h e  
relevant  items of the agenda; 

2.2 Report of the  Working Group on Definition of  Terms Used t o  Describe the  In t ens i ty  
of Meteorological Phenomena 

The chairman of t h i s  group, M r .  R. R.  Dodds (Canada),was not  present a t  t h e  
meeting. The Commission noted w i t h  appreciation the work carried out by the  group and the 
repor t  was fu r the r  discussed under Agenda item 11.1. 

2.3  Report by the  chairman of the Working Group on the Synoptic Use of Meteorological 
Data f r m  A r t i f i c i a l  S a t e l l i t e s  

The report  w a s  presented by the chairman, M r .  D. M. Hanson (V.S.A.), who gave a 
b r i e f  review of the  progress made i n  meteorological s a t e l l i t e s  since CSM-111. The s e r i e s  of 
Tiros and Nimbus experimental s a t e l l i t e s  had recently led t o  the establishment of t h e  opera- 
t i o n a l  TOS s a t e l l i t e  system. Much progress had a lso  been made i n  developing techniques f o r  
the  synoptic applicat ion of s a t e l l i t e  data, and i n  t r a in ing  of synopticians i n  its applica- 
t ion .  The chairman expressed h i s  appreciation of the e f f o r t s  and i n t e r e s t  of the working 
group members, the  President of CSM, and t h e  Secretary-General and h i s  s t a f f .  

The Commission noted with appreciation the work of the group and agreed t h a t  the 
repor t  should be considered under Agenda item 8. 

2.4 Report by the chairman of the Working Group on Codes 

The repor t  w a s  presented by the chairman, M r .  F. W. Benum (~aw%da), who pointed 
out  t ha t .  it covered all major f i e l d s  included i n  the  terms of reference. He s t ressed  t h a t  
i n  s p i t e  of intensive endeavours the work of  the group could not be compleked. The corn- 
prehensive document highlighted a number of very d i f f i c u l t  problems. 
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The chairman thanked the members of the working group, the secre tary-~eneral  and 
h i s  s t a f f .  Special mention w a s  made of M r .  Drevikovsky's work on codes during the l a s t  three 
years. 

The Commission expressed appreciation o'f the  special 
establishing fundamental requirements f o r  codes and i n  tackling 
This report  was considered under Agenda item 5. 

2.5 Report of the Working Group on Networks 

The chairman of t h e  group, M r .  A. H. Nagle @,S.A.), 
meeting. 

The Commission noted w i t h  appreciation the report of 
was discussed i n  deta i l  under Agenda item 6. 

e f fo r t  made by the group in 
other d i f f i c u l t  code problems. 

was not present a t  the 

the group and the matter 

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

The report was presented by the  chairman, M r .  S. R. Barbagallo (U.S.A.), who 
stressed the ac t iv i t i e s  of t h e  group i n  completing the arrangements f o r  the establishment 
of the northern hemisphere exchange system, which was already operating w i t h  a high degree 
of efficiency. However, the  possibil i ty of expediting collection i n  certain pa r t s  of the 
northern hemisphere should be  explored. 

The Comission expressed appreciation of the importarit work done by the group i n  
the  f i e l d  of telecommunications. The report  was considered i n  d e t a i l  under Agenda item 7. 

2.7 Report of the Working Group on Facsimile Equipment Standardization 

A s  the chairman of  the group, M r .  E. M. Vernon (u.s.A.), was not present, 
M r .  S. R. Barbagallo gave some comments on the report of the group. 

m e  Comission noted w i t h  appreciation the work of the group. The report  was 
considered under Agenda i tem 7. 

2.8 

M r .  K. N.  

Report of the Working Group on Long-Range Weather Forecasting 

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

The report was considered i n  d e t a i l  under Agenda item 9. 

Report by the chairman o f , t h e  Working Group on Methods of Analysis and Prognosis 
i n  the Tropics 

The report was presented by the  chairman, D r .  H. T. M i r t h  ( ~ e n ~ a ) ,  who s ta ted  
tha t  no essential ly new method of analysis had become apparent during the l ifet ime of this 
working group. There had occurred, however, some significant  developments i n  the techniques 
and pract ica l  applications of  analysis i n  the t ropics .  

The chairman thanked the members of the working group and stated tha t  methods of 
weather forecasting i n  the  tropics had not reached the development and successes achieved i n  
higher la t i tudes .  

The Commission noted with appreciation the work of the group and the report was 
considered i n  deta i l  under Agenda item 9. 

.2.10 Report by the chairman of the Working Group on Walif ications and Training of 
Meteorological Personnel i n  the Field of Synoptic Meteorology 

The report of t h e  working group was presented by the chaiman of the group, 
Dr. M. Montalto ( I ta ly) .  The group had agreed t o  the principle tha t  the personnel t o  be 
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employed i n  the specialized functions of synoptic meteorology should be grouped i n  four 
c lasses  and tha t  each class should possess t h e  basic knowledge of the corresponding c lass  
i n  WMO Technical Note No. 50. The working group had prepared the requested syl labi  f o r  
the above-mentioned classes of synoptic meteorologists. 

The chairman thanked all the members of the group for the i r  contribution. 

The Commission noted w i t h  appreciation the work of the group and the report was 
considered i n  d e t a i l  under Agenda item 10. 

2.11 ~ e p o r t  by the chairman of the  Working Group on M i n i m u m  Performance Characteristics 
of Automatic Weather Stat ions 

The repor t  of the group was presented by the chairman, Dr.  0. Wnnqvist   wede en). 
The group had been established a f t e r  CMS-I11 and inciuded representatives of CIMO, CC1 and 
CMM. Its f i r s t  task  had been t o  establish m i n i m u r n  performance characterist ics of automatic 
weather stat ions sui table  for the world-wide network, and t o  study which elements should be 
observed and the minimum accuracy required. Coding and telecommunications questions had 
also been involved. I t s  second task had been t o  reconunend new texts  fo r  the Technical 
Regulations. 

The chaiman thanked the other members of the group for  the i r  readiness to  
contribute t o  the work. 

The Comission noted w i t h  appreciation the work of the group. The report  was 
considered in. d e t a i l  under Agenda item 6. 

2.12 Report of the Joint CA~/CSM Working Group on Numerical Pzydic$Jon_.- - 

The chaiman of the group, D r .  DZS&   wede en), was not present a t  the session. 
The Conmission noted tha t  the main pa r t  had already been considered by CAe-IV, and also 
tha t  a Technical Note on th i s  subject had been published which e f f i c i en t ly  summarized 
the l a t e s t  developments i n  numerical weather prediction around the world. The Conunission 
expressed its appreciation of the work done by the group. 

The report  was considered under Agenda item 9. 

EXCHANGE OF VIEWS ON WORLD WEATHER WATCH WITH SPECIAL REFERENCE TO ASPECTS OF 
DIRECT CONCERN TO CSM (~genda i t e m  3 )  

General comments 

3-1 The Comission considered this i t e m  on the basis  of a comprehensive document 
presented by the Secretary-Genergl. M r .  Marx, Chief of the Planning U n i t  of the Secretariat ,  
gave a brief introduction t o  the subject and stressed tha t  the WWW was not only concerned 
w i t h  s a t e l l i t e s ,  computers, long-range prediction and general circulation research, but was; 
a complex and variable systern.dealing with observations, communications and various ways of 
processing meteorological data, i t s  components being a global data-processing system, a 
global observational system and a global telecomunications system. The WWW plan would be 
based on a detai led study of the requirements f o r  irsproving the systems already existing. 
He a lso  stressed t h a t  plans for the period 1968-1971 would be based on proven techniques, 
and would include provision for data  from meteorological s a t e l l i t e s .  It was pointed out, 
however, t h a t  meteorclogical s a t e l l i t e s  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 t h e  global observational system " 

might be of a temporary nature, since some of the  data-gathering experimentq mentioned i n  
the document of the Secretary-General might lead t o  the  introduction of new techniques a t  
some time i n  the future.  Finally, M r .  Marx referred t o  the problems of implementing the' 
WWW plan and infonned the session of the Secretary-General's intention t o  make detai led 



proposals on +s subject t o  F i f t h  Congress. There would be many ways in which Members of 
WMO could conthibute to  the  plan, e i the r  by individual or mult i lateral  ef for ts ;  i n  other 
cases, it might be necessary t o  draw upon appropriate international  funds. The ultimate ainl 
should be t o  develop a system which would sa t i s fy  a l l  the requirements of a l l  the Members of 
the Organization. 

3.2 The Commission strongly endorsed the action already taken by the  Executive Cormittee 
on planning the WWW and expressed its support i n  principle of the  general l ines  of the plan- 
ning e f fo r t  described i n  the secre tary-~eneral ' s  document. Several delegations expressed 
t h e i r  par t icular  in teres t  i n  implementing the global observational system and the global 
telecomunications system and considered tha t  these parts of the scheme should have priori ty.  
One of the major objectives of the WWW should be t o  aim a t  a more uniform world-wide network. 
Part icular  at tention should be given t o  the enormous ocean areas i n  the southern hemisphere 
where the observational network was very deficient. Special mention was also made of the 
need to  improve the ava i l ab i l i ty  of southern-hemisphere data in the three world meteorolo- 
g ica l  centres (wMC) as soon as  possible. 

3.3 The Commission noted that  a large number of study projects  had been undertaken 
i n  connexion with the WWW and tha t  the  number of such projects was increasing. It was f e l t  
tha t  an e f f o r t  shou1.d be made t o  implement a limited number of the  more important projects 
f i r s t  . 
3.4 The Comission considered t h a t  increased attention should be given t o  the estab- 
lishment of data archives a t  appropriate centres f o r  the benefit of research workers. 

3.5 W i t h  regard t o  the establishment of regional meteorological centres (RMc), the 
Commission considered t h a t  the output of such centres would depend on the requirements of 
the national centres w i t h  which a regional centre would be associated and would necessarily 
d i f fe r  from centre to centre. Some members pointed out that ,  although the establishment of 
world a d  regional centres would be of great help t o  many countries, WMO should continue t o  
encourage important research and developments a t  national centres. The Commission f e l t  t h a t  
greater  at tention should be given to the  need for a continuing contribution by National 
Services t o  the development of meteorology. 

3.6 Several members pointed out  that  the tern  "regional meteorological centre" had 
caused considerable c'onfusion because the word "regional" already had a well-defined meaning 
i n  WMO terminology i n  the  expression "regional association". The Commission therefore 
requested the Executive Committee to f ind a substi tute f o r  "regional meteorological centre" 
tha t  would avoid such confusion. 

3.7 It was pointed out that  the  WWW would be of great importance t o  the developing 
countries. It would be par t icular ly  welcome t o  many of them i f  .WWW were able t o  contribute 
t o  an increase of meteorological ac t iv i ty  in the i r  ter r i tory  both i n  research and i n  opera- 
t ions. 

3.8 The Colmission noted w i t h  appreciation the launching of the meteorological 
s a t e l l i t e s  ESSA I and ESSA I1 as  pa r t  of the U.S. meteorological operational siktellite (TOS) 
system. It agreed that  the observations from these s a t e l l i t e s  already made a valuable 
contribution t o  the WWW. The next task  should be t o  make the maximurn use of this and other 
technological developments f o r  the benefi t  of all countries. 

3.9 In sunmring up, the Conmission demonstrated its overwhelming support for  the WWW 
p l a n .  ef for t .  
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Global data-processing system 

3.10 The, Coremission expressed some d i f f i c u l t i e s  in accepting, in y l e i r  present form, 
those appendices of the Secretary-General's document which contained tenta t ive  lists of the 
output of the three WMCs. It was noted tha t  there were great differences between the output 
l i s t e d  f o r  each of the centres and tha t  of the other two. The Comission f e l t  tha t  e f fo r t s  
should be made t o  reach a higher degree of standardization both as  to content and a s  to 
presentation. Some doubts were expressed about whether the regional and national meteoro- 
logical  centres would rea l ly  need a l l  the products l i s t e d .  Was it necessary, for example, 
fo r  the WMCs t o  disseminate global 850 mb maps? The Commission agreed tha t  further e f fo r t s  
should be made t o  establish the requirements of a l l  Members for the products of WMCs. It 
was explained tha t  the Secretariat  intended to  send a questionnaire on the subject to 
Members and tha t  it was also planned to organize meetings between representatives of WMCs 
and potential  RMCs. The Comission was of the opinion t h a t  representatives of potential  
regional telecomunication hubs should also be invited t o  such meetings, and tha t  national 
centres which wanted t o  be represented a t  such meetings should be given the opportunity t o  
do so. 

3.11 There was considerable discussion on the ro le  of RMCs i n  the fu ture  WWW. Several 
members f e l t  tha t  the ro le  of RMCs needed c lar i f ica t ion.  Particular emphasis should be 
placed on specifically re la t ing the  functions of RMCs t o  the operational needs of Meteoro- 
logical  Services. It was consequehtly suggested tha t  it might be prudent to delay the 
decision t o  establish RMCs i n  some par ts  of the world. Several Members f e l t  tha t  the RMCs 
should be designated a t  once for regions of the world where thei r  establishment presented 
no major d i f f i cu l t i e s ,  so as to  allow the interested countries t o  proceed w i t h  arrangements 
for  equipment and training.  It was explained tha t  some RMCs might have responsibil i ty fo r  
only one o r  two of the various possible functions l i s t e d  in the Secretary-General's document. 
It might also be possible fo r  two or  more RMCs t o  be associated w i t h  approximately the same 
group of countries, and i n  such a case each would have di f ferent  functions, duplication of 
ef for t  being avoided as  f a r  as possible. The Comission supported the idea t h a t  a t  l eas t  
one of the  RMCs i n  the  tropics should serve? as a centre f o r  equatorial analysis over extended 
areas. In reply to  a question, the session was informed tha t  no f ina l  decision on the  loca- 
t ion of FMCs would be taken before Fi f th  Congress, but t h a t  continued e f fo r t s  would be made 
t o  arrive a t  agreement on the i r  possible locations and functions. 

3.12 Some members f e l t  tha t  much of the discussion under tnis heading seemed f a r  
removed from the needs and aspirations of any but the major Meteorological Services. They 
considered that  the success or  f a i lu re  of the WWW would be judged primarily on the service 
it rendered to  m a l l  countries, part icularly the emerging ones. It was s t a t ed  tha t  the 
emerging nations had neither the technical f a c i l i t i e s  nor enough s taf f  of the  requisi te 
calibre t o  provide the forecasting services t o  meet even current demands, and a representa- 
t ive  of one of these countries outlined what the minimum requirements of his country were 
l ikely  t o  be. The Commission agreed that  Ws and s imi lar  statements of requirements were 
t o  be welcomed and should be taken into account i n  planning the WWW. 

3-13 The Comission noted with great in te res t  t h a t  even i n  the f o m  contemplated a t  
present the output of world and regional meteorological centres would give considerable help 
t o  Services providing information fo r  international  aviation and shipping. It was pointed 
out tha t  the output of the area forecast centres established a t  ICAO regional meetings might 
not correspond t o  the proposed output of the WMO world and regional centres. The Comission 
invited the  Secretary-General to study t h i s  question fur ther  in  order that  the  output of the  
world and regional meteorological centres should be of maximum assistance t o  the  area fore- 
cas t  centres fo r  international  aviation. The Comission further noted tha t  according t o  
Recommendation 9/3 (CAeM-I11 - ME!C/OPS) the establishment of a broad framework for  an area 
forecast System was a joint  responsibility of WMO and ICAO, and it therefore requested the 
Secretary-General to  ensure tha t  the  preparation of t h i s  broad framework be n i l l y  co-ordinated 
with the WWW planning. 
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Global observational system . .  . 

3.14 'The Cornmission showed considerable i n t e r e s t  i n  f inding the bes t  way of carrying 
ou t  fu r the r  network-density s tudies.  It w a s  infomed tha t ,  some'Members were studying the 
problem and that the  Secretary-General would endeavour t o  bring together the  experts most 
fami l ia r  wi* it i n  order to obtain an over-all  view of the present  s t a t e  o f  the work. 
Further i N o m a t i o n  on the ac t ion  taken by the Commission.on this subject  can be found under 
Agenda item 6. 

3.15 With regard t o  t h e  question of f i l l i n g  the  gaps in  observations from ocean areas 
t he  Commission agreed tha t  high p r i o r i t y  should be given t o  the use of merchant ships. Such 
ships should be used more o f t en  f o r  making surface and, especial ly,  upper-air observations. 
The Comission noted that  i n  the  course of a recent  one-day check carr ied o u t  by the  Secre- 
t a r i a t  t h e  mobile-ship f l e e t  had produced only about 700 surface reports  over the whole 
world; this from a f l e e t  t o t a l l i n g  some 4,000 ships, of which a t  l e a s t  2,500 could be 
expected t o  be a t  sea a t  any one time. The shortcoming was due pa r t ly  t o  communication 
problems, but the over-all  pos i t ion  was unsat isfactory and ca l led  f o r  remedial measures. 

3.16 The Commission w a s  in fomed of a preliminary survey car r ied  out by the Secre tar ia t ,  
w i t h  t he  help of a Member and of a maritime consultant, of t he  ava i l ab i l i t y  of merchant 
shipping throughout the world t o  a c t  a s  platforms f o r  complete upper-air observations. The 
dens i ty  f i g u r e s  revealed by the  survey had been most encouraging and indicated tha t ,  i f  - 
su i t ab le  management and instrumental procedures were possible, many of the world's ocean 
areas could be covered by upper-air observations taken from merchant vessels .  The Commission 
noted t h a t ,  where merchant sh ip  dens i t i e s  were adequate, this observational technique was 
considerably cheaper than a corresponding fixed sh ip  scheme. The Commission-was informed 
of the development by several  Services of radio-wind equipment, fo r  use on merchant ships, 
which w a s  expected t o  be f u l l y  s a t i s f ac to ry  by 1968/1971. It w a s  a l so  noted tha t  the work 
so  f a r  done i n  the  Secre tar ia t  establ ished the ava i l ab i l i t y  of an adequate quantity of 
merchant shipping only i n  ce r t a in  areas,  and t h a t  much study was s t i l l  r e q a i r e  3n the 
many problems of implementing a la rge  merchant-ship upper-air observing prognarame, par t icu lar -  
l y  i f  duplicat ion of e f f o r t  were t o  be avoided. Among the  major problem w*e s t a f f  r ec ru i t -  
ment and t raining,  equipment, cost,  t he  use of hydrogen on merchant ships. communications, 
l o g i s t i c s ,  and base support. The Commission was t o l d  of the problems tlmt had been encoun- 
tered by one Member i n  attempts t o  r e c r u i t  i ts  merchant f l e e t  f o r  upper-air soundings, and 
expressed the opinion tha t  very close in terna t ional  co-ordination was necessary i n  developing 
a su i t ab l e  merchant-ship observing programme. The Commission w a s  informed of proposals t o  
c a l l  meetings of Members and organizations in teres ted  i n  the merchant-ship programme i n  order  
t o  discuss the  various problems facing the scheme, and agreed t h a t  this seemed the only way 
of  reaching acceptable decisions.  

3.17 The Commissionnoted t h a t  expedition vessels  d id  not always make weather observa- 
t ions ,  and t h a t  further  s t eps  should be taken, pa r t i cu l a r ly  through the Inter-Governmental 
Oceanographic Comission (IOC), t o  obtain meteorological observations from such ships. It 
also noted t h a t  the IOC w a s  very in teres ted  i n  co-operating closely with WMO i n  a l l  matters 
per ta in ing  t o  meteorological observations from ocean areas, and considered t h a t  it would be 
des i rable  t o  maintain t h i s  close contact and t o  collaborate w i t h  IOC i n  devising a scheme 
f o r  observations from automatic s t a t ions  a t  sea. 

3.18 It was noted t h a t  la rge  ocean areas could not be served by merchant ships fo r  
e i t h e r  surface o r  upper-air observations owing t o  the exis t ing  shipping lanes.  

3.19 The view was expressed t h a t  very much grea ter  use could be made of conunercial 
a i r c r a f t  as  a source of upper-air information, pa r t i cu l a r ly  i n  data-sparse areas. ' These 
observations could not wholly f i l l  the  observational gaps e i t h e r  in horizontal  (geographical) 
o r  v e r t i c a l  sampling, but it w a s  e s sen t i a l  t h a t  maximum use should be made of the observing 
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potent ia l  of commercial a i r c r a f t .  The Commission was s t rongly  of t he  opinion that fur ther  
e f fo r t s  should be made t o  obtain regular a i r c r a f t  repor ts ,  par t icu lar ly  i n  areas where there 
was a shortage of surface-based observations. 

Global telecomruunication system 

3.20 The Commission supported the views expressed by EC-XVII on the planning of the  
WWW global telecomunicat ion system (GTS) (see abridged repor t  of EC-XVII, General Swmnary, 
paragraph 5.1) . 
3.21 There w a s  considerable discussion on the  engineering and organizational aspects  
of the  GTS. The Commission paid pa r t i cu l a r  a t ten t ion  t o  the  problems associated wi th  the  
planning of t he  main trunk c i r cu i t .  It w a s  agreed tha t  t h e  main trunk c i r c u i t  was one of  
the most important components of the GTS and therefore deserved f u l l  a t ten t ion  i n  t h e  plan- 
ning of the over-al l  system. During the review it was mentioned t h a t  proper planning of 
the  main trunk c i r c u i t  required a number of special ized s tudies .  Some of these had been 
completed very recently,  while others were due t o  be completed during 1966. Turming t o  
prac t ica l  aspects, the Comisbion was aware tha t ,  i n i t i a l l y  a t  leas t ,  some segments of t he  
main trunk c i r c u i t  would be composed of HF radio c i r c u i t s  because of the l ack  of adequate 
cable c i r c u i t s  in some pa r t s  of the world. It therefore f e l t  that  t he  technical  problems 
associated with the use of HF radio c i r c u i t s  f o r  medium-speed data transmission would make 
f e a s i b i l i t y  s tudies  necessary and, l a t e r ,  t he  t e s t ing  o f  equipment. The Commission proposed 
m a t  the Secretary-General should arrange conferences wi th  Members d i r e c t l y  in teres ted  i n  
the  planling, and possibly l a t e r  i n  the implementation o f  t he  main trunk c i r c u i t ,  i n  order 
t o  discuss organizational and engineering problems. The Commission understood t h a t  these 
meetings would take in to  consideration the  views expressed by the Executive Committee, 
regional associations, CSM and individual Members, as w e l l  as studies of experts on various 
telecomunicat ion aspects of the WWW. 

3.22 The Commission stressed the need f o r  adequate regional telecomunicat ion networks 
t o  meet the object ives of the WWW. It was agreed tha t  the regional telecomunicat ion net- 
works should be planned to  ensure rapid and r e l i a b l e  reception of the required observational 
da ta  a t  WMCs and regional telecommunication hubs (RTHS) connected w i t h  the main trunk. 

3.23 When reviewing the  Secretary-General's r6smB on RTHs, the Commission f e l t  t h a t  
t h e i r  function should be c l a r i f i ed .  More par t icu lar ly ,  t h e  Comission refer red  t o  t he  need 
t o  make it c l e a r  t h a t  each Member might obtain any data it required which had been exc$anged 
on the principal  c i r c u i t .  With this i n  view, the regional  associations would have t o  examine 
t h e i r  meteorological telecomunicat ion systems so tha t  t hey  could meet the requirements of 
Members. The Commission stressed again t h a t  the word "regionaln in  t he  context of regional  
telecomunicat ion hubs had a d i f f e ren t  meaning from t h a t  used a t  present i n  meteorological 
telecomunications (regional broadcasts, sub-regional broadcasts,  and so on) . 

CSM and t he  planning of the WWW 

3.24 It was pointed out t h a t  the a c t i v i t i e s  of some of the working groups of t h e  
Commission m i g h t  have an impact on the WWW planning. Noting the  very useful  work done by 
the  Secretary-General and his planning s t a f f ,  the Commission agreed t h a t  it d id  not i t s e l f  
need t o  es tab l i sh  any machinery other  than the  working groups of its fourth session. The 
question of co-ordination between the planning work i n  t h e  Secre tar ia t  and t h e  work of  CSM 
was raised, but  it was agreed t h a t  the exis t ing  arrangements were adequate. It was a l so  
considered that F i f t h  Congress might, i f  necessary, give fu r the r  direct ions f o r  such co- 
ordination. In conclusion, the  Commission expressed its complete s a t i s f ac t ion  with the 
planning work of  the Secre tar ia t  under the  leadership of t he  Secretary-General. 
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4. REQUIREMENTS FOR.SYNOPTIC METEOROLOGY (Agenda item 4) 

4.1 General questions 

4.1.1 The Commission discussed at  length the general question of requirements i n  the 
f i e l d  of synoptic meteorology, on t h e  bas is  of a document presented by the Secrhtary-General. 

4.l.2 The Commission considered various possible procedures f o r  dealing w i t h  this pro- 
blem in t h e  future.  One p o s s i b i l i t y  would be t o  continue t o  dea l  with requirements i n  the 
same way as before. A n  a l t e rna t ive  would be t o  s e t  up a new working group which could take 
ca re  of a l l  the d i f ferent  k inds  of requirements r e l a t ing  t o  synoptic meteorology. 

4.1.3 It was agreed t h a t  the o ld  procedure f o r  deal ing with requirements had not  been 
e n t i r e l y  sat isfactory,  but on the o ther  hand it was f e l t  t ha t  it would not  be possible fo r  
one working group to deal  w i t h  all aspects  of requirements i n  t he  f i e l d  of synoptic meteo- 
rology, which would be an enormous task.  

4.1.4 The Commission considered t h a t  t he  requirements of the  d i f f e ren t  working groups 
o f  CSM must be dea l t  w i t h  by the groups themselves or ,  i f  necessary, by sui table sub-groups 
within them. 

4.1.5 In addition t o  indiv idual  working groups paying more a t t en t ion  t o  the  problems 
o f  t h e i r  own requirements, it was considered t h a t  there was a need f o r  co-ordinating the 
requirements over the whole f i e l d  of  synoptic meteorology. The Comission agreed t h a t  this 
t a sk  could best  be carr ied o u t  by t h e  advisory working group which it had establ ished a t  i ts 
present  session. A p a r a r a p h  t o  t h i s  e f f e c t  w a s  therefore included i n  the terms of re fer -  
ence of t he  working group (see  Resolution 12  (CSM-IV)). 

4.2 Pr ior i ty  i n  transmission of t h e  various types of meteorological da t a  

4.2.1 The Commission considered the information received from Members i n  response t o  
a request from the president  of RA VI t o  exmine questions r e l a t i n g  t o  the order of trans- 
mission of the various types  of meteorological data, i n  other words the  p r io r i t y  t o  be 
given t o  each category of meteorological da t a  i n  estab$ishing transmission schedules. It 
w a s  agreed t h a t  no changes were required i n  the order of transmission during nomal  operating 
conditions s ince th is  was i n  any case very largely determined by the order of ava i l ab i l i t y  
o f  the data.  The question of  p r i o r i t y  arose under abnormal operating conditions, when 
t r a f f i c  accumulated owing t o  a c i r c u i t  disruption and several  d i f f e r e n t  types 6f da t a  were 
avai lab le  for  transmission when normal operations reswned. 

4.2.2 From the global  point  of  view, the  Commission agreed t h a t  the  prime requirement 
i n  deal ing w i t h  meteorological da ta  which had accumulated due t o  a c i r c u i t  disruption was 
t o  ensure tha t  the following categories of  hemispheric data should be transmitted with the 
l e a s t  possible delay: 

TEMP and TEMP SHIP, p a r t  A not more than twelve hours 

SINOP and SHIP 
a f t e r  the  time of observation 

4.2.3 With regard t o  o the r  types of retarded meteorological data,  the Commission found 
i t  impossible t o  agree upon an order  of p r i o r i t y  which would have world-wide va l id i ty .  The 
adoption of an extended p r i o r i t y  l i s t  on a regional bas is  might usefu l ly  be considered by 
regional  associations. 

4.2.4 The Commission considered it most desirable t h a t  the  procedures f o r  the  trans- 
mission of accumulated meteorological d a t a  should not i n t e r f e re  w i t h  the  immediate resunip- 
t i on  of normal transmission schedules. This might be achieved e i t h e r  by transmitting the 
spec i f ied  retarded da ta  on telecommunication channels other  than those used fo r  the normal 
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schedules, o r  by accommodating the retarded da t a  i n  gaps i n  the normal schedules. However, 
where ne i ther  of these preferred procedures was p rac t i cab le  the data l i s t e d  i n  paragraph 4.2.2 
might be transmitted immediately a f t e r  a c i r c u i t  w a s  restored,  before normal schedules were 
resumed. 

4.2.5 The Commission adopted Recommendation 1 (CSM-IV) . 
4.3 Standard l eve l s  i n  the high atmosphere 

4.3.1 A t  the request of the  Executive Committee ( ~ e s o l u t i o n  11 (EC-xIV)), the Commission 
considered Recommendations 4 and 5 (CAe-IV). 

4.3.2 It was noted tha t  balloon-borne radiosondes were at taining l eve l s  above 30  km 
with increasing frequency, and tha t  pressure was recorded as a primary parameter by these  
instruments. The Commission w a s  fur ther  advised t h a t  rocket-borne sondes could i n  t h e  near 
fu ture  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 be t t e r  de l inea t ion  of the quasi-horizontal 
f i e l d  was obtainable by addit ive "thickness analysis" techniques, which eliminated o r  
minimized cumulative er rors  a r i s ing  from inhomogeneity o f  data, than by calculat ion of 
pressures i n  horizontal geometric surfaces. Strong preferences were expressed fo r  s tandard 
l eve l s  of 10 mb, 7 mb, 5 mb, 3 mb, 2 mb and 1 mb, these being a t  approximately l i n e a r  i n t e r -  
va l s  on a logarithmic scale and corresponding to  geometric al t i tudes approximating i;o geo- 
potent ia l s  of 31, 34, 36, 40, 43 and 48 km respect ively.  

4.3.4 The Commission was therefore of t h e  opinion that the above-mentioned pressure 
l eve l s  should be designated a s  standard l eve l s  instead o f  30, 40, 50, ... km a s  recommended 
by CAe-IV. 

4.3.5 The Commission adopted Recommendation 2 (cSM-IV) and requested the Secretary- 
General t o  bring the decisions t o  the  notice of the pres ident  of CAe. 

5 .  CODES ( ~ g e n d a  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 tha t  although the Working Group on Codes had made some pro- 
gress i n  carrying out the objectives s e t  out i n  Resolution 3 (CSM-111) severa l  major problems 
remained unsolved. 

5.1.1.2 The Commission discussed various courses of ac t ion  which would make it poss ib le  
t o  complete the determination of da ta  needs, t o  solve a number of spec i f i c  problems and t o  
recommend new o r  revised codes t o  Members a t  l e a s t  nine months prior  t o  CSM-V. Members 
would then have ample time t o  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) t o  categorize data needs. A broad ou t l i ne  of 
t h i s  concept and i t s  method of application a r e  given i n  P a r t  C of the annex t o  Resolution 1 
(cSM-Iv) .* 
5.1.2.2 The Commission adopted t h i s  concept as the  b a s i s  for  the work done during the  
session. 

* See Annex XIV. 
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5.1.2.3 It was recognized t h a t  the Working'Group on Codes was hampered i n  i ts work because 
the concept was not completely developed and w a s  ne i the r . fu l ly  understood nor f u l l y  acceptable 
t o  everyone. The surveys and studies were r e s t r i c t e d  t o  parameters and precision only and 
did not  take account of t h e  t o t a l  data-requirement problem. To do t h i s  would necess i ta te  
taking account of time and space resolut ions of observations a s  well as parameters and 
precision.  

5.1.2.4 The Commission f e l t  t h a t  a la rge  amount of work would still  be needed t o  develop 
the concept t o  the stage where it would provide an adequate framework fo r  the de teminat ion  
and evaluation of data needs. 

5.1.2.5 Although the Working Group on Codes and the  Commission i t s e l f  had expended a 
grea t  dea l  of e f fo r t  i n  formulating statements of requirements f o r  surface data', it was 
c l ea r  t h a t  these statements were not y e t  complete enough t o  use a s  the bas is  fo r  any major 
changes t o  t h e  SYNOP and SHIP Code. forms.. It was not  possible t o  reach agreement on the  
r e a l  minimum requirements and fur ther  work was needed. There was a fee l ing  t h a t  the Types I1 
and I11 lists contained more than the minimum requirements and t h a t  the l i s t i n g  o f  Type I 
needs was incomplete. 

5.1.2.6 Some ef for t  had been made to, determine the  requirements fo r  t rop ica l  surface da ta  
but very l i t t l e  progress had been achieved. In par t icu lar ,  the en t i r e  problem of reporting 
the s t a t e  o,f sky and clouds f o r  t rop ica l  areas needed considerably more study. 

5.1.2.7 In general the present  method of report ing clouds worked well i n  temperate 
l a t i t udes .  However,some members expressed the opinion tha t  the descript ion of clouds i n  
the Cloud Atlas was based too  much on a s t a t i c  view, so t h a t  it d id  not permit a description 
of t he  dynamical aspects o f  atmospheric processes. In addition, the  rapidly increasing 
a v a i l a b i l i t y  of cloud information from meteorological s a t e l l i t e s  and weather radar could 
revolut ionize the present concept of cloud report ing i n  the near future.  

5.1.2.8 The Commission was informed of several  s tudies being made i n  connexion with the 
planning of the World Weather Watch which might have a considerable e f f ec t  on d a t a  needs 
and thus necessi tate  major code changes. 

5.1.2.9 Although the Commission had been provided with c l ea r  statements of requirements 
for  computer operations, it was evident that  the l a t t e r  were i n  a s t a t e  of rapid development 
and t h a t  changes i n  the requirements were therefore ineiritable. For coding purposes, the 
long-term requirements f o r  numerical weather prediction, meteorological and non-meteorolo- 
g i ca l  parameters, must be s t a t e d  firmly. 

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

5.1.2.11 The increasing use of weather radar, and the increasing need f o r  information on 
the area  coverage, duration, i n t e n s i t i e s  and' amounts of prec ip i ta t ion ,  created complications 
i n  t ry ing  t o  decide what d a t a  were needed and how these needs could best  be met. 

5.1.2.12 The following de t a i l ed  problems were typica l  of those encountered by the Working 
Group on Codes: 

(a )  What should be the c r i t e r i a  f o r  reporting of "unusually gusty wind" a s  being 
indicat ive of air mass s t ab i l i t y?  

(b) What should the  Specifications be f o r  day-time maximum and night-time minimum 
temperatures f o r  energy budget computations? 

( c )  What should be the spec i f ica t ions  f o r  reporting snow cover and i c e  cover 
for  albedo determination? 



GENERAL SUMMARY 

(d) What i n t ens i t i e s  of  prec ip i ta t ion  were needed respect ively as Type I, Type I1 
and Type I11 data? 

(e) What were the needs for  both present and past  weather f o r  Type I, Type I1 
and Type I11 data respectively? 

5.1:3 Conclusions ----------- 
5.1.3.1 From the f a c t s  indicated above the Commission was forced t o  conclude tha t :  

(a )  The donditions and requirements on which a major code change should be based 
were not  ye t  available; 

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

(c) Only r e s t r i c t ed  and urgent changes i n  SYNOP and SHIP code forms should be 
made during CSM-IV; 

(d) Unless enough e f f o r t  were made t o  provide the leadership, s k i l l s  and know- 
ledge needed to complete the tasks  i n  time for  CSM-V, the unsolved code 
problems might well  hamper the f u l l  implementation of the World Weather 
Watch severely and also r e s t r i c t  the development of synoptic meteorology, 
pa r t i cu l a r ly  in t h e  f i e l d  of numerical da t a  processing and weather predic- 
tion; 

(e) The w ~ r k i n g  group should be re-establ ished with broader terms of reference 
and stronger f inancia l  and s t a f f  support t o  ensure tha t  it would have a 
chance of accomplishing the  massive t a s k  with which it was faced. 

5.1.3.2 It was decided t h a t  the new working group should be responsible f o r  the determin- 
at ion of the t o t a l  requirements f o r  data (parameters and precision, time and space resolu- 
t ions)  and codes, and t h a t  it should be cal led the  Working Group on Data Needs and Codes. 

5.1.3.3 To carry out  i ts  large task  the  working group would need two fu l l - s ca l e  meetings 
and up t o  s i x  meetings of spec i a l i s t  sub-groups during the  period 1966-1970. It would a l s o  
need the  assistance of  at  l e a s t  two full-time employees a t  the WMO Sec re t a r i a t  and up t o  one 
more year of assis tance from other WMO spec ia l i s t s  o r  consultants t o  work on spec ia l  pro jec ts  
and pa r t i c ipa t e  i n  meetings. 

5.1.3.4 
operations 

5.1.3.5 

5.2 

5.2.1 

5.2.1.1 

The two ful l- t ime employees should cons is t  o f  one o f f i ce r  w i t h  wide experience i n  
and planning systems, and an a s s i s t an t  w i t h  considerable experience i n  codes. 

The Commission adopted Recommendation 3 (cSM-N) and Resolution 1 (CSM-W). 

Principles f o r  determining requirements f o r  50th present and p a s t  weather 

General ------- 
The Commission, i n  considering the conclusions reached by the Working Group on 

codes on this problem, discussed t h e  following questions of principle f i r s t :  

(a )  Is information on present weather and p a s t  weather needed a t  all f o r  the 
so lu t ion  of Type I11 problems? 

(b) I f  needed, then t o  what extent should this information on p a s t  weather and 
present weather be reportea? 

5.2.1.2 The Commission noted that the information on present and past  weather was not 
current ly required a s  Type I11 da ta  fo r  numerical weather prediction purposes. However, 
manual methods f o r  large-scale weather analysis were s t i l l  i n  extensive use. It would have 
been premature t o  decide t o  what extent  this kind of information could be replaced by the  
data obtained from meteorological s a t e l l i t e s .  The Commission was also uncertain of the 
importance of present weather and p a s t  weather information for  s t a t i s t i c a l  forecast ing 
methods. 
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5.2.1.3 With regard t o  t he  second,question, it was f e l t  t h a t  more information on past  
weather could be helpful,  i n  pa r t i cu l a r  from those areas where the network of  observing 
s t a t i o n s  was sparse. The general  fee l ing  was, however, that it was not des i rable  from the  
p rac t i ca l  point of view t o  plac'e too much emphasis on pas t  weather information. 

5.2.1.4 The session f i n a l l y  decided t h a t  the exis t ing  system of reporting present weather 
and pas t  weather had been successful  fo r  many years  and t h a t  it should be continued u n t i l  
t he  requirements were more c l e a r l y  identif ied. .  

5.2.2 Requirements fo r  Type 111 data 
( ------------------------------ 

The Commission agreed that the l i s t  of  phenomena proposed by the Working Group on 
Codes as requirements for  present  weather and p a s t  weather Type I11 data  a s  given i n  Annex 1 
should be used a s  a basis f o r  fu r the r  study. 

5.2.3 Requirements f o r  Type I1 data  

5.2.3.1 The Commission reviewed the  list of requirements establ ished by the  Working Group 
on Codes. It was f e l t  t h a t  t h e  s t a t ed  requirements for  pas t  weather were excessive. With 
respect  t o  the question whether information on t h e  s t a t e  of sky were t o  be included in  the  
l i s t ,  the  Commission was unable t o  make a decision before the  requirements f o r  this parameter 
were known exactly. 

- 5.2.3.2 It was therefore decided tha t  the l is t  of requirements proposed by the Working . 
Group on Codes should be used as the  basis  for  tur ther  study. The opinion w a s  expressed 
t h a t  the  regional associat ions should be requested t o  provide assis tance by co -0rdinating 
the  da t a  requirements fo r  t h e i r  regions. The l i s t  i s  given i n  Annex 11. 

5.2.4 Requirements fo r  Type I da ta  ............................ 
The Commission ca r r i ed  out  a cursory review of t h i s  kind of requirement. It was 

agreed t h a t  the l is t  given i n  Annex 111, combined with the  requirements f o r  Type I1 data, 
should cons t i tu te  the  proposed l i s t  of requirements for  Type I data. It w a s  considered 
t h a t  t h i s  l i s t  of both present  and pas t  weather phenomena should be used a s  the basis  of a 
survey t o  determine the needs of Members f o r  Type I data. 

5.3 Requirements f o r  surface observations other than present  weather and pas t  weather 

5.3.1 On the basis of t h e  proposals contained i n  the  repor t  of the Working Group on 
Codes, t he  Commission establ ished a l i s t  of requirements f o r  the  reporting of surface obser- 
vations. The Commission agreed t h a t  the minimum requirements f o r  the report ing of surface 
information fo r  in terna t ional  exchanges l i s t e d  i n  Annex IV represented a .provis ional  s e t  of 
requirements fo r  Type I11 and Type I1 data, but t h a t  t h i s  l i s t  would require fur ther  study 
before it const i tuted a firm basis  f o r  developing new code forms. 

5.3.2 The Commission agreed t h a t  further  s tudies  on the  following spec i f i c  points were 
necessarg: 

(a) Cr i t e r i a  f o r  report ing unusually gusty surface wind ................................................... 
This type o f  information was considered necessary fo r  the ident i f ica t ion  of 
air-mass charac ter i s t ics .  The Conunission, however, was unable to specify 
the  limits of wind parameters which should be used f o r  this purpose. 

(b) Periods of time fo r  observation of maximum and minimum temperatures and ........................................................................ 
hours a t  which these data should be reported ............................................ 
The session recognized the need f o r  t h i s  type of information for  energy 
budget calculat ions and inputs i n t o  complex atmospheric models. In view of 
the v a r i a b i l i t y  of time periods su i tab le  f o r  the  observation of these da t a  i n  
the various pa r t s  of  the world and also i n  d i f f e ren t  seasons, the Commission 
decided t h a t  fur ther  study should be devoted t o  this problem. 
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Reporting of various s t a t e s  of sky whlch are associated w i t h  f requently ----------------------------------------------------------------------- 
r e c u r r i m  weather s i t ua t ions  i n  the t r o ~ i c s  

The Commission was aware tha t  the  present  reporting of the  s t a t &  of the  sky 
was not sa t i s fac tory  i n  t ropica l  areas. It was therefore agreed to  study the  
question of coding and reporting the s t a t e  of sky, taking in to  account the  
special  conditions i n  t h e  t ropics.  

System of the report ing of cloud ................................ 
The Commission agreed t h a t  a broad study w a s  desirable t o  determine the 
changes required to  take  account of present  s c i e n t i f i c  thinking and tech- 
nolorn ( f o r  example t h e  meteorological s a t e l l i t e  and weather radar )  i n  t he  
reporting of clouds. 

5.3.3 Requirements ............................ f o r  Type I da ta  
The Commission was not  able t o  consider this matter i n  de t a i l .  A review was made, 

however, t o  determine t o  what extent Type I da ta  might d i f f e r  from Type I1 'data. The l i s t  of 
s t a t ed  requirements is  given i n  Annex V. The requirements contained i n  this annex, combined 
with those l i s t e d  for  Type I1 da ta  i n  Annex IV,should be considered as a provisional  l i s t  of 
requirements f o r  Type I da ta .  

5.4 Requirements f o r  upper-air 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- 
a f t e r  re fer red  t o  a s  Plan I and Plan 11). Plan I was based on the  present system and Plan 11 
was designed mainly to  meet fu ture  requirements. Plan I1 provided for  the in terna t ional  
exchange of d a t a  for  a l l  s igni f icant  l e v e l s  only (temperature, humidity and wind) so t h a t  
the rec ip ients  might reconstruct the ac tua l  soundings within the limits of the spec i f ied  
c r i t e r i a .  These rec ip ients  would then be i n  a posi t ion t o  extract  the da t a  required f o r  
the preparation of standard isobaric  surfaces, and a h o s t  of supplementary charts ,  i n  an 
appropriate form for  other  users. In this case, the mandatory reporting by observing s t a t i o n s  
of standard i sobar ic  surfaces might perhaps be discontinued i n  in terna t ional  exchanges. 

5.4.1.1.2 The Commission was conscious of the great  i n t e r e s t  of Plan I1 and of i ts  potent ia l -  
i t i e s ,  pa r t i cu l a r ly  i n  r e l a t ion  t o  the implementation of  t he  World Weather Watch. However, 
it was f e l t  t h a t  the implementation of this plan might requi re  the avai labiki ty o f  more 
computers, and perhaps telecommunication f a c i l i t i e s ,  throughout t h e  world. Since,therefore, 
the adoption of Plan I1 might not  be possible f o r  a t  l e a s t  6 years, the present system should 
be continued. 

5.4.1.1.3 In view of the great  po ten t i a l  advantages of Plan I1 t h e  Commission decided t h a t  
fur ther  study should be devoted t o  it s o  tha t  it might be adopted as soon as circumstances 
permitted. It was noted t h a t  Par t  B of the  TEMP code form adopted by the session could be 
used as a bas i s  for  such a study. A broad out l ine  of this plan is  given i n  Annex VI. 

5.4.1.2 Select ion of specif ied leve ls  t o  be reported . . . . . . . . . . . . . . . . . . . . . .  
The 900 mb and 800 mb leve ls  were adopted as Type I11 d a t a  i n  place of the  850 mb 

leve l ,  and t h e  600 mb l e v e l  was added mainly t o  meet t he  requirements of numerical weather 
prediction. Some delegates were of the  opinion t h a t  250 mb and 850 mb l eve l s  were a l so  
required i n  ce r t a in  regions. They pointed out t h a t  these  da ta  were also of importanoe f o r  
research in to  the  c i rcu la t ion  i n  the t ropics ,  and tha t  such data should be exchanged t o  the  
g rea t e s t  possible extent. It was therefore agreed t o  inciude both these l eve l s  i n  the require-  
ments fo r  Type I1 data and t o  consider this question a s  soon as telecomunicat ions capaci ty 
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 t h e  Working Group on Codes and 

considered t h a t  the  two resolut ions f o r  d i rec t ion  and speed were i n  f a c t  dependent upon each 
o ther .  It was agreed tha t  t h e  exis t ing  angular resolution w a s  too coarse, as it corresponded , 

t o  about 17 per cent  of .the speed value. A resolut ion s l i g h t l y  l e s s  than 10 pe r  cent was 
considered more r e a l i s t i c ,  and this l e d  t o  t h e  conclusion t h a t  a p r a c t i c a l  resolut ion of 
wind d i rec t ion  would amount t o  5 O ,  which corresponds to  8.5 per cent of t he  wind speed. The 
resolu t ion  of wind being conditioned e s sen t i a l ly  by t h i s  accepted value, and being variable 
through the d i f f e ren t  ranges of speeds, the Commission decided t o  accept the resolut ion fo r  
speed t o  the  nearest  metre p e r  second (m/sec - l ) .  

5.4.1.4 Humidity parameter - - - - - - - - -  
In view of the advantages fo r  rout ine  synoptic work, fo r  the  forecasting of clouds 

and fo r  coding purposes, dew-point depression was accepted a s  the most su i tab le  parameter for  
report ing humidity. A reso lu t ion  of 1 ° C  was agreed for  Type I11 data. The d e s i r a b i l i t y  was 
expressed of a f i n e r  resolut ion when the difference between air and dew-point temperature 
was small. 

5.4.1.5 Cr i t e r i a  for determining s igni f icant  leve ls  fo r  wind . . . . . . . . . . . . . . . . . . . . . . . . . .  
After having recognized the  need f o r  such c r i t e r i a  the Commission carefu l ly  

considered various possible ways of formvlating this requirement, f i n a l l y  agreeing t o  a s e t  
of c r i t e r i a  which are  reproduced as Annex V I I .  

5.4.1.6 C r i t e r i a  for determining maximum wind l eve l  ( s )  . . . . . . . . . . . . . . . . . . . . . . .  
The Commission agreed t o  adopt a s ingle  s e t  of c r i t e r i a  f o r  in terna t ional  use. 

These c r i t e r i a  a r e  given i n  Annex V I I I .  

5.4.1.7 Detailed requirements - - - - - - - - - - -  
The Commission reviewed the  requirements proposed by the Working Group on Codes. 

The l i s t  of requirements adopted i s  given i n  Part  A of h e x  M. 

5.4.2 Upper-wind repor ts  -------------- ---- 
5.4.2.1 Method of report ing - - - - - - - - - -  

The reasoning and conclusions given in  paragraph 5.4.1.1 regarding the  method of 
report ing upper-air pressure, temperature, humidity and wind reports,  a l s o  apply here. 

5.4.2.2 Detailed requirements - - - - - - - - - - - , 

5.4.2.2.1 The remarks concerning the  specif ied leve ls  t o  be reported, t he  resolut ion f o r  
wind parameters and the c r i t e r i a  fo r  determining s ign i f i can t  levels  f o r  wind refer red  t o  i n  
paragraphs 5.4.1.2, 5.4.1.3 and 5.4.1.5, a l so  apply t o  upper-wind repor ts .  

5.4.2.2.2 Having considered the  question of  the un i t s  by which the l e v e l s  of reported wind 
d a t a  should be ident i f ied ,  t h e  Commission expressed a requirement f o r  pressure uni t s .  In 
s t a t i n g  this requirement t h e  Commission was aware tha t ,  a t  present, upper-wind measuring 
instruments not associated with a radiosonde o r  a baroswitch did not provide pressure 
measurements. 

5.4.2.2.3 It therefore concluded: 

(a )  That pressure uni t s  were t o  be prefkrred, when avai lable,  for  t he  reporting 
of wind da ta ;  and 

(b) That when pressure measurements were not available, t he  a l t i t udes  const i tut ing 
t h e  best approximations t o  t h e  isobaric surfaces f o r  report ing wind da t a  
specified i n  Annex M, Part  B, paragraph 1 ( a ) ,  should be decided regionalty. 
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5.4.2.2.4 The conclusions of the Commission about requirements fo r  upper-wind repor ts  a r e  
embodied i n  P a r t  B of Annex M. 

5.4.3 Requirements -------------------------------------------- f o r  a i r c r a f t  observational data* 

5.4.3.1 The Commission examined the requirements establ ished by the Working Group on Codes. 
It agreed t o  introduce the following changes: 

( a )  Infomation on weather i s  required a s  Type I1 data; 

(b) Indication is  required whether.the turbulence observed was high-level o r '  
low-level; 

( c )  Information on high-level turbulence is  considered t o  be Type I1 and Type I11 
data, information on low-level turbulence being Type I1 data only; 

(d) Information on amount, genus and height  of  cloud is required a s  Type I1 data .  

5.4.3.2 The l i s t  of requirements adopted by the se s s ion  i s  given i n  Annex X. 

5.5 Requirements fo r  non-meteorological data contained i n  messages 

5.5.1 The Commission examined the requirements establ ished by the Working Group on Codes. 
It w a s  agreed t h a t  the  use o f  the M i M i  i nd i ca to r  for  t h e  various upper-air repor ts  was ju s t i -  
f i ed .  In the case of surface synoptic repor ts  the present  system fo r  the iden t i f i ca t ion  of  
messages was found sa t i s fac tory .  

5.5..2 After discussing the  most su i t ab l e  method f o r  indicating the  s t a t i o n  posi t ion,  
m e  Commission agreed tha t  t he  block number should be included i n  each synoptic surface re- 
p o r t  from land stagions. 

5.5.3 Posi t ion checks of  ship s t a t ions  making upper-air observations were considered 
essent ia l .  In the  case of s ea  s t a t ions  report ing the sur face  data, the  i~ i c lus ion  of 4 - l e t t e r  
c a l l  s igns of ships was found sa t i s fac tory  f o r  checking the  continuity of the sh ip ' s  pos i t ion  
a t  successive observations. The problem of sh ip ' s  movement data fo r  esthnat ing the influence 
of the pressure f i e l d  on the reported pressure tendency was studied. 

The agreed requirements a r e  given i n  Annex XI. 

5 6 Amendments t o  the Technical Regulations r e s u l t i n g  from code changes 

5.6.1 The Commission noted tha t ,  although the code form for  the report ing of da t a  obtained 
from meteorological reconnaissance a i r c r a f t  w a s  deleted from Part A of Volume B, i n  accordance 
w i t h  Recommendation 20 (CSM-111) as  adopted by Resolution 34 ( E C - X N ) , ' ~  reference t o  this 
code form had remained i n  the  Technical Regulations, paragraph 4.4.3.2. The sess ion  agreed 
t o  recommend the  delet ion of t h i s  paragraph from the Technical Regulations. 

5.6.2, A s  a consequence of the adoption of Recommendations 17 and 19 (cSM-IV) the  Commis- 
s i o n  noted t h a t  changes would have t o  be tilade i n  Chapter 12 of Technical Regulations such as 
i n  paragraphs p 2 . 1 d  2.6.4 and L12 .27  2.6, 

5.6.3 Cg-IV requested t h a t  CSM consider t he  p o s s i b i l i t y  of also including notes i n  
Volume B, r e l a t ing  t o  the use of abridged repor ts  i n  SYNOP and S H I P  code forms, which now 
appear in paragraph 11.1.3 (Par t  D, Chapter 1 )  of Volume D (~g-IV, General Summary 5.4.9). 
The notes re fer red  to  a re  18 (a)  and (b) on page D-D-1-61 of Volume D. These make provision 
f o r  the  t runcat ion of coded weather reports  from sea and land stat ions.  The Commission agreed 
t o , r e f e r  the question t o  the Working Group on Data Needs and Codes fo r  fu r the r  study. Recom- 
mendation 4 (CSM-IV) was adopted. 

* NOTE : The requirements f o r  the report ing of  meteorological reconnaissance f l i g h t  observa- 
t ions a re  not included. 
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5.7 Implementation of t h e  code changes recommended by the  four th  session of  CSM 

5.7.1 The Commission reviewed the  current  codes and recommended a number of changes. 
The requests f o r  such code changes from other  technical  commissions such as CMM and CAeM 
were taken i n t o  consideration. The changes recommended were: 

(a )  minor amendments t o  present  codes; 
(b) changes of t h e  code forms; 
(c )  inclusion of addit ional  information, such as addit ional  isobaric  surfaces. 

5.7.2 The Commission s tudied  the impact of the  above-mentioned code changes on the 
meteorological telecommunication system and decided t o  propose the implementation of such 
changes a s  d id  not r e su l t  i n  a subs tant ia l  increase i n  t he  loading of  tkie meteorological 
telecommunication systems. Consequently it w a s  agreed t o  implement t he  change i n  codes and 
the  new code forms on 1 January 1968. Recommendation 5 (CSM-N) was adopted. The Commission 
agreed t h a t  t he  inclusion of addit ional  da t a  i n  Par t  A of upper-air reports  would have t o  
await fu r the r  s tudies,  of t h e  capacity o f  t he  telecommunication system (see Becommerdation 47 
(CSM-N) ) . Recommendation 6 (CSM-IV) w a s  adopted. 

5.8 Units of wind speed i n  meteorological messages fo r  internat ional  exchange 

After discussion of  the problem of u n i t s  of wind speed, t h e  Commission adopted 
- Recornmendation 7 (cSM-IV) . 

5.9 Amendments t o  cur rent  surface codes 

5.9.1 Reporting of blowing spray a t  sea  s t a t ions  

The Commission noted CMM'S requirement t h a t  proizision should be made f o r  reporting 
blowing spray so tha t  the cause of t he  reduction of v i s i b i l i t y  associated w i t h  t h i s  phenom6non 
could be shown i n  reports from ships. It was agreed t o  amend the spec i f ica t ion  o f  code 
f igure  07 of Code 4677 t o  that given i n  Recommendation 8 (CSM-IV). 

5.9.2 Discrepancy i n  WMO Publication No. 9.TP.4, Volume B ................................................... 
The at tent ion of t h e  Commission was drawn t o  the inconsistent  use of time data i n  

spec i f ica t ions  of present weather. In some spec i f ica t ions  th6 time a t  which the phenomenon 
observed occurred was given, while i n  o thers  these da t a  were not included. The Commission 
agreed t o  amend Note (2) under the spec i f ica t ion  of ww -- Present weather -- i n  Volume B a s  
indicated i n  Recommendation 8 (CSM-IV) . 
5.9.3 Rounding off t he  temperature ---------------------------- 

During discussions on the report ing of  temperature by TT in-FM l l . C  - SYNOP code 
form, it became evident t h a t  it would be h ighly 'des i rable  t o  provide ins t ruc t ions  fo r  rounding 
of f  the  temperature data i n  t h e  pa r t i cu l a r  case of the observed temperature being exactly 
midway between the whole degrees, t h a t  is when the  ten ths  f igure is 5. It was thought 
des i rable  t o  have a s ingle procedure f o r  rounding off  all elements i n  a l l  meteorologicdl 
f i e l d s .  The Commission agreed tha t  this matter would,require more study before a decision 
could be reached. 

5.9.4 Urgent amendments t o  current  codes f o r  surface observations ........................................................... 
5.9.4.1 Reporting of sea  sur f  ace temperature - - - - - - - - - - - - - - - - - -  

The Commission e~amined the  requirement rz i sed  by CMM f o r  the sea-surface tempera- 
t u r e  t o  be reported to  t he  neares t  O. l °C.  It came t o  the  conclusion tha t  the method of doing 
so proposed by the Working Group on Codes was unacceptable because no provision was made i n  
it f o r  reporting the a i r - sea  temperature difference w i t h  suf f ic ien t  accuracy. It was a l so  
decided not t o  make any a l t e r a t i o n  t o  t he  mandatory groups, but t o  provide an e x t r a  optional 
group reporting the sea-surface temperature and giving a t  the same time the ten ths  f igure fo r  
temperature. Provision is made for  this i n  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 t o  the  conclusion t h a t  the 

urgent requirement raised by CMM was bes t  met by a so lu t ion  employing only five-figure groups 
with a relaxat ion of the requirement f o r  period of s w e l l  waves. Provision fo r  this is made 
i n  Recommendation 9 (CSM-IV) . 
5.9.4.3 Reporting of prec ip i ta t ion  - - - - - - - - - - - - -  
5.9.4.3.1 Following a general discussion on t h e  advisabi l i tg  of a l t e r i n g  the report ing of 
r a i n f a l l ,  t he  Commission agreed no t  t o  a l t e r  t he  group 7FiRjJ because of doubt about t h e  
peesent requirement f o r  in terna t ional  exchangeof the amount of  prec ip i ta t ion  and also because 
of t h e  considerable e f f ec t s  any change i n  the code form would have on regional and nat ional  
pract ices.  

5.9.4.3.2 The Commission considered whether provision should be made f o r  a spec ia l  message 
i n  the  case of measurement of prec ip i ta t ion  being delayed but not impossible. It agreed t h a t  
such provision should not be made, emphasis being l a i d  on the necessi ty f o r  all measurements 
t o  be made so t h a t  they could be transmitted a t  the proper time. 

5.9.4.3.3 The Commission considered t h a t  no useful  purpose was served by the remark t h a t  a 
measurement of prec ip i ta t ion  was inaccurate, and therefore  recommended that it should be 
deleted.  This decision is embodied i n  Recommendation 1 0  (CSM-IV). 

5.9.4.4 Duration of prec ip i ta t ion  - - - - - - - - - - - - -  
Code 4080 was c r i t i c i z e d  by t h e  Commission on the  grounds tha t  i t  d id  not permit 

the report ing of both the duration of prec ip i ta t ion  and the  period of  observation to  which t h e  
repor t  RR referred.  A t  the expense of a s l i g h t  relaxing of the durat ion of prec ip i ta t ion  both 
the durat ion and the  period could be reported. The amendment making it possible t o  do this is  
given i n  R e c o ~ e n d a t i o n  11 (cSM-IV). 

5.9.4.5 Time in t e rva l  fo r  computing mean surface wind f o r  aeronautical purposes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
The Commission noted Recommendation 2/1 (CA~M-111), approved by Resolution 16 

(EC-XVI), ca l l ing  f o r  the amendment of t h e  procedure f o r  the reporting of surface wind when 
used f o r  aeronautical pruposes, and the act ion accordingly taken by CIMO. The session agreed 
to amend the  notes under t he  symbolic l e t t e r s  "f f n  given i n  Volume B. Recommendation 12  
(CSM-IV) w a s  therefore adopted. 

5.9.4.6 Reporting of sh ip ' s  average speed - - - - - - - - - - - - - - - - -  
The Commission considered the urgent request of CMM-IV f o r  an extension of t he  

present code ,4451 t o  permit the report ing of ships '  average speed up to a t  l e a s t  34 knots  
during the three hours preceding t h e  t i m e  of observation. Recommendation 13 (CSM-IV) was 
adopted accordingly. 

5.10 Codes f o r  upper-air observations 

5.10.1 TEMPandTEMPSHIPcodeforms ............................. 
The Commission examined the two a l te rna t ive  code forms ( i .e .  a revised TEMP code 

form using f ive-f igure groups, and an a l t e rna t ive  TEMP code form of similar construction using 
groups of variable length) fo r  TEMP repor ts  proposed by the  Working Group on Codes. A marked 
preference was expressed fo r  code form composed only of five-figure groups. The Commission 
studied i n  d e t a i l  various possible ways of  indicat ing t h e  s ign  dor temperature without adding 
50 t o  the  negative values. A proposal w a s  presented which would permit t he  reporting of  the 
temperature s ign and number of ten ths  of a degree Celsius ( t o  the reso lu t ion  0.2OC) w i t h  the 
same economf. of f igures  as  i n  the proposal of t h e  working group, and the corresponding provi- 
sion was incorporated i n  the  code form. The iden t i f i ca t ion  groups ( loca l iza t ion  in space and 
time) were s l i g h t l y  re-arranged i n  all p a r t s  of the message. In accordance with the  discussion 
about the  required resolut ion of wind parameters, the wind groups provide f o r  the report ing of 
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di rec t ion  t o  the nearest 5 O ,  and for  the  reporting of speed to  the nearest  metre per second 
or  t o  the nearest  knot. The revision of the  position-verifying group i n  TEMP SHIP, proposed 
by the Working Group on Codes, was not  found acceptable, and it was agreed t h a t  the present 
procedure should be retained. Provision was made f o r  the reporting of 250 mb l eve l  da t a  i n  
Part  B of the  code foxm. In  addit ion Provision was made t o  indica te  the u n i t  f o r  wind speed 
used throughout t he  report.  Certain minor changes were also agreed to and included i n  the 
code form, a f t e r  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 f i r s t  of these code forms was a revised edi t ion  of FM 32.C and 
FM 3 3 . C  current ly i n  use. The revisions proposed were directed toward standardization. It 
was noted t h a t  t he  code form provided fo r  t he  reporting of wind d i rec t ion  and speed i n  four 
f igures  ( i .  e. dd f f )  . The second code form was a new approach t o  the  report ing of upper-wind 
da ta  i n  t h a t  it provided f o r  t he  inser t ion  of indicators  throughout the report ,  which specif ied 
the use of pressure, geopotential units, and the increments of a l t i t u d e  being used. In addi- 
t ion ,  it provided fo r  report ing wind speed and d i rec t ion  i n  f i v e  f igures  ( i . e .  dd f f f ) .  

5.10.2.2 The  omm mission's newly adopted resolu t ion  for  upper-level winds of 5 O  i n  d i rec t ion  
and 1 metre per second i n  speed requires a f ive-f igure group t o  express it. Tfie f i r s t  code 
form was therefore automatically rejected,  as it provided only four f igures.  The Commission 
decided t o  combine the bes t  features of both forms in to  a s ingle code form t h a t  would meet 
the requirements. 

5.10.2.3 In b r i e f ,  the new code form provided improvements i n  the  loca l iza t ion  of the repor t  
i n  time and space. In addi t ion  it provided fo r  t h e  indicat ion of whether pressure or  geo- 
potent ia l  height were being used fo r  the  pressure surfaces, maximum winds and s igni f icant  
winds. It also provided f o r  the report ing of the measuring instrument used and for  the  
indicat ion of t he  units(metres per second o r  knots) i n  which the wind speed was expressed; 
and it provided f i v e  f igures f o r  report ing d i rec t ion  and speed. The Commission concluded 
t h a t  the developed code form would meet requirements. Recommendation 15 (CSM-IV) was adopted 
accordingly. 

5.10.3 Report from rocketsonde s t a t i o n s  ................................ 
The Commission.considered a request f o r  the extension of code t ab l e  es -- Type of 

da t a  sensing equipment, and code t ab l e  rm -- Type of rocket motor, i n  the  ROCOB code form. 
The session agreed to  some changes i n  the above code tab les  and adopted Recommendation 16 
(csM-Iv) . 
5.10.4 Upper-air report  from a i r c r a f t  ............................. 

The Commission devoted considerable a t t en t ion  t o  the code form FM 4 1 . ~ ,  developed 
by the Working Group on Codes, and t o  a proposal made by the United Kingdom. It decided to  
modify the  f igure  form submitted by the Working Group on Codes i n  order t o  take  into account 
the requirements expressed during t h e  session. It was recognized t h a t  t h i s  code form would 
be used primari ly i n  the hemispheric exchange of data,  and no Type I o r  Type I1 data were 
included. Recommendation 17 (CSM-IV) was consequently adopted. 

5.11 Codes fo r  ana lys is  and prognosis 

5.11.1 Amendments t o  s a t i s f y  aeronautical  requirements 
-----------------------------------------,------ 

The Commission considered the requests contained i n  Recommendations 13/5 and 1316 
(CA~M-III),  the former requir ing t h a t  provision should be made t o  pdrmit coding of ve r t i ca l  
wind shear i n  knots per 300 metres i n  addit ion t o  knots per 1000 metres, and the  l a t t e r  t ha t  
provision should be made f o r  describing the  existence and locat ion of c l ea r - a i r  turbulence 
and also the  amount of cloud i n  s ign i f i can t  weather charts  disseminated i n  f igu re  code form. 
The request  contained i n  the  l a t t e r  recommendation could be met by de le t ing  the  symbol J 
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( a i r c r a f t  i c ing  and turbulence) i n  the cloud sect ion N -- amount of cloud -- and by indicat ing 
icing and/or turbulence i n  the weather-area sect ion by using group(s) 989 w e i  a s  necessary. 
These proposals were embodied i n  Recommendation 18 (cSM-IV). A f u r the r  requirement expressed 
by C A e M - I 1 1  i n  Recommendation 1316 was provision f o r  encoding "convergence l ine ."  Since this 
term w a s  i n  current  use, and since CSM-IV was recommending the inclusion of the term and a 
symbol i n  AppendixE of Volume 1 of the Technical Regulations (see Recommendation 52 (CSM-IV)), 
it was considered necessary t o  make provision f o r  encoding it. This could be done by amending 
code t ab l e  1152-Ft -- Type of f ront  -- t o  eliminate t he  specif icat ions "warm occlusion" and 
"cold occlusion" and t o  include "quasi-stationary f ront  above the surface" and "convergence 
l ine" .  The table,  amended i n  t h i s  way, re-arranged, and w i t h  some minor changes i n  the 
wording of other  specif icat ions,  would conform more c lose ly  w i t h  the  l is t  of f ron t s  given i n  
Appendix E of Volume 1 of the Technical Regulations. These changes are  also embodied i n  
Recommendation 18 (CSM- N) . 
5.11.2 Amendments t o  s a t i s f y  shipping requirements ........................................... 

The Commission noted the request of CMM fo r  a re-arrangement of the IAC F lee t  
FM 46.C w i t h  respect  t o  the provision of information on p a s t  and fu ture  posi t ions of pressure 
systems, f ron t s  and wave isopleths.  Suitable arrangements for  this purpose, recommending 
t h e i r  introduction i n  both FM 4 5 . ~  and FM 46.C code forms, were developed and incorporated 
i n  Recommendation 18 (CSM- N )  . 
5.12 Specialized codes 

5.12.1 Aviation weather reports  ........................ 
5.12.1.1 The 
concluded t h a t  

( 4  

Commission reviewed the codes fo r  aerodrome meteorological repor ts  and 
it would be desirable: 

t o  al ign the contents of  these reports  more closely with the l a t e s t  aero- 
naut ica l  requirements; and 

t o  improve the direct-reading qua l i t i e s  o f  the code as f a r  as  possible t o  
eliminate, o r  a t  l ea s t  t o  reduce, the need fo r  time-consuming conversions by 
p i lo t s ,  a i r - t r a f f i c  cont ro l le rs  and o ther  aeronautical personnel. 

It was recognized t h a t ,  i n  order  t o  achieve these  purposes, a comprehensive 
revision of the present aeronautical codes would be necessary. In the  opinion of t he  Commis- 
sion the  time fo r  such action, which had been considered already by e a r l i e r  WMO and ICAO 
meetings, had now arrived. It would permit a more accurate reporting f o r  aeronautical  
purposes which, the  Commission w a s  advised, was required t o  meet needs a r i s ing  from lower 
aerodrome meteorological minima. Tnis advantage, together  with the po ten t i a l  saving i n  
time and e f f o r t  f o r  both meteorological o f f i ce s  and aeronautical users, w a s  thought t o  out- 
weigh the r e l a t ive ly  small disadvantage of the consequent need for  t r a in ing  i n  the  use of 
the new codes. 

5.12.1.2 W i t h  regard t o  the contents of the reports,  t h e  Commission studied the statement 
on operational requirements fo r  aerodrome meteorological reports  t o  be exchanged ground-to- 

, 
' ground, developed. by ICAO i n  accordance w i t h  Recommendations 13/10 and 13/11 (cA~M-111). It 
was agreed t h a t  the requirements s ta ted  could be s i i t i s f ied  by developing a'new code form t o  
replace the  present FM 1 S . C  -- a E R O  and FM 16.A -- MMMMM/BBBBB. 

5.12.1.3 Considering the  form of the reports ,  the Comission took it t o  be e s sen t i a l  t ha t  
meteorological observations coded for  aeronautical  purposes should be adequate f o r  both 
meteorological and non-meteorological users ,  and t h a t  t hey  should be easy t o  understand. 

It was therefore agreed: 

(a) t h a t  the order of  the elements should be t h e  same as i n  t he  corresponding 
p l a in  language form (Technical Regulation D 2 . 2 7  2.7.2.6); and 
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(b) tha t  each element should be given in  terns as near t o  those of the di rect  . . 
reading as possible, using the format recommended by the CA~M-II~@E~"~'OPS 
Meeting ( ~ e p o r t  on I t e m  13, paragraphs 13.27 t o  13.35 and Recommendation 13/10). 

5.12.1.4 In the course of t h e  development of the above-mentioned code forms the f0110~& 
points were decided on or taken into account: 

(a) i n  order t o  allow 'for easy identif ication of groups and t o  f a c i l i t a t e  the 
detection of errors, a number -of "identif ier  l e t t e r s"  (rather than figures) 
were included, for example the ident i f ier  "R" fo r  runway visual  range; 

(b) t o  cater f o r  the direct-read-i-np quality, wind direction was given in degrees, 
the l a s t  f igure  always being "On. For the reporting of maJdrdum winds, "/fmfmn 
w a s  considered to  be a suitable coding device as intended by Recommendation 
13/8 (CAeM-111), and to  be economical; 

(c)  v i s ib i l i ty  w a s  given i n  metres;. the increments t o  be used f u l f i l l e d  the ICAO 
requirements and were i n  conformity with present coding practices; 

(d) dth regard t o  the reporting of Runway Visual Range the l e t t e r  "R" was t o  be 
used as the indicator i n  conformity with Recommendation 13/3 (cA~M-111), which 
called for a suitable coding device. It served economy a t  the same time. 
The increments reported fu l f i l l ed  the ICAO requirements3 

(e)  w i t h  regard t o  the reporting of present weather, the Commission noted that 
ICAO, which had conducted extensive trials during 1965 i n  coioperation with 
some of its Contracting States,  had expressed a preference fo r  the use of 
l e t t e r s  instead of figures. The Comission also noted t h a t  several States 
had been using l e t t e r s  for the  reporting of present weather f o r  many years. 
However, i n  view of the d i f f i cu l t i e s  expressed by Members using non-latin 
alphabets and/or languages other than French, Spanish and English, the 
Commission decided t o  recommend the use of a gigure-code, supplemented i n  
accordance with regional air navigation agreements by abbreviated l e t t e r  
equivalents. This solution w a s  recognized t o  be satisfactory t o  all for the 
moment j 

( f )  it was also noted tha t  in  certain cases a phenomenon could be indicated by 
abbreviations with different l e t t e r s  i n  the various meteorological messages 
fo r  aviation. The Commission therefore considered that  ICAO and CAeM should 
be asked t o  consider this problem with a view to  bringing about the required 
uniformity; 

(g) w i t h  respect t o  reporting of clouds, it was decided t o  follow the rule 
contained i n  the AERO-Code. However it w a s  also f e l t  that further study 
should be made of the des i rabi l i ty  of reporting all cloud layers, irrespective 
of the number of oktas; 

(h) the accuracy currently attainable i n  measuring the height of clouds and the 
var iabi l i ty  of this element i n  space and time did not favour the introduction 
of the reporting of cloud-base height i n  15 m increments near the ground, 
as stated i n  Appendix I of the  report on Agendc item 5 (CA~M-111). This 
forn of repor t  was therefore not implemented; 

( i )  the genus "cloud" w a s  introduced fo r  monitoring weather developments and for 
forecasting fo r  general aviation; 

(j) negative values of air temperature and dew-point temperature were t o  be 
indicated by placing the l e t t e r  M before the  elements i n  order t o  avoid the 
adding of 50 which had given r i se  t o  erroneous interpretation by non-meteo- 
rological personnel; 



GENERAL SUMMARY 23 

(k) ins t ruc t ions  for  giving supplementary information were not f ina l ized .  The 
examples given in  Note (13)* were not intended to  be r e s t r i c t i ve .  The list 
of s igni f icant  phenomena used f o r  SIGMET-information could serve as a guide 
f o r  expanding the l i s t  of  phenomena t o  be reported i n  the METAR. 

(1) some members had reservat ions about t h e  decision not  t o  use an ind ica to r  f o r  
reporting the  de ter iora t ion  o r  improvement of weather conditions i n  the neuS 
code for  aviat ion se lec ted  spec ia l  weather reports (SPECI). 

5.12.1.5 When reviewing t h e  new code forms (METAR and SPECI), which had been proposed by 
the  Working Group on Codes, the  Commission gave careful consideration t o  the conunents .received 
from CAeM and ICAO. 

5.12.1.6 When the new METAR and SPECI code forms were introduced, there  would st i l l  be a 
widespread need f o r  codes similar t o  the  AERO and MMMMM/EEiEE!B code forms fo r  na t ional  use f o r  
synoptic purposes. Hence it was decided t o  recommend t h a t  the AIR0 and MMMNM/E!E3BB cod@ forms 

'be retained in Volume B without any change i n  form and content, but w i t h  new FM numbers, u n t i l  
such time as new codes were developed t o  meet t h e  na t ional  o r  Type I requirements. An in-  
troductory note should be given t o  these obsolete code forms to indica te  c lear ly  that they 
had been retained i n  Volume B for  the convenience of those  who might wish t o  use them fo r  
nat ional  non- aeronautical purposes only. 

5.12.1.7 The dommission w a s  aware of the  decision of t h e  seventeenth session of t he  Executive 
Conunittee that consideration should be given t o  Recommendations 1313 (CA~M-111) -- Reporting 
of runway v isua l  range i n  FM 15'.C (AERO), and 13/8. (CAeM-111) -- Indicat ion of maximum wind 
speed, both of  which required urgent action. It was f e l t  t ha t ,  i f  new METAR and SPECI code 
forms meeting the above requirements were introduced as from 1 January 1968, amendments t o  
the  present AERO and MMMMM/- code forms f o r  a r e l a t i v e l y  short per iod .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  bas is  of the  l a t e s t  
s t a t e d  aeronautical requirements, and 

(b) recommended under 5.12.1 t h a t  Code forms FM 15.C and FM 1 6 . A  r e l a t i n g  t o  
aerodrome meteorological repor ts  be replaced, 

concluded t h a t  it was desirable t o  meet these requirements further by revising the present 
TAF'OR FM 51.C and TAF' FM 52.C code forms concurrently. 

5.12.2.2 The Jus t i f ica t ion  f o r  introducing runway v i s u a l  range in to  the aerodrome forecas t  
even as a drop-out element was strongly questioned, as t h e  session w a s  f u l l y  aware that, 
although some countr ies  had undertaken research i n  this f i e l d ,  there existed as y e t  no method 
of forecast ing it on a sound s c i e n t i f i c  basis .  The nature of the parameter i t s e l f ,  involving 
non-meteorological elements, rnight.wel1 be an insurmountable obstacle t o  success. The Commis- 
s ion  therefore decided to make provision f o r  t he  inclusion of runway v i sua l  range as sup- 
plementary information i n  p l a i n  language only because ICAO and the president  of CAeM had 
requested i ts  inclusion.  

5.12.2.3 It w a s  considered premature t o  introduce a group f o r  indicat ing v e r t i c a l  wind 
shear i n  the lower layers ,  s ince  these phenomena and their effects  on a i r c r a f t  operations 
were s t i l l  under study. Recommendation 20 (cSM-IV) w a s  thereupon adopted. 

* See Annex.XXIV. 
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5.12.3.1 The Commission, having recommended new code forms f o r  aviation weather reports and 
aerodrome forecasts  in Recommendations 19 (CSM-IV) and 20 (CSM-IV), also reviewed the require- 
ments fo r  area, route and f l i g h t  forecasts  and decided t o  revise the exist ing code forms 
FM 53.B, EM 54.B, FM 55.B, FM 56.C, FM 57.C, FM 58.C. 

5.12.3.2 The most important modification w a s  the inclusion of optional additional groups 
f o r  maximum wind and/or v e r t i c a l  wind-shear data. 

5.12.3.3 It w a s  considered useful t o  follow the code instructions of FM 15.D and FM 51.D 
i n  re la t ion t o  v i s i b i l i t y  and clouds. Recommendation 21 (CSM-IV) was therefore adbpted. 

5.12.4 Reports of monthly means ------------------------ 
5.12.4.1 The Comission considered the requirements expressed by CC1-S1V regarding the data  
t o  be reported in CLIMAT, CLlMAT SHIP, CLIMAT TEMP and CLIMAT TIPIP SHIP messages. These c a l l  
f o r  the reporting of: 

(a) i n  CLIMAT and CLlMAT SHIP: 

( i )  The mean vapour pressure instead of the mean re la t ive  humidity; 
( i i )  The t o t a l  amount of precipitat ion for the  month t o  the nearest whole 

millimetre (up to  500 mm); 
( i i i )  The number of days w i t h  r a in fa l l  1 mm o r  mores and 

(b) in CLIMAT TEMP and CLlMAT TEMP SHIP: 

( i )  The direction of the mean vector wind t o  the nearest degree; . 

( i l )  The wind speed exceeding 99 knots by adding 500 t o  the wind direction; 
( i i i )  Indication of the number of days of missing temperature and wind data; 
( iv)  The steadiness factor i n  two figures. 

CC1-IV also recommended that the mean vector wind a t  the surface should not be reported. 

5.12.4.2 It was also agreed that  the  instructions relat ing t o  the computation of the required 
means should be deleted from Volume B, and tha t  the president of CC1 should be requested t o  
include thi-s materiel i n  the  "Guide t o  Climatological practicesn. 

5.12.4.3 The des i rabi l i ty  of including tropopause data  in CLlMAT TEMP messages w a s  also 
discussed, but it was decided not t o  make such provision for the  time being. 

5.12.4.4 The opinion was expressed t h a t  the number of days w i t h  observations should be 
reported ra ther  than the number of days w i t h  missing data. .For reasons of economy i n  coding, 
however, the l a t t e r  a l ternat ive  w a s  preferred. 

5.12.4.5 Attention was drawn to the  fac t  that, in the code forms f o r  upper-air observations 
adopted by the session, dew-point depression was introduced a s  a parameter f o r  humidity. It 
w a s  f e l t  tha t  it might be desirable t o  adopt the same procedure f o r  CLIMAT TEMP and CLlMAT 
TEMP SHIP, and it was agreed t o  request the president of C91 t o  ask the  president of C C l  , t o  
consider this question so t h a t  a f i n a l  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 ou t ' tha t  some d i f f i cu l ty  was experienced 
i n  the use of the  group lGDF,Wl t o  indicate %ccasionaln conditions .(G = 9) .  It was considered 
t h a t  rewording of the instructions re la t ing  to the use of this group would remove the diff iculty.  

-5.12.5.2 The fact  tha t  the re  is no indication (FM 61.~) of the  beginning of the forecast 
period i n  the MAFOR code form was a l so  discussed. It w a s  agreed tha t  the inclusion of this 
infomation w a s  necessary. To make provision f o r  this and also  t o  overcome the d i f f i cu l ty  
raised by W-IV,. Recommendation 23 (CSM-IV) was adopted. 
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5.12.5.3 The Commission also noted that  messages i n  t h e  MAFOR code form can be undesirably 
long when changes in  prevailing weather conditions are expected t o  occur. However, no fully 
satisfactory solution t o  this problem was found. 

5.12.5.4 The Commission considered a suggestion that  t h e  code symbol S i n  the optional 
group (2vSTxTn) should be used exclusively f o r  indicating waves generated by local  wind. 
Since, however, the definit ion of the term "s ta te  Bf sea" was s t i l l  under consideration 
within W, it w a s  agreed t o  defer action on t h i s  matter unt i l  CNM c la r i f i ed  the position. 

5.13 Reporting of ship's position 

5.13.1 31 its review of non-meteorological parameters appearing i n  meteorological reports, 
the Commission devoted part icular attention t o  the groups a t  present used t o  report the  posi- 
t ion  of ship stat ions.  To simpl#fy the procedure and thereby minimize confusion and errors, 
the session agreed that  the new systen proposed by the Working Group on Codes, in which each 
quadrant of the globe is  identif ied by one figure, should be introduced. It was also f e l t  
that, t o  get around the a r t i f i c i a l i t y  introduced by Code 3300, it would be worthwhile t o  add 
one more figure fo r  the reporting of the longitude. 

5.13.2 It was considered t h a t  it would be highly undesirable t o  have two forms f o r  
reporting ship position i n  existence a t  the same time; hence the adoption of the new system 
would be dependent upon i ts  acceptability for  use in  a l l  forms of ship report, surface and 
upper-air, and f o r  implementation in all forms of reports a t  the same time. Recommendation 24 
(CSM-N) was adopted. 

5.14 Identification of ship report and position 

5.14.1 The Commission considered that  there would be a definite advantage i n  changing the 
i n i t i a l  groups of the following reports from ships: FM 21.C, FM 22.C and FM 23.C. This would 
f a c i l i t a t e  identif ication of these reports by computers, ensure fewer errors  i n  posit ion 
repbrting, and bring the method of reporting i n t o  l ine  wi th  that used i n  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 a t  the beginning of the position groups t o  indicate that the report which followed was 
from a mobile stat ion.  

5.14.3 In addition it was decided t o  a l t e r  the SPESH (FM 2 6 . ~ )  code, though not used in 
cpmputers, to  bring it into l i n e  w i t h  the other ship reports.  In this code it was found 
necessary t o  r e s t r i c t  the specification of time t o  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 
i n  metres per second or  knots. These changes -were provided for i n  Recommendation 25 ( C S M - N ) .  

5.14.5 The Commission noted t h a t  i n  some other code forms (for example those for analysis 
and prognosis and for  aviation forecasts) the procedure f o r  reporting position remained un- 
changed. It decided t o  draw the attention of the Working Group on Data Needs and Codes to 
this fac t  i n  order that  the group might devote further study to the poss ibi l i ty  of reaching 
uniformity in reporting position i n  a l l  international codes a t  the same time. 

5.15 Changes i n  the Guide t o  the Preparation of Synoptic Weather Charts and D i a g r a m s  

The Commission f e l t  tha t  some amendments t o  the  guide might be necessary in order 
t o  incorporate the decisions of the  fourth session, part icularly with respect t o  some re- 
commendations concerning codes. The commission requested the  Secretary-General t o  prepare 
proposals for the amendment of the  guide for  approval by t h e  president of the Comission. 
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6. NE'IWORKS AND TIMES OF OBSEEWATION FOR SYNOPTIC PURPOSES (~genda  .item 6) 

6.1 Network density 

6.1.1 The Commission examined t h e  report  of the Working Group on Networks and the 
appropriate paragraphs of t h e  joint  CA~/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 l a s t  twelve years, they had not been able t o  reach the des i red  resul t s .  
The repor t  of the Working Group on Networks cal led f o r  act ion on th ree  points.  In studying 
these proposals fo r  action the  Commission came t o  the  conclusions given below. 

6.1.2 The Working Group had been asked i n  i ts terms of reference to  review the  c r i t e r i a  
fo r  surface and upper-air networks spec i f ied  i n  the  Technical Regulations. In its report  
the Group had nei ther  suggested modifying any c r i t e r i a  nor presented any convincing reasons 
fo r  changing the tex t  of paragraphs 2.2.1.2 and 2.2.1.3 of the  Technical Regulations. In  
view of this, the Commission decided no t  t o  make any recommendations for  such changes. 

6.1.3 CSM-I11 had recommended t h a t  the report  of  the Working Group on Networks submitted 
t o  t h a t  session should be published a s  a WMO Technical Note a f t e r  cer ta in  ed i t i ng  and a f t e r  
the addit ion of a sui table inbroduction. So f a r  it had not been possible t o  complete this 
work. The session, however, f e l t  s t rongly t h a t  t he re  was s t i l l  a need fo r  such a Technical 
Note, a s  it might f a c i l i t a t e  fbrther  study of network problems. It should contain summaries 
of useful  s tudies  which had  been published on the subject ,  and a complete bibliography. The 
Commission was of the opinion tha t  t he  preparation of this Technical Note could be undertaken 
by one Member, and it noted with gra t i tude  the o f f e r  made by the Russian delegat ion to carry 
out this work i n  the U.S.S.R. 

6.1.4 With regard t o  fur ther  s tud ie s  of the network problem, the  Commission noted the 
comments of  EC-XVII (paragraph 5.3.2.3 of the General ~wnmary) t o  t he  e f f ec t  t h a t  such 
studies might more appropriately be handled by an expert o r  a s c i e n t i f i c  i n s t i t u t ion ,  +d 
t h a t  similar studies were a l so  planned within the framework of the World Weather Watch. The 
Commission a lso  noted the  recommendation made by the  jo in t  CAe/CSM Working Group on Numerical 
Weather Prediction that numerical experiments should be carr ied ou t  t o  ge t  information on 
network requirements (such a s  the invest igat ion by S. A. Mashkovich ent i t led :  "An investiga- 
t i on  of serological observations and the  requirements for  the  d i s t r i bu t ion  of a network of 
s tat ions",  I m e s t i a ,  Academy of Sciences, Geophysics Series ,  No. 2) .  

6.1.5 The Commission recognized the  need f o r  specifying the desired degree of accuracy 
i n  analysis  and forecasting t o  f a c i l i t a t e  s tudies on network requirements. It noted t h a t  
the accuracy requirements f o r  forecas ts  t o  in terna t ional  aviat ion being developed by ICAO 
might provide a basis f o r  t h i s .  

6.1.6 The Commission agreed t o  recommend t h a t  Members be encouraged t o  undertake research 
projects  on network problems and accordingly approved Recommendation 26 (cSM-IV). It a lso  
decided i n  Resolution 2 (CSM-N) t o  nominate a Rapporteur on Networks, who would report  on 
network s tudies  carried o u t  since CSM-IV t o  the president  of CSM i n  good time f o r  c i rcu la t ion  
to  be possible among Members before CSM-V. 

6.2 Minimum performance charac ter i s t ics  of automatic weather s ta t ions  

6.2.1 The Commission examined t h e  report  presented by the Working Group on Minimum 
Performance Characteris t ics  of Automatic Weather Stat ions.  It f i r s t  considered the f i r s t  p a r t  
of the  report ,  which d e a l t  w i t h  the establishment o f  minimum performance charac ter i s t ics ,  
1.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 f o r  maintenance 
and inspection. The Commission accepted t h i s  p a r t  of the report  and asked the Secretary- 
General t o  distr ibute it t o  Members and in teres ted  organizations f o r  information. 
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6.2.2 Some delegates disagreed w i t h  the form used by the  Working Group fo r  specifying 
minimwn accuracies on the grounds t h a t  it was necessary t o  l a y  down separate tolerances 
(a) f o r  random instrumental e r rors ,  and (b) f o r  e r ro r s  due to  i n s t a b i l i t y  of ca l ibra t ion .  
It was noted tha t  t h e  group had used the form recommended by CIMO and used by CSM-I11 f o r  
the accuracies of observations made a t  ordinary s ta t ions .  

6.2.3 The second pa r t  of the repor t  of t he  Working Group contained t e x t s  f o r  possible 
inclusion i n  the WMO Technical Regulations. This pa r t  of t h e  report was therefore considered 
under item 12 of the CSM-IV Agenda (see paragraph 12 of  the present repor t ) .  

6-3 Procedures fo r  se lec t ion  of a i r c r a f t  reports  f o r  hemispheric exchange 

6.3.1 The Commission was informed tha t  t he  U.S.A. had been able t o  increase the  u t i l i t y  
of AIREPS, f o r  manual and computer use, by having the repor ts  screened and compiled by t h e  
main meteorological o f f i ce s  a t  New York, San Francisco, San Juan, Anchorage and Honolulu. 
These s t a t ions  selected, edited, coded and compiled the  repor ts  i n to  bu l l e t in s  fo r  exchange 
within North America, and it was par t icu lar ly  noted that the  process was car r ied  ou t  a t  MMOs. 
The repor ts  Judged t o  be accurate and non-redundant were sen t  t o  the National Meteorological 
Centre i n  Washington, D.C., where they were used i n  objec t ive  analyses. This  programme w a s  
expanded during a trial period during July and August 1965 under WMO guidance. 

6.3.2 A l l  Members i n  Regional Associations 11, IY and V I  were invited t o  pa r t i c ipa t e  i n  
t h i s  expanded WMO trial and to  exchange the selected r epor t s  over the  Northern Hemisphere 
Exchange System (NHES). It appeared from the experience of a number of countries t h a t  t he  
r e su l t s  of the  t e s t  were favourable i n  t ha t  t he  data obtained by these methods were useful  
fo r  analyses. 

6.3.3 In view of the usefulness of a i r c r a f t  reports  and the need fo r  guidance a s  t o  how 
such repor ts  should be selected,  the  Commission adopted Recommendation 27 (cSM-IV). 

6.3.4 The Commission agreed t h a t  centres accepting the responsibi l i ty of archiving the  
data within WWW should keep a l l  a i r c r a f t  repor ts  for  research purposes. 

7. TELECCMMLTNICATIONS (Agenda item 7) 

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

7.1.1 On the bas i s  of the  r e s u l t  of a study conducted by correspondence by t h e  Working 
Group on Telecommunications, the Commission discussed the  request of Cg-IV t o  examine t h e  
def in i t ion  of " t e r r i t o r i a l  broadcast" and Technical Regulation 6.3.1.2, as a t  present con- 
tained i n  the Technical Regulations. 

7.1.2 The Commission agreed t h a t  it would be desirable t o  amend the present  de f in i t i on  
of " t e r r i t o r i a l  broadcasts" so as t o  provide f o r  the e a r l i e r  reception of meteorological da ta ,  
i f  nat ional  da t a  requirements could not  be met through sub-regional, regional  o r  hemisphere 
broadcasts. It therefore adopted Recommendation 28 (CSM-IV). 

7.1.3 In considering the comments of Cg-IV concerning t h e  draf t ing  of Technical Regula- 
t ions,  the Commission f e l t  t h a t  a rewording of Technical Regulation 6.3.1.2 would be des i rable .  
Consequently Recommendation 29 (CSM- IV) was adopted . 
7.1.4 The Commission reviewed the  WMO telecomunicat ion procedures with a view t o  bringing 
them up t o  date. It f e l t  t h a t  a revised de f in i t i on  of ' h e t e ~ r o l o ~ i c a l  messaged was e s sen t i a l  
for  the understanding and applicat ion of the WMO meteorological telecommunication procedures. 
The session accordingly drew up a proposal for  amending the Technical Regulations. Recommenda- 
t ion  30 (CSM-N) was adopted. 

7.1.5 When reviewing the  Technical Regulations deal ing with telecommunications as  a t  
present contained i n  the  Technical Regulations (WMO Publicat ion No. 49 .BD .2/3), the  Commission 
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agreed t h a t  a number of changes m i g h t  be required i f  the concept of the  World Weather Watch 
were approved by Cg-V. 

7.2 ' Improvement of co l lec t ion  and d i s t r ibu t ion  of observational information 

7.2.1 The Commission expressed par t icu lar  concern about t he  shortcomings i n  the collec- 
t i o n  of observational r epor t s  a t  na t ional  meteorological communication centres or  t e r r i t o r i a l  
broadcast centres in some p a r t s  of t h e  world. The need was s t ressed  f o r  regular  and speedy 
col lec t ion  of those observational repor ts  intended for  in terna t ional  d is t r ibut ion .  The 
Commission agreed to remind Members of  the provisions s e t  f o r t h  i n  paragraph 1 of Par t  111, 
Chapter I of WMO Publication No. 9.TP.4, Volume C, which s t ipula ted  t h a t  "Messages f o r  synoptic 
purposes should normally have a transit time of not  more than 10  minutes from the time of 
f i l i n g  a t  the observing s t a t i o n  to  t h e  time of del ivery a t  the  designated meteorological 
conununication centre, and i n  no case should such a time exceed 30 minutes". The Commission 
agreed t o  urge Members t o  do t h e i r  utmost t o  improve t h e i r  na t ional  co l lec t ion  systems t o  
ensure r e l i ab l e  and timely reception, and prompt regional d is t r ibut ion ,  of observational 
reports  a t  meteorological telecommunication centres.  Recommendation 31 (csM-IV) was adopted 
accordingly. 

7.2.2 The Commission noted that a l l  regional  associat ions had already developed, 'or  
were ac t ive ly  engaged i n  developing, appropriate regionaL telecommunication plans, and urged 
them t o  continue the i r  e f f o r t s  to p lan  regional telecommunication systems which would permit 
rap id  col lec t ion  and exchange of global  data. 

7.2.3 The Commission noted that cer ta in  deficiencies i n  the  present exchange between 
hemisphere exchange centres were caused by inadequate regional telecommunications arrangements. 
While deficiencies existed i n  the col lec t ion  of SYNOP SHIP and upper-air repor ts  i n  both 
hemispheres, the Commission pa r t i cu l a r ly  noted the  major deficiencies a t  the  centres a t  
Nairobi, New Delhi, B r a s i l i a  and Melbourne i n  t he  col lect ion of  data from Regions I, I1 and 
I11 and pa r t s  of Region V respect ively,  and a l so  the l a t e  reception i n  Region VI of observa- 
t i ona l  da t a  from weather sh ips  s tat ioned i n  the  western Atlant ic .  Recommendation32 (csM-IV) 
w a s  adopted. 

t 

7.2.4 In searching f o r  possible means t o  improve the  col lec t ion  of observational da t a  
i n  some areas, the Commission reached the conclusion that such improvements would be made 
only very slowly xi thout  e i t h e r  technical  o r  f inancia l  assis tance.  Recommendation 33 (CM-IV) 
was adopted. 

7.3 Review of t h e  exis t ing  and a t  present recommended systems 

7.3.1 Contents of the northern hemisphere exchanges ............................................. 
The Commission exp ined  t h e  r e su l t s  of the Secretary-General's inquiry on desirable 

contents of the  exchange programme. The Commission f i r s t  establ ished a number of pr inc ip les  
as t o  t h e  type of data, select ion of  s ta t ions  and f i n a l  frequency of transmissions, and then 
drew up a detai led list of s t a t ions  whose repor ts  should be included. During the discussions 
it w a s  s t ressed  tha t  Members responsible fo r  t he  operation of these s t a t ions  should be invi$ed 
t o  express t h e i r  views as t o  whether the repor ts  of the  s t a t ions  selected were of the  desired 
high standard and whether t h e  telecommunications available permitted the speedy col lec t ion  of 
the  repor ts  by the  nat ional  communication centre. Since adjustments may be required t o  the  
l is t  of s t a t ions  between sessions o f  CSM both f o r  the above-mentioned reasons and others ,  the 
Commission authorized i t s  president  t o  approve such amendments on behalf of  the  Commission 
(see Recommendation 3'7 (CSM-IV)). Recommendation 34 (CSM-IV) w a s  adopted. 

7.3.2 Improvements i n  t he  exchange of northern hemisphere data ........................................................ 
7.3.2.1 m e  Comission reviewed the  present s t a t e  of  implementation of Recommendation 51 
(cSM-111). In par t icu lar  the Commission wished t o  place on record i ts  appreciation of t he  
improvements achieved by bringing a 75-baud t e l ep r in t e r  cable c i r c u i t  i n to  operation between 
Offenbach and New York, and of the resu l t ing  increase i n  the r e l i a b i l i t y  of this portion of 
the  system. 
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7.3.2.2 The Comission.noted w i t h  s a t i s f ac t ion  the e f f o r t s  of M i a  t o  improve the  collec- 
t i o n  of RA I1 data. 

7.3.2.3 The Commission noted w i t h  s a t i s f ac t ion  the  introduction of hemisphere broadcasts 
i n  Moscow and Towo f o r  d i s t r i bu t ion  of northern hemisphere data. 

7.3.2.4 However, the Commission f e l t  t ha t  fur ther  s t eps  should be taken t o  improve the 
operation of the Northern Hemisphere Exchange System. The speeding up of co l lec t ion  by MIECs 
and the proper edi t ing of reports  included i n  bu l l e t in s  exchanged through the system were both 
mentioned as desirable means of expediting the  transmission of data. It was mentioned tha t  
i n  some cases the use of c i r c u i t s  included i n  regional telecommunication networks could 
a l l ev i a t e  ex is t ing  d i f f i c u l t i e s  and shortcomings in t h e  northern hemisphere network. 

7.3.2.5 A number of statements were made concerning fu tu re  improvements and these a r e  
reproduced i n  Annex X I I .  

7.3.3 Exchange .................................... of southern hemisphere da t a  

- 7.3.3.1 The Commission reviewed the  present s t a t e  o f  implementation of Recommendation 52 
(cSM-111). The Commission noted w i t h  appreciation t h e  e f f o r t s  of Members responsible f o r  
the operation of the Nairobi, Braz i l i a  and Melbourne cent res  t o  improve the  col lec t ion  of 
meteorological da ta  i n  t h e i r  respect ive areas of respons ib i l i ty .  

7.3.3.2 The Commission discussed a t  great  length ways and means of  exchanging southern 
hemisphere da t a  i n  the southern hemisphere. Some experts  f e l t  t h a t  a separate southern 
hemisphere r ing  (as  recommended by Recomnendation 52 (CSM-111) would be the bes t  solut ion.  
The Commission, however, noted the f inancia l  implications of  such a separate network. The 
r e s t r i c t e d  session of the  Working Group on Telecommunications of CSM  e el bourne 1964) had 
assessed t h e  capi ta l  and annual operating costs  and found them prohibi t ively high. 

7.3.3.3 The Commission f e l t  t h a t  t he  f u l l  implementation of Recommendation 52 (cSM-111) 
could not be expected i n  t h e  next two years. However, the Commission noted with appreciation 
the o f f e r  of  Spain t o  e s t ab l i sh  and operate two r,elay s t a t i o n s  (Las Palmas and Santa Isabel)  
f o r  the l i n k  between B r a s i l i a  and Nairobi. The Commission was informed t h a t  the  SHECs a t  
Nairobi and Bras i l i a  intended to  conduct trials for  t h e  exchange of da t a  between them, e i t h e r  
d i r e c t l y  o r  v i a  the re lay  centres mentioned above. The c i r c u i t  might a l so  i n  f'hture serve 
the requirements f o r  the exchange of information i n  t h e  southern hemisphere f o r  the  WWW. 

7.3.3.4 The delegation of  Brazi l  informed the  Commission tha t  t he  poss ib i l i t y  of transmit- 
t i n g  da ta  d i r e c t l y  t o  Nairobi o r  v i a  t h e  re lay  points mentioned above was under study. 

7.3.4 Exchange of d a t a  between NHECs and SHECs ........................................ 
1 The Commission noted the  progress made i n  interconnecting northern hemisphere 
exchange centres and southern hemisphere exchange centres.  In 1962, the R'IT and facsimile 
c i r c u i t  Nairobi - Offenbach had been pu t  in to  operation i n  accordance w i t h  Recommendation 57 
(cSM-111) and Resolution 33 (EC-xIV). A t  the beginning of 1965, an R'IT connexion had been 
established between Cairo and Moscow which had since been extended t o  Nairobi. Very recently 
interim arrangements had been made f o r  the transmission of Region I11 data  from B r a s t l i a  to 
Washington. It was expected tha t  the exchange on the l a t t e r  c i r cu i t  could be fu r the r  improved 
i n  the near future.  The Commission w a s  also informed t h a t  fur ther  improvements would come 
about during the next 18 months due t o  the implementation of WO New Development Fund proJects  
t o  provide telecommunication equipment a t  Nairobi and Bras i l i a .  These telecommunication 
c i r c u i t s  were providing d a t a  f romthe  soQthern hemisphere t o  the northern hemisphere, 
Region I11 d a t a  a t  Washington and Region I data  a t  Moscow and Offenbach. There were arrange- 
ments for  Region I data t o  be made avai lable t o  al l  countr ies  connected t o  the IMTNE. The 
Commission a l so  noted with sa t i s f ac t ion  tha t  the  Nairobi-Cairo-Moscow l ink  would make it 
possible t o  receive Region I data e a r l i e r  a t  New Delhi, v i a  Moscow. 
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7.3.4.2 The Commission recognized the  urgency of making adequate telecommunication arrange- 
ments t o  s a t i s f y  the da t a  requirements of the  WMC a t  Melbourne (see Resolution 1 .(N-RA V)) 
and a lso  f o r  the  transmission of data from Regions I11 and V t o  the world meteorological 
centres a t  Moscow &d WashingtPn and t o  other countries. In this connexion it noted t h e  
e f f o r t s  being made to  implement the recommended RTT c i r c u i t  New Delhi - Singapore - Melbourne 
(see Recommendation 57 (CSM-111) approved by Resolution 33 (EC-XN)) . The Commission was 
informed of the approval of t h e  WMO New Development Fund pro jec t  t o  provide f inancia l  ass i s t -  
ance t o  Singapore (see t h e  Abridged Report of EC-XVII, General Summary, paragraph 4.5.4) . 
3 4.3 Interim arrangements for  t he  exchange of southern hemisphere d a t a  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
7.3.4.3.1 The Commission was informed tha t  arrangements had recently been made t o  transmit 
southern hemisphere data from Region I11 on t h e  75 baud t e l ep r in t e r  channel New York - Offenbach 
a s  well as  the rad io te lepr in ter  c i r c u i t  New York - Santa Maria - Paris.  It was also informed 
t h a t  Moscow was not  receiving da t a  from Region 111, and t h a t  due t o  the overloading of the 
ex i s t i ng  channels i n  Europe it was impossible t o  ensure the  speedy transmission of these data 
t o  Moscow from Paris  and Offenbach. The Comission therefore considered t h a t  t he  problem of 
rap id  and regular  transmission of da t a  from Region I11 v i a  Washington t o  Moscow and thence to  
New Delhi and Melbourne must be solved i n  the immediate fu ture .  

7.3.4.3.2 The Commission recognized the requirement of t he  world meteorological centres a t  
Melbourne (see Resolution 1 (N-RA v ) ) ,  Moscow and Washington, a s  w e l l  as of o ther  centres,  
f o r  regular and timely reception of a su f f i c i en t  number of observational reports  from the  
whole of the southern hemisphere. The Comission therefore agreed: 

(a)  To inv i t e  the Members concerned t o  implement the recommended New ~e1h . i  - 
Singapore - Melbourne RTT l i n k  a s  soon as possible; 

(b) To urge the Members concerned to make arrangements adequate t o  ensure t h a t  
southern hemisphere da t a  from Region I11 might be avai lable a t  Moscow f o r  
transmission t o  Melbourne (v i a  New   el hi) and t o  other centres; and 

(c) To i n v i t e  Austral ia  t o  t r a n s m i t  southern hemisphere da t a  from Region V v i a  
New Delhi t o  t h e  world meteorological cent res  a t  Moscow and Washington, and 
t o  other centres as  required. 

Recommen&tion 35 (CSM- N) w a s  theref ore adopted. 

Telecommunication arrangements - prac t ices  and procedures 

7.4.1.1 The Commission reviewed the  t ex t  a t  present published' in WMO Publication No. 9.TP.4, 
Volume C, Chapter I. 

Regarding the  Northern Hemisphere Exchange Scheme, the Commission was informed 
t h a t  the l i nk  San Francisco - Honolulu had recently been improved, and t h a t  plans ex is ted  to  
upgrade the  Tokyo - Honolulu segment of the NHE l i nk  Tokyo - New York. Recommendation 36 
(cSM-IV) w a s  consequently adopted. It was understood that although the  bu l l e t in s  from the 
Offenbach area had for  some time been transmitted to  Tokyo v i a  New York, the  Honolulu - 
Towo portion of the c i r c u i t  was already very heavily loaded, making it very d i f f i c u l t  f o r  
t h a t  c i r c u i t  t o  transmit a l l  the  Offenbach da t a  to Tokyo. It w a s  consequently agreed tha t  
t h e  interim arrangement of t ransmit t ing the Offenbach d a t a  to Tokyo v i a  New Delhi might 
continue u n t i l  such time as t h e  Tokyo - Honolulu c i r c u i t  was able t o  handle them. In the  
l i g h t  of past  experience i n  t h e  application of WMO uniform t e l ep r in t e r  procedures, t he  
Commission recommended some amendments to the  present practices, adopting Recommendation 37 
(CSM-IV) . 
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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 Radio Regulations) should replace all other identifiers 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 Comission for Maritime Meteorology, in which it was stated that 
difficulties were experienced particularly when entering weather data in ships' meteorolo- 
gical log-books, where the solidus could frequently be mistaken for the figure 1. The Corn- 
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 solidus in meteorological telecommunication 
procedures, recognizing that thls in no way restricted the use of an "x" or other symbol as 
an entry in log-books. 

.4.2 Data designators adopted by WMO vis-8-vis "bulletin category identifiers" adopted ................................................................................. 
by ICAO MOTNE panel ------------------- 
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 Comission 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 telecomunication 
system and to the ICAO/MOTNE system experienced 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 messagestransmitted either on WMO or ICAO networks. 
The Comission therefore felt that WMO and ICAO should endeavour to adopt common telecommuni- 
cation procedures for meteorological bulletins. To this end, Recommendation 39 (CSM-N) was 
adopted. 

7.4 3 Standard headings for facsimile charts ...................................... 
The Commission discussed the desirability of adopting standard WMO headings for 

facsimile ~harts. 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 A W N  circuits were extensively 
used for the exchange of basic 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 Comission urged 
Members to cease using the AFmJ when WMO telecommunication arrangements were adequate. In 
cases of breakdown or outages of circuits on which basic meteorological infomation was 
normally transmitted, however, other available circuits, 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 guided 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 del iberated on global aspects of meteorological telecommunicat:ons, 
paying pa r t i cu l a r  a t ten t ion  t o  the organization and engineering of t h e  main trunk c i r c u i t  and 
global procedures and prac t ices .  It kept i n  mind t h a t  the  regional telecomunicat ion networks 

.and the centres serving these networks would have t o  be determined by the r e g i o n 9  associations 
concerned. Recommendation 41 (CSM-IV) was adopted. 

7.6.3 ~ e ~ a r d i &  the  organization of t he  main trunk c i r c u i t ,  EC-XVII had given c lear  in- 
structions as t o  the inclusion of regional telecommunication hubs, IFlCs and NMCs on the  main 
trunk c i r c u i t .  The relevant  decision of EC-XVII reads a s  follows: 

"Organization of t he  global telecommunication network .................................................... 
5 . l .23 It has been agreed t h a t  t he  global telecommunication network should be 
organized on a two-level basis ,  namely: 

(1) A main trunk c i r c u i t  w i l l  interconnect world meteorological centres and 
appropriate regional  telecommunication hubs and regional meteorological 
centres.  In pr inc ip le  all RTHs, RMCs and NMCs should have equal pos- 
s i b i l i t y  to be connected t o  the main trunk c i r c u i t .  In p rac t i ca l  b- 
plementation of this principle and planning t h e  main trunk c i r cu i t ,  
t he  views of regional  associations and other competent WMCl bodies, such 
as CSM, should be taken in to  account i n  se lec t ing  these centres and 
telecommunication hubs. 

( i l l  The regional telecommunication networks for  t h e  col lect ion of observa- 
t i o n a l  data i n  a given p a r t  of the world and t h e i r  transmission t o  
centres and hubs on the trunk c i r cu i t s .  This c i r cu i t ry  may a l so  provide 
f o r  the d i s t r i bu t ion  of observational data output products of world a h  
regional  meteorological centres t o  national centres a s  required. The 
telecomunicat ion functions of regional meteorological centres (RMc) 
a r e  given i n  paragraph 5.1.25 below. "* 

7.6.4 During the discussions on the  planning of the  main trunk c i r c u i t  it was found t h a t  
a de f in i t i on  of the m a i n  trunk c i r c u i t  would be useful,  and the Commission therefore decided 
t o  define the main trunk c i r c u i t ,  f o r  planning purposes, as follows: 

"The c i r cu i t  should consist  of a se r i e s  of standard telephone-type channels and 
appropriate terminal f a c i l i t i e s  including switching and re lay  equipment which would 
permit of  rap id  exchange of observational and processed data between WMCs and 
appropriate RTHs and RMCs. For operational and p rac t i ca l  reasons a nylber of 
RTHs or RMCs a re  required t o  be connected t o  the  main trunk c i r c u i t  w i t h  d i r e c t  
transmitting and receiving capabi l i t ies .  Other RTHs, RMCs and NMCs may be con- 
nected to  t h e  main c i r c u i t  f o r  reception of da ta  only. The da t a  col lected by 
these RTHs, RMCs and NMCs w i l l  be included i n  the main trunk c i r c u i t  through 
WMCs or RTHs having transmit t ing capab i l i t i e s  on the main trunk." 

7.6.5 Regarding t h e  technical  charac ter i s t ics  of the  c i r cu i t s ,  it was s t ressed  tha t  
CCITT standards should, where relevant, be f u l l y  applied. Wherever pract icable,  cable 
f a c i l i t i e s  should be used. 

7.6.6 The terminal equipment i n s t a l l e d  should permit the most e f f i c i e n t  handling of the 
t r a f f i c .  

7.6.7 World meteorological centres and RTHs o r  RMCs connected t o  the main trunk c i r cu i t ,  
and having transmission and receiving capabi l i t ies ,  should possess f a c i l i t i e s  t o  permit 
immediate retransmission of observational and processed information received from the  main 
trunk o r  feeder  c i rcu i t s .  

- 

* Paragraph 5.1.25 of  the General Summary of EC-XVII is  not reproduced. 
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7.6.8 There was agreement t h a t  the main trunk c i r c u i t  should be operated as a point-to- 
poin t  f u l l  duplex system between terminals. However, the poss ib i l i ty  of  a continuous loop 
operation should be studied with a view t o  i t s  applicat ion,  i f  the study shows it t o  be tech- 
n i c a l l y  and operat ional ly feas ib le .  

7.6.9 The Commission discussed a t  grea t  length ways and means to  improve the  col lec t ion  
of observational data. It found t h a t  the exis t ing  s i t ua t ion  called fo r  considerable improve- 
ment, a t  l e a s t  i n  some Regions. In order t o  f a c i l i t a t e  t he  planning of the  regional telecom- 
munication networks, the Cormnission f e l t  that regional associations should be guided i n  the 
planning of regional telecommunication networks by the following principle:  

World meteorological centres o r  regional telecommunication hubs w i t h  t ransmit t ing 
capabi l i t ies  on the  trunk c i r c u i t  should receive observational information (surface 
and upper-air) a s  soon as possible, but  not l a t e r  than 45 minutes ( f o r  Regions I, 
I11 and V and the southern pa r t  of Region 11, no t  l a t e r  than 60 minutes) a f t e r  the  
observing s ta t ion ' s  f i l i n g  time. The above time-llmits indica te  t h e  completion 
of t he  transmission t o  the centres mentioned above. 

NOTE : The observing s t a t i o n ' s  f i l i n g  time i s  t h e  time when t h e  coded meteorolo- 
g i ca l  repor t  is  f i r s t  presented t o  the telecommunication system. 

7.7 Internat ional  d i s t r i bu t ion  of meteorological information obtained by a r t i f i c i a l  
s a t e l l i t e s  

7.7.1 The Commission reviewed the  present arrangements fo r  the d i s t r i bu t ion  of meteoro- 
l og ica l  information obtained by s a t e l l i t e s .  It noted t h a t  four d i f f e ren t  methods f o r  the  
d i s t r i bu t ion  of t he  r e su l t s  of s a t e l l i t e  observations were a t  present i n  use, namely: 

(a) Distr ibution of nephanalyses i n  coded form; 

(b) Distr ibution of nephanalyses i n  graphic form (facsimile) ; 

(c)  Transmission of APT cloud p ic tures  d i r ec t  from meteorological s a t e l l i t e s ;  

(d) Distr ibution by spec ia l  messages over commercial channels. 

7.7.2 Distr ibution of coded s a t e l l i t e  Infomation ........................................... 
During the discussion of this item the Commission reviewed the  exis t ing  arrange- 

ments fo r  the  global  d i s t r i bu t ion  of nephanalysis data.  These arrangements had been incor- 
porated i n  Recommendation 91 (61-c~M) and approved by Resolution 14 (EC-XIII) and it w a s  
found tha t  they were i n  general sa t i s fac tory .  On being informed tha t  i n  the near  fu tu re  an 
increased amount of s a t e l l i t e  information would be offered t o  the telecommunication system 
f o r  d is t r ibut ion ,  the Commission f e l t  t h a t  a considerable increase of t h e  volume of s a t e l l i t e  
da t a  on the  northern hemisphere exchange c i r cu i t s  might e a s i l y  exceed ex i s t i ng  channel capa- 
c i ty .  It therefore decided t h a t  the increase i n  t he  volume of s a t e l l i t e  da t a  to be transmit- 
ted on the northern hemisphere c i r c u i t s  should be studied further .  The Commission requested 
i ts  Working Group on Telecommunications t o  continue the study of internat ional  d i s t r i b u t i o n  
arrangements fo r  t he  increasing amount of meteorological s a t e l l i t e  data which would become 
available from s a t e l l i t e s  launched by the U.S.A. and U.S.S.R. The decisions on requirements 
f o r  the  in terna t ional  d i s t r i bu t ion  of s a t e l l i t e  d a t a  were discussed under item 8 of t h e  agenda 
of this session. 

7 .703  Distr ibution of meteorological s a t e l l i t e  information by facsimile ---------------------------------------------------------------- 
7.7.3.1 The Commission noted with appreciation the  arrangements made by the U.S.A. f o r  
in terna t ional  d is t r ibut ion  of meteorological s a t e l l i t e  da t a  by facsimile. It a l so  noted 
w i t h  appreciation the arrangements made by the U.S.S.R. to rebroadcast meteorologicdL s a t e l -  
l i t e  data. 
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7.7.3.2 The Commission a lso  noted the e f fo r t s  of regional associations t o  organize the 
regional d is t r ibut ion  of rlephenalysis d a t a  i n  p i c t o r i a l  form by facsimile. Regarding further  
ac t ion  on t h e  d is t r ibut ion  of meteorological s a t e l l i t e  da ta  by facsimile, the Commission f e l t  
t h a t  no spec i f ic  action on a global basis  was necessary, but that the  fu ture  global  tele- 
communication system to  be developed for  the World Weather Watch should be capable of accom- 
modating t h e  meteorological s a t e l l i t e  da t a  required by world, regional and nat ional  meteoro- 
l og ica l  centres. 

7.7.4 Reception of APT cloud p ic tures  from meteorological s a t e l l i t e s  -------------------------------------------------------------- 
The ~ o m i s s i o n  noted the  great  p o t e n t i a l i t i e s  of the quick reception of cloud 

p ic tures  by means of the APT system. It noted w i t h  pleasure the successful exchanges tha t  ' 
had been made between neighbouring countries of cloud p ic tures  received by APT. The Commis- 
s ion  f e l t  that this poss ib i l i t y  should be explored fur ther  by Members using b i l a t e r a l  o r  
mu l t i l a t e r a l  &angements. 

The Commission noted w i t h  appreciation the arrangements made by the United Sta tes  
of America t o  notify Members by spec ia l  message over commercial channels of s igni f icant  
cloud pa t te rns  when they indicated a major hazard. The Commission agreed tha t  this procedure 
should be continued. 

7.7.6 Preferred cha rac t e r i s t i c s  of radio transmission from-meteorolo&cal s a t e l l i t e s  t o  A ---------------- --- ............................................................. 
ground s ta t ions  ~APT]  --------------------- 

7.7.6.1 The Commission noted the  decision of the seventeenth session of the Executive 
Committee requesting the president of the  Commission f o r  Synoptic Meteorology t o  study the 
question of standardizing APT charac ter i s t ics ,  and it was informed of the l a t e s t  develop- 
ments and progress achieved on the  programmes being car r ied  out by Members. 

7.7.6.2 In view of t he  f a c t  t h a t  the programme f o r  the  APT was not  i n  i t s e l f  f u l l y  devel- 
oped, and t h a t  changes i n  the transmission cha rac t e r i s t i c s  might be required as the programme 
progressed, the session w a s  of t he  opinion t h a t  it would be premature as ye t  t o  endeavour t o  
e s t ab l i sh  APT transmission standards. The session noted t h a t  the ITU Extraordinary Adminis- 
t r a t i v e  Radio Conference had al located f o r  t h i s  purpose two frequency oands, namely 136-13' 
~ c / s  f o r  experimental work, and 137-138 Mc/s f o r  operat ional  systems. 

7.7.6.3 The Commission f e l t  t h a t  the Secretary-General should continue t o  maintain contact 
w i t h '  those Members providing APT s a t e l l i t e  vehicles about new developments i n  APT transmission 
charac ter i s t ics ;  so tha t  all Members and the chairmen of CSM and regional working groups on 
telecommunications might be kept informed w i t h  a view t o  achieving standardization of the 
cha rac t e r i s t i c s  when required. 

7.8 Collaboration between the  Intergovernmental Oceanographic Commission (IOC) and 
WMO i n  the f i e l d  of telecommunications 

7.8.1 The Commission noted the  decision of Cg-IV recorded i n  paragraph 5.3.6.2 of the 
General Summary of the Abridged Report of i t s  work, by which CSM was requested t o  arrange 
fo r  a study of telecommunication problems of mutual i n t e r e s t  t o  IGC and WMO. In part icular ,  
Cg-IV had decided to  give sympathetic consideration t o  1OC's request for  assis tance by WMO 
i n  t h e  study of telecommunication arrangements f o r  t he  transmission of oceanographic data 
from ocean s ta t ions  to  coastal  s t a t i ons  and from there  t o  in teres ted  countries. 

7.8.2 The Commission noted with grea t  i n t e r e s t  t he  s teps  being taken by IGC t o  obtain 
the exclusive allocation of a family of frequencies i n  the HF band, and possibly also i n  the 
MF band, f o r  the col lect ion of oceanographic da t a  from platforms a t  sea. 

7.8.3 The radio-frequency needs of Members operating jlutomatic weather s t a t ions  have not 
y e t  been established by WMO. While wishing t o  support the radio-frequency request of IOC, 
the  CSM f e l t  t ha t  fur ther  study w a s  necessary t o  determine the meteorological requirements 
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for radio-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 
IOC 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-N) . 
7.9 Technical characteristics of meteorological transmissions and equipment character- 

istics 

7.9.1 Technical characteristics of teleprinter and radio-teleprinter transmissions ............................................................................ 
7.9.1.1 In examining this item, the Commission noted that although there were specifica- 
tions for radio-teleprinter equipment (~ecommendation 50 (CSM-111)) they were offered only 
as guidance, and that no world-wide specifications existed 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 available 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-N) . 
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 considerable value if 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- 
lishing 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 also under consideration by the CCIR (hternational 
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 correction 
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 
furth~r studies of the error-control devices used in RTT broadcast systems. In this connexion 
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the Comission was informed that a quantity of suitable equipment for the above purpose was 
now available but tests had been made only on a limited basis. 

7.10 Problems relating to radio frequencies 

7,JO.l The Cornmission 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 it stated a requirement for the allocation of two additional 
frequency bands. 

7.1.0.2 As requested by the third session of the Commission, the CSM Working Group had 
oonducted a study of the need for allocating a 1 kc/s band,, in the portion of the radio 
spectrum below 10 kc/s, for observations of atmospherics. The Commission therefore warmly 
supported Recommendation 5 (cIMO-IV) expressing the need for the allocation of the 8.5 - 
9.5 kc/s band for observation of atmospherics. 

7.10.3 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 kc/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 kc/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 telecommunication aspects 
of the conference, including any radio frequency requirements co-ordinated with the Inter- 
governmental Oceanographic Commission (KC), in order to permit appropriate action to be 
taken by the CSM (see Recommendation 42 (cSM-N)). 

7.11 Examination of the results of various meetings of the International Telegraph and 
Telephone Consultative Committee (CCITT) and the International Radio Consultative 
Committee (ccIR) of the International Telecomunications Union ( I T U )  

7.11.1 The Commission examined the results of the various meetings of the International 
Telegraph and Telephone Consultative Committee (CCIW) 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 appreciation that WMO was actively participating. in the work of 
some CCITI! and CClR study groups, and closely following up the work of others. Such action 
was both necessary and valuable, and should be continued. 

7.11.2 The Commission considered the tariffs recommended by the CCI'IT 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 basis. These CCI'IT 
recommendations were considered, viz. D.1, D.2 and D.5, but attention was mainly centred on 
Recommendation D.l. It was noted that the contents of Recommendation D.l were intended as 
guidance to national telecommunication administrations, though evidence was available that 
some administrations were applying the recommended tariffs. 

7.11.3 The Commission 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 circuits for data transmission, because it would appear that even with M O D W  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- 
t ion  sys- of the World Weather Watch, c i r cu i t s  f o r  inter-regional exchanges, and any other 
international  connexions, this surcharge of 33.3 per cent  would i n f l a t e  the cost of meteoro- 
logical  data exchanges unreasonably. The Secretary-General was requested to make the views 
of the  Canmission on this matter lmown t o  the CCI~T. 

7.11.4 Considerable concern was a lso  expressed about the general principle of charging 
s t a ted  in  Reconmendation D.l, P a r t  11, paragraph 1.1: The main point to  be noted was tha t  ' 
an international  c i r cu i t  passing tArough a t r ans i t  co\imtry, w i t h  a single user a t  each end, 
would be charged f o r  as i f  it were one c i r c u i t  i f  no intermediate meteorological s t a t ion  
were coqected to it i n  the t r a n s i t  country; whereas i f  a meteorological s t a t ion  were 
connected to  the c i rcu i t  In  the t r a n s i t  country, it would be divided into two sections fo r  
chargins purposes, each section being charged as one c i rcu i t .  These charging principles 
had a bearing on "leakn c i r c u i t s  (or "dropsn) which might be envisaged by a Meteorological 
Service having international  meteorological c i rcui ts  passing through i t s  country. 

7.11.5 IAe relevant recommendations of the International Telecommunications Union and its 
consultative dommittees (CCIR and CCITT) were taken i n t o  account when fomulating WMO tele-  
corsmunication practices and procedures under the appropriate items of the agenda. 

7.12 Waining of engaged i n  meteorological telecommunications 

A t  the request of the third session of CSM, the CSM Working Group on Telecommunica- 
t ions  had studied the preparation of a training syllabus for personnel erigaged i n  meteoro- 
l o g i c a l  telecollwunications. Since insuff ic ient  information had been available on national  
practices In t raining such personne1,the Secretary-General had been requested t o  conduct an 
Inquiry among Members of t h e  Organization. The Commission examined the replie's thus f a r  
received and found that a large number of Members had already established the i r  own training 
syl labi .  It therefore agreed that there was no requirement.at present for  developing a 
training syllabus as guidance material. However, it requested the Secretary-General t o  
c i rcula te  to all  Members of  the Organization f o r  information the data  provided by Members 
on t h e i r  national practices in the  training and function of telecommunications personnel i n  
meteorology. 

7.13 Telecomrmrnication problems ar is ing from t h e  use of electronic computers and auto- 
matic plott ing devices 4 

7.13.1 Under t h i s  item the Commission examined the  relevant p a r t s  of the report  of the 
third session of the  CSM Working Group on Telecommunications (~eneva,  September 1965). It 
noted that a number of studies on problems associated with high-speed data transmission over 
cable o r  radio circuits ,  and on telecommunication problems arising from the use of e lec t ronic .  
computers, had been o r  were being carried out by consultants o r  by Members within the  frame- 
work of the WWW planning. 

7.13.2 The Conrmission agreed tha t  it w a s  not  possible for significant  progress t o  be made 
during its fourth session, owing t o  the part icular  complexity of the problem. 

7.13.3 The Commission a lso  agreed t h a t  studies of problems associated with high-speed 
data  transmissions over cable and'radio c i rcu i t s  should be continued. In order t o  conform 
w i t h  the  World Weather Watch planning schedule the Commission agreed t o  request the  Secretary- 
General, as a matter of urgency, t o  convene limited planning meetings to  be attended by experts 
from Members d i rec t ly  interested i n  this problem of Resolution 3 (EC-XVII). In pa r t i cu la r  

should r 

Study technical characterist ics of high-speed data transmission, i n  par t icular  
computer-to-computer data  exchanges; 

Develop appropriate operating procedures; 

Study t e l e c ~ i c a t i o n  problems ar is ing from the use of automatic read-out 
devices; 
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(d) Study telecommunications problems arising from the use of automatic 
devices, curve drawers and similar devices; 

(e) Study the q&&tion of interface between telecommunications &d data 
sing; 

(f) Prepare a consolidated report on this subject. 

The Commission requested that the consolidated report on this subject be 

plotting 

proces- 

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-v. . 

7.14 Re-establishment of the Working Group on Telecommunications 

7.14.1 The 
the following: 

' (a) 

(b) 

(c 

(4 

In particular, 

Commission agreed that the closest co-ordination should be maintained among 

Members actively engeed in the planning of the WWW global telecommunication 
system; 

Members responsible for the implementation of major components of the WWW 
telecommunication system; 

Experts working.in fields relating to meteorological telecommunications and 
automatic data-processing; And 

The CSM Working Group on Telecommunications during the WWW planning and 
implementation phase. 

the Commission requested the Secretary-General to keep the president of CSM 
informed on all planning activities in the field of telecommunications. The Commission felt 
that the terms of reference of the Working Group on Telecommunications set forth in Resolu~ 
tion 3 (CSM-N) 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 
included in its study programme Question 

"What steps should be taken to 
sion of meteorological charts 

The Commission supported the view of the 
rology that, in general: 

International Radio Consultative Committee (CCIR) 
274 (XIII) , which reads as follows : 
establish a uniform practice for facsimile transmis- 
intended for reception by ships?" 

fourth session of the Commission for Maritime Meteo- 

(a) The standards for internatiol~al facsimile transmission characteristics (fac- 
simile equipment and radio transmission) contained in WMO Publication 
No. g.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 7.2.1.2 already defined the pro Jections mi 
scales which should be used for weather charts intended for reception by ships, 
so that no further procedures were required. 
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7.15.2 In September 1965 the CClR Study Group X I 1 1  had formulated a d r a f t  opinion i n  
which c lear  preference was given t o  one drum speed (120 rpm) coupled with one index of co- 
operation (576 with a l te rna te  l i n e  scanning). The Commission f e l t  tha t ,  i n  giving preference 
to  one drum .speed and one index of co-operation, the  CClR Study Group proposal was too res-  
t r i c t i v e .  I f  the object  of t h i s  r e s t r i c t i o n  were t o  ob ta in  for  ships a facsimile recorder 
which would be smaller i n  s i ze  and l e s s  cost ly than the machine b u i l t  to  meet the  f u l l  WMO 
standard, the Commission f e l t  t h a t ,  a t  l ea s t  i n  the  case o f  ships l i ke ly  t o  operate a t  great  
dis tances from t h e i r  home port ,  it would be b e t t e r  for t h e  recorders t o  have f u l l  f l e x i b i l i t y  
of drum speed and index of co-operation. The Commission attached importance t o  the f a c t  tha t ,  
i f  t he  standards establ ished by WMO were used, no r e s t r i c t i o n  would be necessary e i t h e r  by 
the Meteorological Service providing the facsimile transmissions o r  by the  ships wishing t o  
receive meteorological facsimile broadcasts. 

7.16 Exchange of meteorological information by facs imi le  

7.16.1 Organization of in terna t ional  facsimile exchanges ------------------------------------------------- 
Under t h i s  item the Commission considered organizational aspects of the  exchange 

of processed meteorological da ta  by facsimile. The Commission agreed tha t  the  in terna t ional  
exchange of meteorological da ta  i n  graphical form was very closely re la ted  t o  the WWW and 
tha t  the  establishment of an in terna t ional  plan should therefore  be taken i n t o  consideration 
i n  t h e  planning of t he  WWW. 

7.16.2 Standardization of in terna t ional  meteorological transmission by facsimile - ........................................................................... 
Equipment charac ter i s t ics  ......................... 

7.16.2.1 Considering the technical  charac ter i s t ics  of facsimile equipment, the Commission 
noted the report  of the  CSM Working Group on Facsimile Equipment Standardization. The Commis- 
sion agreed t o  include i n  WMO Publication No. 9.TP.4, Volume C, Chapter I, Par t  V, a paragraph 
specifying the  precision of s ignals .  Regarding a su i tab le  unique phasing s ignal ,  the Commis- 
sion w a s  unable, during the fourth session, t o  give preference to e i the r  of  the  two standards 
current ly i n  use. Certain Members f e l t  t ha t  when e i ther  of  the two standards was used proper- 
l y  phasing could be accurately effected.  However, the  Commission expressed a strong des i r e  t o  
obtain a unique phasing standard i n  the near fu tu re  because of the growing use of facsimile 
for  t he  transmission of meteorological data on an in terna t ional  basis.  The exis t ing  double 
standard increased the  complexity of facsimile recorders (and therefore t h e i r  cos t )  as  well  
a s  causing some confusion t o  telecommunication s t a f f .  In this connexion t h e  Commission was 
informed of the WWW Study T.5, whereby certain Members had been invited t o  conduct s tud ie s  
for  fu r the r  technical development i n  the f i e l d  of facsimile. The Commission endorsed t h e  
aims of  Study T.5, which were t o  determine whether o r  not t h e  performance of the  present 
equipment (standardized i n  WMO Publication No. 9.TP.4, Volume C, Chapter I, Par t  V) could be 
improved, pa r t i cu l a r ly  as  regarded speeding up the  transmission process. The Commission 
agreed t o  request t he  Secretary-General t o  invi te  the  Members executing Study T.5 t o  co- 
operate i n  s tudies and t e s t s  aimed a t  determining the  most su i tab le  phasing s ignal .  Recom- 
mendation 45 (CSM-IV) was adopted. 

7.16.2.2 During the  discussions, t he  idea was expressed that reduced transmission times 
might be obtained i n  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 i f  d i f f e ren t  forms of  modulation, such a s  ves t iga l  
sideband o r  d i g i t a l  transformation of originals ,  were introduced. 

7.16.3 Facsimile t e s t  chart  fo r  meteorological data ............................................ 
7.16.3.1 The Commission discussed the s u i t a b i l i t y  of the CCITT Facsimile Tes t  Chart contained 
i n  Recommendation T.20, New Delhi 1960, as  amended a t  Geneva 1964. It was noted t h a t  t he  
report  of the CCI'IT Working Party XN/2 meeting with regard t o  the applicat ion of the C C I ? T  
t e s t  char t  f o r  meteorological facsimile transmissions (held i n  Geneva from 28 June t o  2 July 
1965) s t a t ed  tha t ,  should WMO wish t o  standardize a t e s t  c h a r t  sui table 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 desi-' a test chart or charts for use in evaluating the performance of 
international meteorological facsimile transmissions, taking into account 
the guidance given in Annex XI11 of the present report; 

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

(c) 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 C W  Working Group on Telecommunications 
not later than ~uly 1967. 

7,. 17 Telegraphic notifications of changes to Volumes A and C of WMO Publication 
No. 9.TP.4 

7.17.1 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 
lMTNE 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.4. It agreed that 
advance notifications should be distributed on available meteorological circuits on a world- 
wide basis. While it was agreed that the content of the advance notification was satisfac- 
by, the Commission felt that the word "METNO" should be used as identification instead of 
"VOLCANO". Recommendation 46 was adopted. 

7.18 Reception reports of radio transmissions 

The Commission was informed that Regional Association I had experienced difficulties 
in the use of the SINPO code adopted by the International Telecommunications Union (ITU) for 
reporting the reception of radio transmissions. Regional Association I had adopted Resolu- 
tion 22 (66-~~ 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 TmT 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 implementing 
the decisions of the fourth session about the exchange of observational data on global,, 
hemispheric, inter-regional and regional bases. The Commission expressed some concern about 
the increase in the volume of,traffic which might occur if: 

(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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( c )  The increased number of s t a t i ons  whose repor ts  were t o  be included i n  the 
hemispheric/global exchange system, 

were t o  be implemented, without awaiting an appreciable increase i n  telecommunications 
f a c i l i t i e s .  The Commission agreed t o  implement the  new code forms on 1 January 1968 (see 
Recommendation 5 (CSM- IV) ) . 
7.19.2 The Commissionnoted t h a t  e f f o r t s  were being made to improve exis t ing  meteorolo- 
g i ca l  telecommunications i n  order to provide grea ter  capacity f o r  the exchange of meteoro- 
logica l  information. However, it was f e l t  t ha t  t h e  plans i n  hand o r  i n  the course of 
development would not be f u l l y  implemented within the n e x t  2 or  3 years. Consequently the  
Commission discussed t h e  poss ib i l i t y  of phasing the  implementation of the decisions on ( a ) ,  
(b)  and ( c )  above w i t h  improvements i n  meteorological telecommunications. 

7.19.3 After a lengthy discussion, the Commission agreed tha t  the implementation of the  
decisions which had a d i r e c t  e f f ec t  on the loading of t h e  .present hemisphere exchange system 
should be effected i n  the  following order: 

( a )  Inclusion of southern hemisphere data a s  required; 

(b)  Inclusion of a l imited number of addit ional  upper-air repor ts  selected from 
the l i s t  of s t a t ions  i n  Annex XXX t o  the present report  and from newly- 
establ ished upper-air s ta t ions  located i n  data-sparse areas,  par t icu lar ly  
i n  cen t r a l  Asia, including Mongolia, the Arabian peninsula, Central and 
South America, and Africa. An adequate number of coded a i r c r a f t  reports  
(CODAR) should also be included i n  hemi sphere exchanges ; 

( c )  Reporting of addit ional  isobaric  surfaces i n  Part  A of upper-air reports ;  

(d) Ful l  implementation of the l i s t  o f  s t a t i ons  i n  Annex XXX. 

Recommendation 47 (CSM- IV) was accordingly adopted. 

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

8.1 The Commission based i t s  consideration of t h i s  subject on the  repor t  of the CSM 
Working Group on the Synoptic Use of Meteorological Data from A r t i f i c i a l  S a t e l l i t e s  and on 
the  de ta i led  explanations given o ra l ly  by the chairman of the group. 

8.2 m r i n g  the discussion several  delegations expressed t h e i r  appreciation t o  the 
United S ta t e s  of America fo r  i t s  grea t  and continuing e f f o r t s  t o  advance the science of 
meteorology by means of meteorological s a t e l l i t e s .  The Commission warmly endorsed these 
appreciations. 

8.3 With regard t o  the requirements for  exchange o f  s a t e l l i t e  data,  t he  Commission 
. considered t h a t ,  for  internat ional  exchanges, the most des i rable  method of transmission of 

cloud da t a  was by nephanalysis (facsimile o r  coded form). It was agreed that it was i n  
general not  necessary f o r  any individual country t o  receive these nephanalyses on a hemi- 
spherical  scale,  but t h a t  the area covered should normally correspond t o  the area  of the 
synoptic weather charts  used for  short-term forecasts  ( m a x i m u m  24 hours). 

8 .4 The Commission further  considered tha t  the i n s t a l l a t i o n  of APT receiving equipment 
by Members would be the  best  method of meeting l o c a l  requirements for  s a t e l l i t e  cloud photo- 
graphs, and t h a t  b i l a t e r a l  or  mul t i la te ra l  arrangements might be made f o r  t h e  exchange of 
these da ta .  

8.5 The Commission noted tha t  a number of regional seminars on synoptic uses of s a t e l -  
l i t e  da t a  had been held since CSM-111, and considered t h a t  s i m i l a r  seminars should be organized 
i n  the future.  
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8.6 In addition to t h e  s a t e l l i t e  da ta  already avai lable t o  Members, t he  Commission 
expressed grea t  i n t e re s t  i n  the poss ib i l i t y  of obtaining da ta  on the v e r t i c a l  and horizontal  
d i s t r i bu t ion  of temperature and humidity by means of s a t e l l i t e  measurements. 

8.7 Finally, the Commission decided t o  re-establ ish the'working Group on the Synoptic 
Use of Meteorological S a t e l l i t e  Data for  the purpose of studying and preparing advice on the 
various requirements of synoptic meteorology f o r  present and expected s a t e l l i t e  data. Resolu- 
t i on  4 (CSM-IV) was adopted accordingly. 

9. ANALYSES AND FORECASTS (Agenda item 9 )  

9.1 Guidance material  required fo r  hydrological forecasting 

9.1.1 A proposal was submitted t o  t he  Commission by the Commission f o r  Hydrometeorology 
t o  consider the importance of ce r t a in  meteorological forecasts  for  hydrological forecasting, 
pa r t i cu l a r ly  quantitative prec ip i ta t ion  forecas ts  and long-range meteorological forecasts .  
The Commission was also invi ted  t o  consider means t o  prepare guidance material  on the opera- 
t i ona l  aspects of t h i s  question. 

9 .1-. 2 The Commission recognized t h a t  hydrological forecasts  were becoming increasingly 
important, and t h a t  they were necessary fo r  the ra t ional  u t i l i z a t i o n  of water resources as 
i n  the regulation of r i v e r  flow f o r  hydro-electric power production, fo r  i r r i ga t ion ,  and for  
domestic and indus t r ia l  uses .  They were also needed fo r  advance flood warnings and i n  design- 
ing hydraulic s tructures such as dams and hydro-electric power s ta t ions .  

9.1.3 , It was agreed t h a t  the bes t  way t o  meet the requirements of the Commission f o r  
Hydrometeorology was to prepare guidance material  on the a v a i l a b i l i t y  and r e l i ab i , l i t y  i n  
d i f f e ren t  countries of t h e  following meteorological forecasts:  

( a )  Quantitative prec ip i ta t ion  forecasts  for  24 t o  48 hours; 

(b) Forecasts of maximum and minimum a i r  temperature, dew-point temperature and 
wind and sky conditions f o r  3 t o  5 days; 

(c )  Long-range forecasts  of prec ip i ta t ion  and temperature fo r  30 days and more; 

(d) Forecasts of the height  of the freezing point  i n  mountainous regions; and 

(e)  Predictions of hourly wind speed and d i rec t ion  for  24 hours o r  more. 

Information should a l so  be given on how these forecasts  could be made avai lable 
t o  the hydrologists.  The Secretary-General was requested t o  co l lec t  the necessary material ,  
pa r t i cu l a r ly  from Members having considerable experience i n  hydrological forecasting, and 
t o  prepare the collected material i n  a su i tab le  form. 

The Commission further  agreed tha t  a rapporteur should be appointed t o  a s s i s t  the 
Secretary-General i n  carrying out the above work and to  maintain l iaison.  with the Commission 
f o r  Hydrometeorology i n  this matter.  The Commission adopted Re'solution 5 (CSM-IV). 

9 2 Methods of analysis  and prognosis i n  the t ropics 

9.2.1 The Commission considered the report  of the Working Group on Methods of Analysis 
and Prognosis i n  the Tropics. Although the working group w a s  not i n  a posi t ion t o  recommend 
one o r  more methods for t r i a l ,  as required by i t s  terms of reference, it had i n  f a c t  made a 
subs tant ia l  contribution t o  the subJect by concluding tha t  it was not  possible a t  present t o  
recommend any par t icu lar  method of analysis and prognosis i n  preference t o  another. The 
Commission agreed tha t  a considerable amount of work would still be required before such a 
recommendation were feas ib le .  
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9.2.2 Two questions were then par t icu lar ly  discussed by the Commission; namely, t he  
poss ib i l i t y  of publishing the  working group's repor t  as a WMO Technical Note, and the ques- 
t i o n  of re-establishing the working group. 

9.2.3 Regarding the f i r s t  question, it was f e l t  t h a t  there  did not e x i s t  any up-to-date 
publication su i tab le  fo r  guiding forecas ters  i n  t ropica l  regions, and t h a t  the repor t  prepared 
by the working group seemed t o  provide su i tab le  basic ma te r i a l  for t h i s  purpose. The Commis- 
s ion also agreed t h a t  cer ta in  ed i to r i a l  amendments and addit ions should be made before the 
report  could be transformed into a Technical Note. Certain parts  of the report  which had 
already been published i n  other  contexts could be excluded and referred t o  instead i n  the  
l i s t  of references of the Technical Note. The task  of car ry ing  out t h i s  work could advantage- 
ously be given t o  one o r  more individuals, and the  Commission noted with gra t i tude  t h a t  the 
chairman of t he  working group, D r .  H. T. MBrth, wsuld be w i l l i n g  to take p a r t  i n  it. The 
Secretary-General was requested by the Commission t o  publish the Technical Note a s  soon 
a s  it had been approved by the  president of CSM. 

9.2.4 While considering the second question-- on the  possible need f o r  re-establ ishing 
the  working group- the Commission recognized t h a t  the Commission f o r  Aerology a t  i t s  fourth 
session had established a Working Group on Tropical Meteorology (Resolution 9 ( c A ~ - N ) )  and 
t h a t  the terms of reference given t o  t h a t  group covered t o  some extent the recommendations 
made by the CSM working group. It was therefore decided no t  t o  re-establ ish the CSM working 
group but, so tha t  t he  Commission might follow developments, t o  appoint a rapporteur with 
the task of keeping abreast of developments i n  the  f i e l d  of  synoptic meteorology i n  the 
t ropics  and of reporting on it to  the Commission. Resolution 6 (CSM-N) was therefore 
adopted. 

9.2.5 A s  the terms of reference of the recently establ ished CAe Working Group on 
Tropical Meteorology had cer ta in  operational aspects, the Commission found it appropriate 
t o  request t he  president of CSM to  arrange tha t  one member nominated by CSM should be 
included i n  the  CAe working group. The Commission considered that this member could advan- 
tageously be the  rapporteur mentioned i n  paragraph 9.2.4 above. 

9 - 3  Numerical weather prediction 

9.3.1 The Commission considered the report  of the j o i n t  C A ~ / C S M  Working Group on Numer- 
i c a l  Prediction. It was noted tha t  the working group had already reported t o  the four th  
session of the  Commission f o r  Aerology according t o  the terms of reference i n i t i a l l y  given 
by CAe-111. The Commission therefore examined the  report  on the two remaining items in its 
terms of reference, which had been added by CSM-111. 

9.3.2 ' It was agreed t h a t  no act ion should be taken on t h e  report i t s e l f  other  than t h a t  
taken by the Commission under agenda items 5, 6 and 7. The discussion concentrated on pos- 
s i b l e  future co-operation with CAe i n  this f i e l d  and on how t h i s  could be carr ied out.  There 
seemed t o  be three poss ib i l i t i e s :  t o  have a CSM representa t ive  in t he  re-established CAe 
working group; t o  have a j o i n t  C A ~ / C S M  working group s imi l a r  to the previous one; o r  t o  
es tab l i sh  a pure CSM working group on numerical weather predict ion.  

9.3.3 The Commission considered t h a t  a Joint  CAe/CSM working group was the bes t  solut ion 
and t h a t  the number of members i n  the re-established CAe working group ( s i x  members) was 
sa t i s fac tory .  It also considered t h a t  the Joint CA~/CSM working group should repor t  t o  the  
Commission f o r  Aerology a t  i t s  f i f t h  session. 

9.3.4 The Commission recommended t h a t  two more terms o f  reference should be added t o  
those decided by CAe-IV, covering operational aspects of numerical weather predict ion of 
importance t o  CSM. It then adopted Recommendation 48 (CSM-N). 

9.4 Verif icat ion of forecasts  

9.4.1 The Commission examined the summary of r ep l i e s  from Members t o  three inqu i r i e s  on 
methods of ver i f ica t ion  of forecasts  used i n  d i f f e ren t  countr ies .  The f i r s t  two inqu i r i e s  



had been conducted prior t o  CSM-111; the t h i r d  pr ior  t o  CSM-IV. Whereas i n  the f i r s t  two 
inqui r ies  no dist inct ion had been mad& i n  regard t o  any pa r t i cu l a r  meteorological parameter 
t o  be verif ied,  Members had been requested i n  the th i rd  inquiry t o  give information about 
t h e i r  methods of ver i f ica t ion ,  par t icu lar ly  of the following parameters: prognostic surface 
and upper-air charts; prec ip i ta t ion;  temperature; wind d i rec t ion  and speed; and v i s i b i l i t y .  

9.4.2 The Commission w a s  i n  g e n e r a  agreement that  t he  requirement f o r  the ver i f ica t ion  
of forecasts  was still important, and tha t  there could be no c l ea r  assessment of improvements 
i n  weather forecasting without  ve r i f i ca t ion  systems. It f e l t  ,however, t h a t  there was as yet 
no poss ib i l i t y  of introducing a universal method of ver i f ica t ion .  

9.4.3 The Commission then discussed the  question of publishing the  document with the  
summary of r ep l i e s  from Members prepared by the  WMO Secre tar ia t .  It was f e l t  t ha t  t he  infor- 
mation received from Members and ref lec ted  i n  the document was still insuff ic ien t ,  and tha t  
t he  document should therefore  not be published a s  a WMO Technical Note. The Commission agreed 
instead t o  request the Secretary-General t o  d i s t r i bu te  t he  document t o  Members one year pr ior  
t o  CSM-V, and a t  the same time ask Members t o  send him information on any ver i f ica t ion  methods 
i n  use i n  t h e i r  Services addit ional  t o  those already submitted i n  response t o  the three  e a r l i e r  
inqui r ies .  The Secretary-General was fur ther  requested t o  summarize this new information i n  
a su i tab le  form and to p re sen t  it t o  CSM-V. 

9.5 Long-range weather forecasting 

9.5.1 The report of t h e  Working Group on Long-Range Weather Forecasting was examined by 
t h e  Commission. It was noted  tha t  members of the group had part icipated in the Symposium on 
Research and Development Aspects of Long-Range Forecasting organized jo in t ly  by WMO and IUGG 
a t  Boulder, U.S. A. ,  in  June 1964. It was fur ther  noted t h a t  the  papers read a t  this symposium 
had been published together as WMO Technical Note No. 66 under the t i t l e  "WMO-IUGG Symposium 
on Research Development Aspects of Long-Range  orec casting". The Commission agreed t h a t  the 
content of the Technical Note was important and t h a t  t he re  was no need f o r  any addit ional  
information on t h i s  subjec t  for  the  present.  It was fu r the r  agreed t h a t  it would s t i l l  be 
d i f f i c u l t ,  from the operational poin t  of view, t o  recommend any method of long-range fore- 
cast ing f o r  general use. 

9.5.2 The Commission noted t h a t  the transmission of five-day-mean da ta  had s t a r t e d  from 
t h e  U.S.A. i n  1963. It examined the repl ies  from Members, summarized by the working group, 
on the value of the transmission of these da ta  from the U.S.A., and agreed tha t  the present 
transmission of five-day-mean da ta  should be continued as the working group had suggested. 

9.5.3 The Commission discussed i n  d e t a i l  a recommendation by the working group t o  
introduce the division of  t h e  year i n to  73 pentads. It was agreed t o  request the Secretary- 
General t o  ascertain t h e  views of Members on this question, and also those of the  presidents  
of CC1, CHy and CAgM. The Secretary-General was f'urther requested to  submit t h i s  information 
t o  the president of CSM f o r  consideration a t  CSM-V. 

9.5.4 The Commission considered a suggestion from the  working group tha t  a l l  Members, 
should be encouraged t o  publish t h e i r  climatological 'records of long homogeneous s e r i e s  of 
pressure, temperature, p rec ip i t a t ion  and upper-air data f o r  five-day periods. It was agreed 
t h a t  such act ion should n o t  be taken before agreement had been reached on the choice of five- 
day period o r  pentad values.  The president of CSM should consult the president of CC1 on 
this matter when the r e s u l t  of the  above inquiry became avai lable.  

9.5.5 The Commission f e l t  t h a t  there was no need t o  re-establ ish the  working group a t  
present.  However, in o rde r  to beep the Commission informed on fur ther  developments i n  this 
f i e l d ,  it was decided t o  appoint a Rapporteur on Long-Range Weather Forecasting, and Resolu- 
t i o n  7 (cSM-IV) was adopted accordingly. 

9-5.6 The Commission considered the suggestion of the  working group tha t  a symposium 
should be organized a f t e r  two years t o  review developments i n  long-range weather forecasting. 
The Commission agreed t o  t h i s  suggestion and expressed its des i re  fo r  such a symposium i n  
19f33 
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9.6 Analyses and forecasts  of i n t e r e s t  t o  CMM 

The CMM representat ive a t  the session explained tha t  the CPVIM's in tent ion  i n  
commenting on this item was t o  emphasize t h a t  the adequacy of  the marine weather forecas ts  
and warnings w a s  d i r e c t l y  dependent upon the  eff iciency o f  systems which came under the 
cognizance of the CSM. The CMM therefore had a g rea t  i n t e r e s t  i n  any act ion of the CSM 
which might ul t imately improve the accuracy of a l l  forecas ts  'and warnings. A t  the same time, 
however, the CPVIM w a s  aware t h a t  marine forecasts  and warnings depended i n  many instances 
upon the ship reporting arrangements under the cognizance o f  the CNM. This w a s  always 
emphasized by po r t  l i a i son  of f icers  when responding to complaints by mariners. The Commis- 
s ion agreed tha t  no fur ther  act ion was necessary other  t h a n  t o  keep i n  mind the  CMM's require- 
ments. 

10. QUALIFICATIONS AND TRAINING (Agenda item 10) 

10.1 The chairman of the Working Group on Qual i f ica t ions  and Training of Meteorological 
Personnel i n  the Fie ld  of  Synoptic Meteorology reported on the  progress of work. He described 
the various d i f f i c u l t i e s  t ha t  had confronted the group, preventing it from completing a l l  i ts 
tasks  i n  time f o r  the fourth session of the Commission. Chief among these was the f a c t  t h a t  
the group's terms of reference had involved it i n  considerable correspondence before agree- 
ment had been reached on the scope of i ts tasks and on the  emphasis t h a t  should be given t o  
d i f f e ren t  aspects of the subject.  

10.2 Some members of  the Commission doubted i f  there was any need f o r  t r a in ing  guides 
and standard sy l l ab i  i n  the  f i e l d  of synoptic meteorology. They f e l t  t h a t  these could be 
l e f t  t o  the univers i t ies  and educational i n s t i t u t ions .  P rac t i ca l  t ra in ing  f o r  pa r t i cu l a r  
functions such as observing, p lo t t ing  synoptic char t s ,  o r  preparing analyses and forecas ts  
fo r  par t icu lar  regions and fo r  d i f f e ren t  uses w a s  a question for each service t o  decide fo r  
i t s e l f .  

10.3 It was noted t h a t  the  Executive Committee Panel o f  Experts on Education and Training 
had this subJect on the agenda f o r  its f i r s t  meeting (March 1966). Some delegates f e l t  t ha t  
the work done by the CSM working group would provide information which the Panel of Experts 
could use i n  drawing up i t s  own recommendations. The whole question of establ ishing qual i f ica-  
t ions  and developing curr icula i n  each of t he  r e s t r i c t ed  f i e l d s  of the e ight  technical  commis- 
s ions appeared t o  deserve more study. The Commission agreed that the president  of CSM should 
bring these views t o  the a t ten t ion  of the next meeting of presidents of technica l  comissions,  
t o  be held i n  May 1966. Account should be taken of possible overlapping between the f i e l d s  
of t he  d i f ferent  commissions. 

10.4 m e  Commission f e l t  t h a t  the preparation of mater ia l  on t ra in ing  guides and sy l l ab i  
should be completed, and expressed views i n  favour of  re-establishing the Working Group fo r  
t h i s  purpose. Considering, however, t h a t  important discussions on this subjec t  would be 
taking place short ly,  it decided not t o  re -es tabl i sh  the working group a t  t h i s  time but  t o  
authorize the president t o  do so i f  the conclusions reached by the Executive Committee Panel 
of Experts on Education and Training and the  meeting of the presidents of technica l  commis- 
sions made such a course of act ion desirable.  The terms o f  reference of t he  group could then 
be drawn up, taking cognizance of the r e s u l t s  of discussions i n  these meetings. 

11. OTHER TECHNICAL QUESTIONS (Agenda item 11) 

11.1 Definition of terms used t o  describe the  in t ens i ty  of meteorological phenomena 
(Agenda item 11.1) 

11.1.1 The Commission considered the  repor t  of t he  Working Group on Defini t ion of Terms 
used t o  Describe the Intensi ty of Meteorological Phenomena. It was noted t h a t  the  working 
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group had not been able t o  reach agreement on the intensity c r i t e r i a  and intensity ranges 
for  many of the reviewed meteorological phenomena l i s t e d  in code table  4677 - ww - present 
weather - of Volume B, WMO Publication No. 9. It was further recognized that  the whole 
subject w a s  being examined from other  angles by the Working Group on Codes and tha t  the 
report should preferably be  studied in the context of data requirements. 

11.1.2 Taking all  these facts in to  account the Commission decided t o  use the findings of 
the working group as guidance material f o r  the new Working Group on Data Needs and Codes. 

11.2 Pressure reduction methods (Agenda item 11.2) 

11.2.1 The Comission examined the repl ies  received from Members to  an inquiry asking 
fo r  comments on WMO Technical Note No. 61, prepared by the Working Group on Pressure Reduc- 
t ion Methods, and part icularly on pages 22-26 of this Note. The inquiry had a lso  requested 
Members t o  inform the Secre tar ia t  of the resu l t s  of t h e i r  further studies on pkssure  reduc- 
t ion methods. 

11.2.2 The Commission considered 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 f o r  reducing pressure was not yet  acceptable for  adoption on a world- 
wide basis. However, the Comission did re-state its view tha t  the ideal  solution would be 
the world-wide use of a standard method fo r  reducing pressures tha t  met a l l  of the require- 
ments f o r  synoptic meteorology, including numerical weather .prediction. 

1 1 . 2 .  The Commission discussed the requirement f o r  s ta t ion pressure reports expressed 
by CAe-IV and reproduced i n  the document presented by the Secretary-General. The Commission 
agreed that there existed a new requirement t o  enable the value of station-level pressure to  
be ~ e p o r t e d  from certain stat ions.  This requirement was referred t o  the Working Group on 
Data Needs and Codes (see Resolution 1 (CSM-IV)). However, an al ternative method would be 
fo r  Members t o  u t i l ize  pressure reduction methods which did not include variable parameters 
other than those reported currently i n  the SYNOP report. Recommendation 49 (CSM-IV) w a s  
adopted accordingly. 

11.3 Definition and reporting of v i s i b i l i t y  (Agenda item 11.3) 

11.3.1 The commission studied the request contained i n  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 t h a t  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-mentioned recommendations. 

11.3.2 The Commission understood that ,  i n  the opinion of CAeM and MET/OPS of ICAO, the 
def in i t ion of v i s ib i l i ty  now given i n  paragraph 8.1.1 of the Guide t o  Instruments and Obser- 
ving Practice was too theoret ica l  f o r  operational use. The Commission debated a t  length the 
tenta t ive  definit ion suggested in Recommendation 5/8 of the CAeM-I11  and MET/OPS session, 
and also  a number of al ternative proposals. It decided to recommend the adoption of the 
explanation of the concept of v i s i b i l i t y  which i s  contained in Recommendation 50 (CSM-IV). 
It w a s  conscious of the f a c t  that  the recommended explanation was not a substi tute for  a 
precise physical definit ion,  but considered tha t  it would be of value fo r  practical  purposes 
in general meteorolow as well as in aviation. The Commission considered that  the develop- 
ment of a precise physical definit ion of v i s i b i l i t y  f e l l  witbin the ambit of CIMO. 

11.3.3 Arising out of i t s  study of Becornendation 5/9 of the CAeM-I11 and MET/OPS session, 
the Conmission considered that  the  use of the term "ground v i s ib i l i ty"  could lead t o  m i s -  
understanding. In accordance with i t s  proposed explanation, the use of the  unqualified word 
"v i s ib i l i ty"  would indicate that the  observer was a t  ground level. Where this was not so, 
the l eve l  a t  which the observation was made should be expl ic i t ly  mentioned, fo r  example 
' "v i s ib i l i ty  a t  control-tower level", or "v i s ib i l i ty  a t  a height of . . . netres". 
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11.3.4 The Commission adopted Reconmendation 50 (CSM-N). 

11.3.5 The Commission noted paragraph 5/12 of the Report of CAeM-I11 and MET/oPs, which 
stated that  differences i n  the reporting of v i s i b i l i t y  had n o t  given r ise  t o  confusion and 
that  no urgent measures were required in t h i s  respect. Accordingly, the Comission took no 
action on the matter. 

11.4 Definition and reporting of m i s t  and fog (Agenda item 11.4) 

11.4.1 The Commission examined repl ies  from Members containing thei r  views on the v i s i -  
b i l i t y  c r i t e r i a  used for  reporting mist and fog and also t h e i r  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 resul ts  of the above-mentioned inquiry had been submitted to  
D r .  Dufour (Belgium) for his remarks and suggestions, and t h e  Commission a l s o  examined h i s  
comments. F'urthemore, the fourth session of CAe had been requested to consider phyxical 
aspects of the question of definit ions 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 Oonunission agreed t h a t  fog an& m i s t  
are produced by the same physical processes. The Comission also expressed the following 
views on the problem of m i s t  and fog: 

(a)  For pract ica l  purposes, the terns fog and m i s t  might be retained t o  denote 
different  in tens i t ies  of the phenomenon. 

(b) The exist ing conventional dividing l ine a t  1,000 m w a s  convenient and should 
be retained. 

( c )  The upper l i m i t  f o r  the reporting of m i s t  w a s  of l i t t l e  synoptic significance 
and might, i f  desired, be determined Regionally. 

(d) There was no necessity t o  lay down humidity c r i t e r i a  to  dist inguish m i s t  and 
fog from other factors reducing v i s i b i l i t y ,  but Regions might do so  i f  they 
so wished. 

11.4.4 The question of revising the International Cloud Atlas definit ions and descrip- 
tions 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 fo r  the Beaufort Numbers (Agenda i t e m  11.5) 

11.5.1 The Commission considered Recommendation 5 (W-IV), which recommended a new 
scale f o r  the Beaufort numbers, and the decision 6 f  the seventeenth session of the Executive 
Conunittee to  postpone f ina l  consideration of this CMM recommendation unt i l  i ts  eighteenth 
session, pending the resul ts  of the examination by CC1 and CSM of the procedural and other 
repercussions of the proposed change-over to the new scale without entering i n t o  the  study 
of the proposed scale i t s e l f .  The conclusions of CC1-IV on t h e  possible repercussions t o  
CC1 i n  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 it would be advantageous i f  it could be 
indicated i n  the  SHIP code whether the wind had been estimated according t o  the  Beaufort 
scale o r  measured with an instrument. Relevant action w a s  taken under Agenda item 5 (see 
paragraph 5.14.4 of the General ~umraary) . 
11.5.3 The ~ormnission discussed possible repercusaions in synoptic meteorology i f  the 
scale recommended by CMM-IV were adopted. It was found t h a t  warnings of gales and hurricanes 
would be more frequent, though such a change might be Jus t i f i ed  i f  the new sca le  gave be t t e r  
equivalents. It was also found t h a t  a change to a more accurate scale would eliminate cer ta in  
operational d i f f i cu l t i e s  in comexion w i t h  ship routing and wave forecasting. 
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11.5.4 It was pointed out  t o  , t h e  Commission t h a t  s ince CMM-IV new studies r e l a t ing  t o  
t h e  equivalent speeds f o r  the  Beaufort numbers had become available and it was, thel'efore, 
agreed that @Dl should be  asked as a matter of urgency t o  assess whether there might be' a 
need f o r  reconsidering t h e  .proposal original ly recommended by Cf@l-IV. The Commission 
considered that ,  since a number of amendments t o  t h e  SHIP code form would be introduced on 
1 January 1968, it would be advantageous i f  any revised equivalent speeds f o r  the Beaufort 
numbers, agreed internat ional ly t o  be necessary, were introduced on the same date.  

11.5.5 It was pointed out that the proposed equivalent speeds would lower the maximum 
Beaufort equivalent from 64 knots t o  58 knots. The Commission therefore agreed to  request 
CMM a l so  t o  consider t h e  f e a s i b i l i t y  of estimati& speeds i n  t h e  range from 59 to  a t  l e a s t  
64 knots, with appropriate expansion of the Beaufort scale,  i n  the  event of a revision of 
t h e  Beaufort equivalents being agreed internat ional ly.  

11.6 Description o f  hydrometeors ( ~ g e n d a  item 11.6) 

11.6.1 The Commission examined a proposal by Belgium t o  e s t ab l i sh  a working group t o  
rev ise  t h e  description of  hydrometeors adopted by WMO and published i n  the Internat ional  
Cloud Atlas  (WMO, 1956, Vol. 1 ) .  The reason fo r  this proposal was t h a t ,  s ince  1953, when 
the  Commission for  Synoptic Meteorology had recommended the  use of t he  present descriptions, 
there  had been important advances i n  the physics of hydrometeors; and tha t  these advances 
were such tha t  the def in i t ions  and descriptions adopted bx WMO fo r  t h i s  category of meteors 
should be revised. 

11.6.2 It w a s  agreed by the Commission t h a t  such a review was needed, par t icu lar ly  
regarding hydrometeors appearing i n  polar and mountainous areas, and t h a t  a working group 
on the description of 4vdrometeors should be established t o  car ry  out this work. The review 
should consider only hydrometeors. Thus, descript ions of clouds should not be  reviewed i n  
this connexion. 

11.6.3 In order t o  ensure t h a t  the i n t e r e s t  of CAe i n  t h i s  subJect would be taken fu l ly  
i n t o  account it was decided to i n v i t e  an expert, t o  be designated by the  president of CAe, 
t o  take pa r t  i n  the work of the working group. Resolution 8 w a s  adopted. 

11.6.4 The Commission also discussed the s t a t u s  of t h e  descript ions of t h e  hydrometeors. 
It was confirmed tha t  only  the de f in i t i ons  ( i n  i t a l i c s )  had t h e  s t a t u s  of "standard pract icesw 
while t h e  descriptions were guidance material with no spec i f ic  s ta tus .  

12. TECHNICAL REGULATIONS (Agenda item 12) 

12.1 Additions and amendments t o  the Technical Regulations 

12.1.1 Under t h i s  item the Comission considered the second par t  of the report of the 
Working Group on Minimum Performance Characteris t ics  of Automatic Weather Stat ions ( fo r  the  
f i r s t  p a r t  of the r epor t  see paragraph 6.2 of the  General Summary). The views of CC1-IV and 
CIMO-IV were also considered. 

12.1.2 Examining t h e  tex ts  recommended by the  working group for  incorporation i n  the 
Technical Regulations, the Comission considered the guiding pr inc ip les  for  inclusion. In 
conformity w i t h  the pr inc ip le  that recommended prac t ices  should be considered suf f ic ien t ly  
mature t o  be distinguished from purely guidance material,  the Comission real ized,  t ha t  it 
would n o t  as ye t  be desirable,  without fur ther  s tudies,  t o  recommend the inclusion of the 
t e x t s  proposed by the working group i n  the  Technical Regulations. It was agreed t h a t  the 
subjec t  should be given consideration t o  enable CSM t o  present i t s  recommendation on this 
matter t o  Cg-V. 

12.1.3 In the course of the discussion of t h i s  item the Commission recognized the need 
f o r  a general review of the Technical Regulations from the  point  of view of CSM, and t ha t  
this could not be ca r r i ed  out during the session. The Commission therefore adopted 
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Resolution 9 (CSM-IV) establ ishing a working group w i t h  t he  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 r e l a t ing  t o  synoptic meteorology. 

12.2 The use of the term Greenwich Mean Tirne (GMT) as a synonym for  Universal Time (UT) 
o r  Greenwich Civi l  Time (WT) 

12.2.1 The Commission considered the information received from Members i n  response t o  an 
inquiry on the  use of the  terns GMT, UT and GCT. It w a s  noted t h a t  a majority of Members 
were of the opinion that the term CMT could be used as a synonym f o r  UT, and t h a t  a l l  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 t e r n  UT on the 
grounds tha t  it was used by astronomers and tha t  i t  w a s .  appropriate for  in terna t ional  use. 

12.2.3 The majority of delegates in ' the discussion f e l t ,  however, t ha t  t h e  t e rn  GMT 
should be retained by WMO and not replaced by UT for t h e  following reasons: 

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

(b) A change t o  UT would involve a change i n  t h e  HMO Technical Regulations and 
consequently i n  J3ANS-MET. A s  ICAO, i n  i t s  reply t o  the inquiry mentioned i n  
paragraph 12.2.1, had confinned i t s  previous position tha t  t h e  term GMT was 
adequate and sa t i s fac tory  f o r  use in  in terna t ional  c i v i l  av ia t ion  and t h a t  
no change i n  ICAO was desirable, a change I n  PANS-MET/~echnical Regulations 
would not be agreed by ICAO. IXJ might take  a s imilar  pos i t ion  t o  ICAO i n  
the matter.  

12.2.4 Final ly,  it w a s  decided t o  recommend t h e  r e t en t ion  of the term GMT i n  the'  WMO 
Technical Regulations. To avoid any fur ther  confusion, however, it w a s  a l s o  recomended t o  
include i n  an appropriate place i n  the  W30 Technical Regulations ( f o r  example in  the  list of 
 definition^) an explanation tha t  the  term GMT was used synongmously with t h e  tenn UT. Recom- 
mendation 51 (CSM-IV) was adopted. 

12.3 ~ e f i n i t i o :  and symbol f o r  "convergence line" 

12.3.1 The Commission discussed the  repl ies  from Members on the de f in i t i on  and symbol f o r  
"convergence l i nen .  The &nclusion of a symbol f o r  convergence l i n e  i n  Volume I of the Tech- 
n i ca l  Regulations and i n  the Guide t o  the Preparation o f  Synoptic Weather Charts and D i a g r a m s  
was considered. The f a c t  t ha t  the  phenomenon of a convergence l i n e  had been used i n  f l i g h t  
documentation fo r  several  years without d i f f i c u l t y  was thought decisive enough t o  suggest no 
change i n  the  nomenclature and symbol. A s  the r ep l i e s  from Members showed, there  was a 
general need f o r  an analy t ica l  symbol for  convergence l i n e  i n  synoptic.meteorology. The 
Commission recomended th& the  symbol for  convergence l i n e  contained i n  the  Technidal Regula- 
t i on  (12.3) 2.4.2 be included i n  Volume I of the Technical Regulations i n  Appendix E and i n  
the Guide to  Preparation of Synoptic Weather Charts and Diagrams. Recommendation 52 (CSM-IV) 
w a s  adopted. 

12.3.2 Flslally, t he  Commission considered the  following defini t ion appropriate f o r  a 
donvergence l i ne r  

"A convergence l i n e  is a horizontal  non-frontal l i n e  along which hor izonta l  airf low 
has  a maxireurn of aonvergence. I f  such convergence is taking p lace  in a plane near  
t h e  surface of the Earth the  incoming air must be r i s ing  a t  the convergence l i n e .  
Hence, such a l i n e  is often associated w i t h  convective clouds and prec ip i ta t ion .  
On occasions convergence may a r i s e  over a broad zone and a convergence l i n e  may be 
the  asymptote of the streamlines within this zone." 
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13. ORGANIZATION OF METEOROLOGICAL ACTIVITIES IN THE FIELD OF SYNOPTIC METEOROLOGY 
(Agenda item 13) 

13; 1 The Commission considered the information submitted by the WMO SecreCariat on t h i s  
subject.  It was f e l t  t h a t  t he re  w a s  a need fo r  guidance material,  pa r t i cu l a r ly  i n  developing 
countries, on how to  organize synoptic meteorological services.  The question arose of how 
t h i s  guidance material should be col lec ted  and published. After  a lengthy discussion the 
Commission agreed on the course of action s e t  out  i n  the following paragraphs. 

13.2 In order to g e t  a b e t t e r  understanding of the kind of guidance material most 
desired by the developing countr ies ,  the Comission decided t h a t  an inquiry should be under- 
taken among the Members concerned. A su i tab le  questionnaire should be prepared by a rappor- 
t e u r  nominated by the Conunission. After having examined the r ep l i e s  received by the Secretary- 
General, the  rapporteur, i n  consultat ion w i t h  the  president of CSM ,should decide what fur ther  
act ion t o  'take. The Comission adopted Resolution 10 (CSM-IV) . 
13.3 In addition t o  the above act ion the Commission s t ressed  how important it w a s  f o r  

-Meteorological Services t o  arrange b i l a t e ra l ly  f o r  appropriate s t a f f  members t o  v i s i t  other  
weather services, or to ob ta in  expert &vice under the United Nations technica l  co-operation 
programmes to a s s i s t  them in developing t h e i r  services i n  synoptic meteorology. 

REVIEW OF PREVIOUS RESOLUTIONS AND RECOMMENDATIONS OF THE CCMMISSION AND RELFVANT 
EXECUTIVE CCMMI'lTEE DECISIONS (~genda  item 14) 

In accordance w i t h  current  pract ice the Comission examined those resolut ions and 
recommendations of CSM which were still i n  force, and adopted Resolution 11 (CSM-IV). 

14.2 When deciding t o  keep i n  force Recormendation 73 (cSM-11) - World. Climatic Atlas - 
t he  Commission confinmed t h e  provisional generalized l ist  of parameters fo r  maps of the f r e e  
atmosphere referred to in this recommendation, and considered t h a t  these requirements should 
be taken in to  account by t h e  appropriate working group of the  Commission fo r  Climatology when 
possible.  

14 .3  In deciding no t  t o  keep i n  force Reconmiendation 1 (CSM-111) - Cr i t e r i a  f o r  reporting 
squal l s  - the Commission decided t o  request the Secretary-General t o  include these c r i t e r i a  
under t h e  specification of t h e  symbolic l e t t e r s  ww i n  WMO Publication No. 9 .TP. 4, Volume B. 

14.4 The Comission fur ther  examined the ~ x e c u t i v e  Committee resolut ions i n  t h e  f i e l d  
of synoptic meteorology and agreed on Recommendation 53 (CSM-IV). 

14.5 When recommending tha t  Resolution 34 (EC-xIV) - Modifications t o  the  Internat ional  
Meteorological Codes, Speci f ica t ions  and Descriptive Terms and Instruct ions Concerning Methods 
of Coding - should not be k e p t  i n  force, the  Comission decided t o  request t he  Secretary-' , 

General t o  i n s e r t  the substance of paragraph (4) under DECIDES i n  an appropriate introductory 
p a r t  of  WMO Publication No. g.TP.4, Volume B. 

15- ESTABLISHMENT OF WORKING GROUPS ( ~ g e n d a  item 15) 

15.1 Advisocy Working Group of CSM 

In accordance w i t h  suggestions made by the Executive Conunittee a t  i ts  seventeenth 
session as to methods by which the  eff iciency of the technical  commissions might be improved 
(EC-XVII), General Summary, paragraph 5.3.1.11, the Comission decided t o  s e t  up an Advisory 
Working Group t o  advise and a s s i s t  the president of the Commission in deal ing w i t h  urgent 
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matters, and t o  help In co-ordinating the c omission's work, part icularly with regard t o  
requirements i n  the f i e l d  of synoptic meteorology. Resolution 12 (CSM-IV) w a s  adopted. 

15.2.1 
carry out 

Establishment of working groups 

The Comission established o r  re-established the following working groups t o  
the  programme of the Comission between the fourth and f i f t h  sessions: 

Advisory Working Group on CSM 
Working Grow on Data Needs and Codes 
Working Group on Telecomunications 
Working Group on Synoptic Use of ~ e t e o r o l o g i ~ a . 1  Sate l l i te  Data 
Working Group on Description of Hydrometeors 
Working Group on Technical Regulations '- 

The Commission decided t o  nominate rapporteurs on the following subjects: 

Network density c r i t e r i a  
Meteorological forecasts of hportance to hydrological forecasting 
Synoptic meteorology in the  tropics 
Long-range weather forecasting 

In most cases the rapporteurs and chairnen of the working groups were designated 
during the session. Individual members of working groups were a lso  nominated where possible. 
In case a rapporteur nominated by the Commission should be unable t o  serve, the president of 
C g  was authorized to  arrange f o r  another to  be invited. 

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

16. EIECTION OF OFFICERS (~genda  item 16) 

Upon the proposal of the Nomination Committee, which presented only one m e  f o r  
each of the  offices of president and vice-president o f  the  Commission, Dr .  S. N. Sen (India) 
w a s  unanimously elected president of CSM, and D r .  N. G. Leonov (U.S.S.R. ) was unanimously 
elected vice-president. 

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

During the l a s t  plenary session the principal  delegate of India, on behalf of his 
government, extended an invitat ion t o  the  Comission t o  hold i t s  f i f t h  session i n  New Delhi 
i n  1970. The Commission accepted the invitat ion with appreciation and asked i ts  president 
t o  decide on the exact date of the f i f t h  session in consultation w i t h  the Secretary-General. 

18. SCIENTIFIC. LECTURES AND DISCUSSIONS (~genda item 18) 

One afternoon meeting was devoted t o  s c i e n t i f i c  lectures and discussions'under 
the chaimanship of the vice-president of the Commission, Dr .  K. T. Logvinov. The following 
lectures were presented: 

(a) "Objective interpretat ion of forecast char ts"  by Dr.  0. L6nnqvist; 

(b) "Numerical studies leading t o  the design of an optimum global networkn 
prepared jointly by D r .  M. Alalca and M r .  F. Lewis (the paper w a s  delivered 
by M r .  D. M. Hanson, U.S.A.); 
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(c) "NMC numerical programme for t h e  tropics" by M r .  L.,W. Vandeman (the paper 
w a s  delivered by Mr. F. W. Burnett, U.S.A. ); 

(d) "Meteorological ac t iv i t ies  on board fishing-protection vessels" by 
Dr .  H. F. Walden, Federal Republic. of Germany. 

I .  . . 
19 CLOSURE OF THE SESSION (~genda item 19) 

19.1 In h i s  closing address, the president rei terated the thanks of the Commission t o  
the Federal Republic of Germany for having acted as host'and for  having provided excellent 
f a c i l i t i e s  which had contributed to the success of the session. The Commission wished t o  
express i ts  gratitude to t h e  Deutx&er Wetterdienst f o r  its assistance. The effor ts  of the 
loca l  secretariat ,  under the  competent guidance of D r .  Hinzpeter, had been greatly appreciated, 
as well as the high quality of the  work of the interpreters, .the kranslators, and the whole 
team responsible f o r  the preparation and dis t r ibut ion of documents i n  the four o f f i c i a l  
languages of the Organization. The president also thanked M r .  F. W. Benum, M r .  S. R. 
Barbagallo and D r .  0. Ltjnnqvist, chairmen of C o d i t t e e s  A, B and C, and D r .  K. Langlo, 
representative of the  Secretary-General, and D r .  G. K. Weiss, Dr.  C. Morales and M r .  A.  
Drevikovsky, of the WMO Secre tar ia t ,  for  the enthusiastic and efficient  way i n  which they 
had carried out t h e i r  tasks. 

19.2 A number of delegations expressed t h e i r  sincere thanks to  the president of the  
Conunission fo r  its activity and devotion both i n  the period between the t h i r d  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 thei r  appreciation t o  the committee chairmen, the conference sec re ta r i a t  and WMO 
Secre tar ia t  for  the services rendered during the  session. 

19.3 The session was closed on the evening of 1 April 1966. 



ReSOLUTIONS ADOPTED BY THE SESSION 

Res. 1 (csM-IV) - WORKING GROUP ON DATA NEEDS AM)' CODES 

THE COMMISSION FOR SYNOPTIC METEOROLOm* 

NOTING 

(1)  Resolution 3 (cSM-III), 

(2) Recommendation 3 (cSM-IT) - Assistance t o  t h e  Working Group on Data Needs 
and Codes, 

CONSIDERING 

(1 )  The decision of the Commission t h a t  each working group should be responsible 
fo r  the  determination of requirements within i ts  own sphere of ac t iv i ty ,  

(2) That there is a need fo r  fu r the r  study i n  developing a concept and guiding 
principles t o  serve as  a framework f o r  t he  determination and evaluation of data require- 
ments, 

(3) That t he  lists of surface da t a  requirements are not ye t  firm, 

(4) That the most economic means of meeting t h e  many and diverse needs f o r  upper- 
a i r  data have not ye t  been determined, 

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

DECIDES 

(1)  To es tabl i sh  a Working Group on Data Needs and Codes along the following 
l i nes  : 

(a) That each Regional Association be i n v i t e d  to s e l e c t  a representative; 

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

Commission for  Maritime Meteorology 
Commission for  Aeronautical Meteorology 
Commission for  Climetology 
Commission for  Instruments and Methods of Observation 
Commission for  Aerology; 

( c )  That experts may be nominated by a Member wishing t o  par t ic ipa te  ac t ive ly  
i n  t he  work of the  group; during the session the  fol lowing experts were nominated by 
Members : 

M. Allouche (Tunisia) 
E. Carlsen (Denmark) 
A. Durget (France ) 
W.M. Lev1 ( I s r ae l )  



RESOLUTION 1 

V. Mastino ( I t a l y  
J .A. Oyebode (Nigeria) 
C .G. Reeves (U.S;A.) 
Miss F . Reutt. (Poland) 

One expert t o  be designated by each of t he  following Members: 

Canada 
Federal  Republic of Germany . . 
India 
Netherlands 
Portugal 
United Kingdom 
U.S.A. 

(d)   hat,' in' acco+dance with Regulation 30 of the  General Regulations, 
G. Doumont(Be1gium) be selected a s  chairman of the  working group; 

N 0 T E : TNs composition has been planned t o  provide expert assis tance in the following 
areas : 

- .  

1. Numerical weather 'predidtion 
2, Meteorological telecommunications 
3. Meteorology in  the t rop ic s  
4. Use of s a t e l l i t e  da ta  
5 .  Maritime meteorology 
6. Aeronautical meteorology 
7. Climatology 
8. Instruments and observations 
9. Coding 

10. Regional requirements 

(2) To urge Members, Technical Commissions and Regional Associations t o  give 
consideration, when nominating t h e i r  experts, t o  t h e  maJor problem areas i n  which expert 
assis tance is required by the worklng group; 

(3) To author ize  the chairman t o  e s t ab l i sh  sub-working-groups a s  soon a s  possible 
t o  work on the  problem assigned t o  the  working group and t o  d i s t r i b u t e  t o  a l l  Members a s  
soon a s  possible quest ionnaires on surface data needs, together with the  necessary guid- 
a m e  material  on d a t a  types; 

(4) That t h e  working group s h a l l  hold two meetings: the  f i r s t  pr ior  t o  1 June 
1967 and t h e  second p r i o r  t o  1 Apri l  1969: 

(5) That t h e  working group s h a l l  be given the  terns of reference s e t  out i n  
Part  A of t he  annex t o  t h i s  Resolution;* 

(6) That t h e  work of the working group s h a l l  be guided by the coding principles 
enumerated i n  Part B o f  the annex t o  t h i s  Resolution;* 

(7) That t h e  f i n a l  report  of the working group s h a l l  be i n  t he  hands of a l l  
Members not la te r  t h a n  9 months p r io r  t o  t he  f i f t h  session of the  Commission; 

* See Annex X l T  



REQUESTS the president 

(1)  To take steps t o  es tab l i sh  and ac t iva te  t h e  Working Group on Data Needs and 
Codes a s  quickly a s  possible; 

, (2)  To invi te  the a t t en t ion  of Members, Regional Associations and Technical 
Commissions t o  the need fo r  urgency i n  nominating expe r t s  to t h e ,  Working Group on Data 
Needs and Codes and t o  give spec ia l  a t t en t ion  to  t h e  need for experts i n  solving spec i f i c  
problem areas. 

Res. 2 (cSM-IV) - RAPPORTEUR ON NEIWORK DENSITY CRrPERIA 

THE COMMISSION FOR SYNOPTIC M E ! l E O R O ~ ,  

NOTING EC-XVII, General Summary, paragraph 5.3.2.3, 

CONSIDERING that there is  a need f o r  Members t o  be informed of t h e  l a t e s t  s tud ie s  
car r ied  out by Members on Network Density Cri ter ia ,  

DECIDES 

(1) To appoint a Rapporteur on Network Density Cr i t e r i a  with t h e  following tasks!  

( a )  To maintain a continuing review of a c t i v i t i e s  i n  the f i e l d  of research 
work on network densi ty c r i t e r i a ;  

(b) To present a report  t o  t he  president o f  CSM su f f i c i en t ly  in advance that 
it may be c i rcula ted  t o  the Members six months before the  f i f t h  sess ion  
of the  Commission; 

(2) To invi te  C. F. Roberts (U.S.A. ) t o  act a s  Rapporteur on Network Density 
Cr i t e r i a .  

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

THE COMMISSION FOR SYNOPTIC METEOROLOGY, 

NOTING t h a t  t he  developments i n  the f i e l d  of teleconnnunications a r e  progressing 
a t  an accelerated r a t e ,  and 

CONSIDERING 

(1 )  That the concept of the World Weather Watch, which is now under study, w i l l  
r equi re  a s e r i e s  of technical  studies; 

(2)  That changes i n  meteorological requirements en ta i l  a constant review of t h e  
world-wide telecommunication system; 

DECIDES 

(1)  To re-establish t h e  Working Group on Telecommunications with the f o l l 0 w b 3  
terms of reference: 

( a )  To study and t o  promote organizational, technical and procedural aspects  
of the meteorological t e l e c o m i c a t i o n  systems i n  the framework of t h e  
World Weather Watch planning; 



To keep under constant review developments i n  telecommunications tech- 
niques and equipment and t h e i r  adaptation t o  the  requirements of an 
e f f i c i e n t ,  world-wide system of meteorological telecommunications; 

To formulate f o r  meteorological t+ansmissio& proposals on internat ional  
s tandardizat ion of *operating practices, procedures, equipment and re la ted  
quest ions,  including format and schedules; 

To keep under constant review the  operation of the meteorological tele-  
communications system and, a s  necessary, i n i t i a t e  ac t ion  t o  remedy 
shortcomings and e f f ec t  improvements ; 

To keep In touch with the  a c t i v i t i e s  of the working groups on meteoro- 
l o g i c a l  telecommunications.of a l l  Regional Associations; 

To keep abreast of the  a c t i v i t i e s  r e l a t ing  t o  meteorological telecommu- 
n ica t ions  of the  Internat ional  Telecommunication Union, t h e  Internat ional  
C i v i l  Aviation Organization, and other in terna t ional  organizations con- 
cerned; 

To es tabl i sh  a s  'necessary study groups .or panels composed. of experts 
f o r  consideration of spec ia l  problems of a technica l  or  operational 
nature;  

To undertake any appropriate task i n  accordance with the direct ives 
given by the Commission for  Synoptic Meteorology; 

To advise the  president of t h e  Commission f o r  Synoptic Meteorology on 
meteorological telecommunication problems a s  necessary; 

(2) To give t h e  following composition t o  the working group: 

(a)  The chairmen of the working groups on telecommunications of a l l  Regional 
Associations; 

\ 

( b )  One expert t o  be nominated by each of the Members responsible f o r  the 
operation of world meteorological centres o r  the northern and southern 
hemisphere exchange centres : 

I.S. Bustamente (Brazi l)  
P.K. Das (India)  
S.R. Barbagallo (U.S.A.) 
1 . A  . Ravdin (U.S.S.R.) 

One expert t o  be designated by each of the  following Members : 

Australia 
Federal Republic of Germany 
Japan 
Kenya 

( c )  Exper ts  who may be nominated by a 
i n  t h e  work of the group; during 
nominated by Members : 

Member wishing t o  par t ic ipa te  act ively 
the session the  following experts were 

C. Crone-Levin 
W .  Cudny 
L. Dufour 
L. J . Garc fa-Navarro 



M. Huerta 
T.S. Kelly 
B.E. Knirsch 
P. Leclercq 
M. @ o i l i n  
T.R. do ~spirito-  an to 
M. Sonnet 
C.H. S t a r r  

(Spain) 
( I re land)  
(Austria) 
(France) 
(Belgium) 
( Portugal ) 
(France) 
(U.K. ) 

One expert t o  be designated by each of the following Members: 

I s r a e l  
Netherlands 
Nigeria 
Norway 
U.A.R. 

(3) To se l ec t ,  i n  accordance with Regulation 30 of the General Regulations 
G. Giallombardo ( I t a l y )  as chairman of the working group. 

Res. 4 (CSM-IT) - RGESTABLISHMENT OF THE WORKING GROUP ON THE SYNOPTIC USE (IF METEOROLOGICAL 
SATELLITE DATA 

THE COMMISSION FOFi SYNOPTIC METEOROLOGY, 

NOTING the report  of the Working Group on t h e  Synoptic Use of Meteorological 
S a t e l l i t e  Data, 

CONSIDERING the developments i n  t he  f i e l d  of  meteorological s a t e l l i t e s  and t h a t  
information from such s a t e l l i t e s  is  being increasingly used f o r  operational meteorological 
purposes, 

DECIDES 

(1)  To re-establ ish the Working Group on t h e  Synoptic Use of Meteorological 
~ a t e l i ' i t e  Data with the following terms of reference : 

( a )  To examine the types of data,  appropriate for  synoptic use, which a r e  
and can be expected t o  be received from meteorological s a t e l l i t e s ;  

(b) To advise on the  requirements for  regular  internat ional  exchange of 
s a t e l l i t e  data f o r  synoptic purposes and to  recommend the  most su i t ab l e  
form f o r  such exchanges; 

( c )  To present a progress report  t o  t h e  president of CSM a t  the beginning 
of each year; 

(2) To inv i t e  the following individuals t o  s e rve  on the working group: 

V.J. Oliver (U.S.A.,) (chairman) 
R. Ananthakrishnan (1ndia) 
I . K .  Ebbesen (Denmark) 
T.H. Kirk (U.K. ) 
I.P. Vetlov (U.S.S.R.) 

One expert t o  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 SYNOmIC METF,OROLOGY, 

NOTING the request  from t h e  Commission for  Hydrometeo~ology f o r  guidance material  
on ce r t a in  meteorological forecasts  of importance t o  hydrological forecasting, 

(1)  That hydrological forecast ing is becoming increasingly important f o r  the 
r a t i o n a l  u t i l i za t ion  of water resources, 

(2)  That the Commission f o r  Synoptic Meteorology may contribute t o  such fore- 
cas t ing  by providing su i t ab l e  guidance material, 

DECIDES 

(1) To appoint a Rapporteur on Meteorological Forecasts of Importance t o  Hydro- 
l og ica l  Forecasting wi th  the following tasks  : 

( a )  To a s s i s t  i n  co l lec t ing  and preparing guidance material  f o r  t h i s  purpose; 

(b) To maintain l i a i s o n  with the  Commission f o r  Hydrometeorology w i t h  regard 
t o  problems of hydrological forecasting; and 

( c )  To submit a repor t  t o  the president of CSM, with appropriate recommenda- 
t ions  f o r  consideration by CSM, six months prior  t o  its f i f t h  session; 

(2) To invite  P.I. Miljukov (U.S.S.R.) t o  serve a s  Rapporteur on Meteorological 
Forecasts of Importance t o  Hydrological Forecasting. 

Res. 6 (cSM-IV) - RAPPORTEOR ON SYNOFTIC METEOROLOGY I N  THE TROPICS 

THE COMMISSION FOR SYNOFTIC METEOROLOGY, 

NOTING 

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

(2)  Resolution 9 (CAe-IV), 

CONSIDERING t h e  need f o r  the Commission t o  be kept informed of t h e  developments 
of synoptic meteorology i n  the t ropics,  

(1) To appoint a Rapporteur on Synoptic Meteorology i n  the  Tropics w i t h  the 
following tasks: 

( a )  To keep abreast of a l l  important developments in methods of analysis  
and prognosis i n  the  t ropics;  
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(b) To report t o  the Commission with appropriate recommendations six months 
prior t o  the f i f t h  session of CSM; 

(2) To invite H.T. rJRjrth (Kenya) t o  serve a s  Rapporteur on Synoptic Meteorology 
i n  the  Tropics; 

REQUESTS the president of CSM t o  seek the agreement of the  president of CAe fo r  
the above CSM rapporteur t o  be included as a member of the CAe Working Group on Tropical 
Meteorology. 

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

THE COMMISSION FOR SYNOPTIC METEOROLLICX, 

NOTING. the report  of the Working Group on lhngaange Weather Forecasting, 

CONSIDERING the need f o r  CSM t o  be kept informed on a l l  important developments 
i n  the f i e l d  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 i n  the f i e l d  of longaange weather fore- 
casting; 

(b) To report  t o  the president of CSM with  appropriate recommendations six 
months prior t o  CSM-.Y; 

(2) To invite K.N. Rao (1ndia) to  serve as Rapporteur on hng-Range Weather 
Forecasting. 

Res . 8 (cSM-IV) - WORKING GROW ON DESCRIPTION OF HYDROMETEORS 

THE COMMISSION FOR SYNOETIC METEOROLQCY, 

NOTING the definitions and.descriptions of hydrometeors ir! the International  
Cloud Atlas, 1956, 

CONSIDERING 

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

(2) The need of a review of the  descriptions of hydrometeors, part icularly re- 
garding those occurring i n  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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( a )  To review the de f in i t i ons  and descriptions of hydrometeors i n  the 
Internat ional  Cloud ~ t l a s ,  Vol. 1, (WMO, 1956); 

(b)  To r e p o r t  to t h e  president of CSM wi th  appropriate recommendations, not 
l a t e r  t han  s i x  months pr ior  t o  CSM-V; 

(2) To invite t h e  following persons t o  serve on the working group: 

L. M o u r  (Belgium) (chairman) 
E. Hesstvedt (Norway 
H.D. Parry (U.S.A.) 
Ramanamurthy (India)  

One expert t o  be designated by each of the  following Members: 
' 

France 
Switzerland 

(3) To invite  t h e  president of CAe t o  designate an expert t o  serve on the working 
group 

Res. 9 (CSM-IV) - WORKING GROUP ON TECHNICAL REGULATIONS 

'THE COMMISSION FOR SYNOPTIC METEOROLOGY, 

NOTING 

(1) The report of  the Working Group on Minimum Performance Characteris t ics  of 
Automatic Weather S t a t ions ,  second part ,  

(2) Recommendation 27 (cIM-IV) , 

(3)  Resolution 14  (EC-XVII), 

CONSIDERING 

(1) That there  is a need for  t e x t s  re la t ing  t o  automatic weather s t a t ions  t n  
the Technical Regulat ions,  

(2) That there  is  a need f o r  a general review of the Technical Regulations .from 
the point of view of synoptic 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 
Characteris t ics  of Automatic Weather Stations, second part,  and the  
amended text  d iscussed 'a t  CSM-IV (see the annex t o  t h i s  resolut ion);* 

(b)  To c a r r y  out a general review of t he  Technical Regulations concerning 
synoptic  meteorology; 

* See Annex XV 
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( c )  To submit a report t o  the president of  CSM on item (a )  above not l a t e r  
than 1 January 1967; 

(d) To present i t s  f i n a l  report  t o  the president of CSM not l a t e r  than s i x  
months p r io r  to-CSM-V; 

(2) To inv i t e  the following individuals t o  s e r v e  on the  group: 

An expert t o  be designated by U.S.A. 
An expert t o  be designated by U.S.S.R. 

Res. 10 (CSM-IY) - RAPPORTEUT! ON THE ORGANIZATION OF METEOROLOGICAL ACTMTIES I N  THE FIELD 
OF SYNOPTIC METEOROLOGY 

THE COMMISSION FOR SYNOPTIC METEOROLOGY, 

NOTING EC-XVI, General Summary, Item 5.1.11, 

CONSIDERING tha t  before any guidance material be  prepared on how t o  organize 
synoptic meteorological services i n  developing countr ies ,  information should be col lected 
on what kind of guidance material  i s  most desired by these countries, 

DECIDES 

(1) To appoint a Rapporteur on Organization of Meteorological Act iv i t ies  i n  the 
Fie ld  of Synoptic Meteorology with the following t a sks  : 

( a )  To prepare a questionnaire f o r  submission to developing countr ies  
requesting information on what kind o f  guidance material  is most desired 
when organizing the i r  synoptic meteorological services;  

( b )  To consider, a f t e r  having examined the replies from Members, what fur ther  
ac t ion  should be taken and t o  make suggestions t o  t he  president of CSM; 

(2 )  To inv i t e  K.A. H i r s t  (Zambia) t o  serve a s  Rapporteur on the  Organization of 
Meteorological Act iv i t ies  i n  the Field of Synoptic Meteorology. 

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

THE COMMISSION FOR SYNOPTIC METEOROLOGY, 

NOTING the act ion taken on the recommendations adopted pr ior  t o  i ts  four th  session, 

CONSIDERING tha t  a l l  the  resolutiorls adopted p r i o r  to i ts  four th  session a r e  now 
obsolete, 

DECIDES 

(1) To keep i n  force  Recommendation 73 (CSM-11) and to publish i t s  t e x t s  i n  the 
report  of the  fourth session; 

(2) Not t o  keep i n  force  Resolutions 1 - 10 (CSM-111); 



(3) To note w i t h  satisfaction the action taken by the competent badles on the 
following Recommendations: 30; 3, $; 37, 53, .74, 84, 88 (cSM-II), 90 and 
91 ( 6 1 4 s ~ )  and 1 - 74 (CSM-III), which are ' n w  re'dundant. 

. _ ,  

Res. 12 (CSM-IV) - ADVISORY WORKING GROUP OF THE COM~IISSION FOR SYNOPTIC METEOROLOGY 

THE COMMISSION MIR SYNOPTIC MFTEOROLOGI, 

NOTING EC-XVII, General S m a r y ,  ! paragraph 5.3.1.1, 

CONSIDERING t h a t  a working group would be of value i n  advising the  president of 
the  Commission and In ass is t ing '  him i n  his duties of co-ordination and planning, 

DECIDES 

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

( a )  To advise the  president of the Commission, as necessary, i n  h is  functions 
of expressing opinions or taking action on urgent matters referred t o  
the Commission which cannot be adequately deal t  with by the other working 
groups or by correspondence; 

(b)  To examine t h e  requirements in  the  f i e l d  of synoptic meteorology as 
de.veloped by the various working groups and rapporteurs of the Commission, 
and t o  assist  the  president i n  the  harmonization of these requirements 
where conflict, inadequacies or  inconsistencies arise; and 

(c )  To a s s i s t  t h e  president i n  co-ordinating and planning the work of the 
Comls  sion; 

(2) That the composition of the advisory group should be as follows: 

President CSM 
Vice-F'res ldent CSM 
Chairman, Working Group on. Data Needs and Codes 
Chairman, Working Group on Telecormrrrmications 
W . Bleeker (Netherlands ) 
H. Kutschenreuter (U.S.A. ). 



Rec . 1 (cSM-IV) - PRIORITY I N  TRANSMISSION OF THE VARIOUS TYPES OF METEOROLOGICAL DATA AFTER 
AN INTERRUPTION OF TRANSMISSION 

THE COMMISSION FQR SYNOPTIC MEX'EOROLOGY, 

NOTING 

(1)  That a problem of p r i o r i t y  i n  t he  transmission of accumulated weather da t a  
a r i s e s  when normal operation is resumed a f t e r  a c i r c u i t  disruption, 

(2) The request from t h e  president of RA-VI for guidance on p r i o r i t y  in trans- 
mission on various types of meteorological data,  

CONSIDERING t h a t  it is desirable t o  develop uniform procedures i n  t h i s  matter, 

RECOMMENDS 

(1)  That, i n  dealing with the  meteorological d a t a  accumulated due t o  a c i r c u i t  
disruption,  the following categories of hemispheric d a t a  should be se lec ted  f o r  trans- 
mission with the l e a s t  possible delay: 

TEMP and TEMP SHIP, Part A not more than twelve hours 
SYNOP and SHIP a f t e r  t h e  time of observation 

(2) That the  s teps  taken fo r  the transmission of accumulated meteorological d a t a  
should not in general  in ter fere  with the immediate resumption of normal transmission 
schedules when a c i r c u i t  is restored.  

Rec. 2 (cSM-N) - STANDARD LEVEL5 I N  THE HIGH ATMOSPHERF. 

THE COMMISSION FOR SYNOPTIC METEOROLOGY, 

NCYTING 

(1) Resolution 11 (EC-XIV) , 

(2)  Recommendation 4 (CAe-IV) I 

( 3 )  Recommendation 5 (cAe-IV), 

CONSIDERING 

(1) That balloon-borne soundings a re  reaching leve ls  above 30 km with increasing 
frequency, 

(2) That pressure i s  reported d i r ec t ly  as an independent parameter a t  heights  
below 30 km, 
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(3) That from t h e  synoptic viewpoint, 'additive thickness analysis  techniques 
minimize er rors  a r i s i n g  f r o m  inhorpogeneity of data a t  these higher a l t i t udes ,  

RECOMMENDS that f o r  data from balloon-borne soundings, the pressure leve ls  of 
7 mb, 5 mb, 3 mb, 2 mb and 1 mb should be adopted as standard; 

REQUESTS the president of CSM t o  consult the  prestdent of CAe with a view t o  
obtaining a s a t i s f ac to ry  single method f o r  t he  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 SYNOFTIC METEOROLOCN, 

NOTING Resolution 1 (CSM-IV) , 

(1) That a so lu t ion  t o  the  coding problems re la ted  t o  the report ing of both 
surface and upper-air da t a  is becoming increasingly urgent, 

(2) That the re  a r e  a la rge  number of very d i f f i c u l t  problems which must be 
solved before the  coding problems can be solved, 

(3)  That the work of t he  Working Group on Data Needs and Codes must be closely 
co-ordinated with the  work on t h e  World Weather Watch a t  t he  WMO Secre tar ia t ,  

(4)  That two experts,  one on data needs and system planning and another on codes, 
w i l l  be essent ia l  from t h e  time of establishment of the group u n t i l  the presentation of 
its' f i n a l  report  t o  t h e  f i f t h  session of the  Commission, 

(5) That two ' fu l l - sca le  meetings of t h e  basic working group and up t o  six meetings 
of sub-groups ( three people each) w i l l  be necessary before the  f i f t h  session of the 
Commission, 

(6)  That ass i s tance  from WMO Secre tar ia t  spec i a l i s t s  and outside consultants 
(equivalent t o  one year  of a man's employment, including t r a v e l  expenses) w i l l  be needed, 

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

RECOMMENDS 

(1) That WMO appropriate funds t o  meet the t r ave l  and subsistence costs of t he  
chairman, s k  representat ives of the  regional associations, f ive  experts nominated by 
the  presidents of technica l  commissions and other  experts i f  required, t o  attend the two 
fu l l - sca le  meetings of  the working group and up t o  s i x  meetings of sub-groups (three 
persons each) ; 

(2) That WMO provide two experts, one on data needs and system planning and the  
o ther  on codes, t o  work f u l l  time on the Working Group on Data Needs and Codes from the  
four th  session u n t i l  t h e  f i f t h  session of t he  Conunissiorq 

(3) That WMO provide other  expert assis tance by WMO full-time s t a f f  and outside 
consultants t o  a s s i s t  t h e  working group for  the  equivalent of one year of a man's em- 
ployment, from the f o u r t h  session u n t i l  the f i f t h  session of the Commission. 



Rec. 4 (CSM-IV) - AMENDMENTS TO THE TECHNICAL REGULATIONS FESULTING FROM CODE CHANGES 
THE COMMISSION FOR SYNOPTIC I"lETEOROLOGY, 

NOTING 

(13 Recommendation 20 (cSM-111) 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 By 

(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 SPEC1 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 Recommendations 4, 8, 9,10, 11, 12,13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 
23, 24, 25 (csM-IV), and Re_solution '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 Recomuendatfon 6 and Recommendation 47 (cSM-IV) ) . 

Rec . 6 (cSM-IV) - INTRODUCTION OF THE NEW ISOBARIC SURFACES IN UPPER-AIR ,REPORTS 

THE COMMISSION FOR SYNOPTIC METEOROLOGY, 

NOTING 

(1) Recommendation 14 (cSM-IV) , 

(2) Recommendation 15 (cSM-IV), 
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CONSIDERING t h a t  t he  introduction of a l l  proposed isobaric surfaces In the revised 
code forms f o r  upper-air observations would r e s u l t  i n  an increase of t r a f f i c  in meteo- 
ro logica l  telecomunications, 

RECOMMENDS 

(1) m a t  the new 'code forms s e t  f o r t h  i n  Recommendation tl4 (CSM-IV) and Recommen- 
dat ion 15 (csM-IV) should be implemented on I January 1968; 

(2)  That the i sobar ic  surface i n  the code forms TEMP and PILOT as follows: 

TEMP and TEMP SHIP, Part  A : 1000, 900, 800, 700, 600, 500, 400, 300, 200, 
150 and 100 mb 

TEMP and TEMP SHIP, Part  B : 850 and 250 mb 

PILOT and 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 a s  soon as telecommunications permit i n  accordance with t h e  p r i o r i t i e s  
establ ished i n  Recommendation 47 (CSM-IV); 

(3) That the provisions mentioned in paragraph (2 )  above should be implemented 
on the  f i r s t  of January of the e a r l i e s t  possible year provided tha t  one year ' s  advance 
notice has been given t o  Members. 

Rec. 7 (CSM-IV) - uFJrrS MIR WIND SPEED I N  I'4JDEOROLOGICAL MESSAGES FOR INTJ3RNATIONAL EXCHANGES 

'I'HE COMMISSION FOR SYNOPTIC METEOROLOGY, , 

NOTING 

J (1)  Rpsolution 30 (Cg-III),,. 

.(2) Resolution 30 (Cg-IVX, ' 

>(j) Resolution 31 (~g-IV),  - 
I 

(4 )  Paragraph 2.2.10 of the general summary of the  Abridged Report of EC-XVI, 
, .  . 

CONSIDERING 

(1)  That the d i spa r i ty  i n  the two systems a t  present used for  t h e  transmission 
of wind speed seriously hinders the exchange of ,information, leads t o  mistakes'of ana- 
l y s i s  i n  the wind f i e l d  and r a i se s  d i f f i c u l t i e s  i n  the fur ther  development of meteorology, 
especial ly the  implementation of the World Weather Watch and the extension of the use of 
da ta  processing, 

(2) That the instruments a t  present used f o r  wind measurement and the  present 
methods for  making observations do not provide any genuine guarantee t h a t  wind measure- 
ment w i l l  be correct t o  within 1 knot, 



( 3 )  The requirements adopted a t  CSM-IV for  code resolution f o r  w M  speed f a r  
synoptic purposes (one metre per second), 

(4)  That the  use of metres per  second in t h e  reporting of wind speed i n  meteo- 
ro logica l  messages fo r  in terna t ional  exchanges considerably simplif ies  the processing, 
analysis  and prognosis of data, both those done by hand and those made with the  help 
of electronic computers, 

( 5 )  That i n  the past four years  s ince  the t h i r d  session of CSM no r e a l  progress 
has been made i n  the  introduction of a unif ied system for  the report ing of wind speed i n  
in terna t ional  exchanges, 

(6)  The need t o  implement t h e  decision i n  Resolution 31 of Fourth Congress, 

RECOMMENDS tha t  t h a t  the  Executive Committee take  the necessary act ion t o  speed 
up the implementation of metres per second as the s o l e  unit  of wind speed f o r  in ter -  
nat ional  exchanges, and tha t  the  r e s u l t  of t h i s  a c t i o n  be reported t o  t he  f i f t h  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-111), Annex, Par t  A,  paragraph (g), 

(2) CMM-IV Abridged Fina l  Report, Annex 111, 

CONSIDERING 

(1)  That some inconsistencies i n  Code 4677 c a l l  for  minor changes which could 
be made before the  t ab l e  i s  reviewed a s  a whole without involving d i f f i c u l t i e s  in the 
climatological use of present weather data, 

(2) That CMM-IV needs provision for  report ing the cause of t he  reduction of v i s i -  
b i l i t y  when t h i s  is by blowing spray, 

RECOMMENDS tha t  t he  amendments be made to WMO Publication No. g.TP.4, Volume B, 
as  contained i n  the  annex t o  t h i s  recommendation.* 

* See Annex XVI. 

Rec. 9 (CSM-IV) - REPORTING OF SEASURFACE TEMPERATURE AND W I N D  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 t he  present procedure for  report ing sea-surface temperature is no longer 
acceptable due t o  t he  excessively high percentage of e r ro r s  which r e s u i t  from it, 



(2 )  That reports  
meteorology and tha t  t h e  
near future,  

in t en ths  of degrees Celsius meet the requirements of maritime 
accuracy of measurement warrants it, i n  par t icu lar  fo r  t he  

(3) That CMM a t taches  g rea t  Importance to  urgently required amendments t o  current 
codes t o  improve the report ing of  the s t a t e  of sea and t o  reduce e r ro r s  ar+ing from 
a r t i f i c i a l  coding procedures, 

RECOMMENDS that  t h e  amendments be made t o  Publication No. 9.TP.4, Volume B, a s  
contained i n  the annex t o  this  recommendation. * 

* See Annex XVII. 

10 (cSM-IV) - REPORTING OF PRECIPITATION 

THE COMMISSION FOR SYNOPTIC METEOROLOGY, 

NOTING tha t  i n  WMO Publication No. 9.TP.4, Volume B, provision is made f o r  report- 
ng t h a t  the  measurement of prec ip i ta t ion  is inaccurate, 

CONSIDERING that it i s  necessary tha t  a l l  measurements be made careful ly and a t  
l e a s t  t o  t he  accuracy needed f o r  reporting purposes, 

RECOMMEND3 tha t  WMO Publication No. g.TP.4, Volume B, be amended a s  follows : 

Page I-A-4-50, Code 3577 ----------------------- 

Delete from the  specif icat ion of the code f igure  99 the words "or inaccurate". 

Rec. 11 (cSM-IV) - CODING OF THE DURATION OF PRECIPITATION 

THE COMMISSION FOR SYNOPTIC METEOROLOGY, 

NOTING Recommendat ion 2 (cMM-IV) , 

CONSIDERING t h a t  the present code for  the duration of prec ip i ta t ion  does not  allow 
completely independent report ing of t h e  duration of prec ip i ta t ion  nor t he  period t o  which 
the reported prec ip i ta t ion  r e fe r s ,  

RECOMMENDS that t h e  WMO Publication No. 9. TP. 4, Volume B, be amended a s  given 
i n  the  annex t o  th i s  recommendation.* 

* See Annex XVIII. 

Rec. 12 (cSM-IV) - TIME INTERVAL FOR COMPUTING MEAN SURFACE W I N D  FOR AERONAUTICAL PURPOSES 

THE COMMISSION FOR SYNOFTIC METEOROLOGY, 

NOTING 

(1) Recommendation 2/1 (cA~M-111), 
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(2) Resolution 16 (EC-XVI) , 

CONSIDERING t h a t  the aeronauticaloperational requirements for  mean wind data c a l l  
f o r  wlnd t o  be measured over the t h e  in terva l  most l i k e l y  to provide da t a  which w i l l  
co r r e l a t e  well with those values which w i l l  be encountered in the  operation, 

RECOMMENDS t h a t  the following amendments be made t o  WMO Publication No. 9.TP.4, 
Volume B: 

Page I-A-3-9 ------------ 
(i) Inse r t  a f t e r  Note (2) t h e  following: 

"(3) For aeronautical 'purposes a s a t i s f ac to ry  time in t e rva l  fo r  obtaining 
mean wind is 10 minutes. However, when the 10-minute in t e rva l  includes 
a discontinuity I n  the wlnd data, only data occurring a f t e r  t h e  dis-  
continuity should be used f o r  obtaining mean values and hence the time 
in terva l  i n  these circumstances w i l l  be correspondingly reduced." 

( i i )  Renumber Notes ( 3 )  t o  (8) t o  read (4 )  t o  (9). 

Rec. 13 (CSM-IV) - REPORTING OF SHIP'S AVERAGE SPEED 

W COMMISSION FOR SYNOFTIC ME!lXOROLOGY, 

NOTING CMM-IV Abridged Fina l  Report, Annex 111, 

CONSIDERING 

(1) That the  number of ships moving a t  higher speeds is s t ead i ly  increasing, 
some already obtaining speeds of over 30 knots, 

(2) That there  is an urgent requirement for  extending the  range of speeds t o  be 
reported t o  a t  l e a s t  34 knots, 

RECOMMENDS t h a t  the amendments be made t o  WMO Publication No. g.TP.4, Volume B, 
a s  contained i n  the  annex t o  this recommendation.* 

* See Annex XM. 

Rec . 14 (CSM-IV) - TEMP AND TENP SHIP REPORTS 

THE COMMISSION FOR SYNOPTIC METEOROLOGY, 

NOTING 

(1)  Resolution 3 (cSM-III), part A of the  amex,paragraph (c) ,  

(2 )  The various comments and suggestions submitted by regional associat ions,  
technica l  r.ommissions and Members, 
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CONSIDERING 

(1) That t h e r e  i s  a s trong requirement fo r  a grea ter  uniformity i n  upper-air 
, reporting-procedures both f o r  manual operation of reports  and automatic data-processing, 

(2) That t h e  adoption of t he  new TEMP code form is a posi t ive s t ep  towards stan- 
d'ardizing present report ing procedures; 

(1) That t h e  code forms FM 35 .D TEMP and FM 36 .D TEMP SHIP and relating instruc- 
t i ons  and specif icat ions,  as given i n  pa r t  A of the annex t o  t h i s  recommendation,+ should 
replace the present code forms FM 35 .C 'and FM 36 .C f o r  the  in terna t ional  exchange of 
upper-level pressure,' temperature, humidity and wind data; 

(2) That t h e  president of CSM be authorized t o  approve the notes f o r  inclusion 
. i n  Volume B as prepared by the  Secretary-General using the  d r a f t  notes given i n  part  B 

of t h e  annex to t h i s  recommendatlon* a s  guidance. 

* See Annex XX. 

Rec. 15 (CSM-N) - PILOT AND PILOT SHIP CODE FORMS 

THE COMMISSION FOR SYNOPTIC ME33OROLOCiY, 

NOTING Recommendation 22 (CSM-111) approved by Resolution 34 (EC-XN) , 

CONSIDERING t h a t  for  automatic d a t a  processing a number of adjustments t o  current 
upper-air code. f orms a re  required, 

RECOMMENDS 

(1) That t h e  current code forms FM 32.C PILOT and FM 33.C PILOT SHIP be replaced 
by t h e  code forms FM 32.D PIL(YT and FM 3 3 . D  P I m  SHIP respectively a s  given i n  part  A 
of t h e  annex to t h i s  recommendation;* 

(2) That t h e  president of CSM be authorized t o  approve the  notes f o r  inclusion 
i n  Volume B as prepared by the  Secretary-General using the d r a f t  notes given i n  part  B 
of t h e  annex t o  t h i s  recommendation* a s  guidance. - 

* See Annex XXI. 

Rec. 16 (CSM-N) - AMENDMEWS TO THE CODES 1051 AND $44 (ROCOB code form) 

THE CMSSION FOR SYNOFTIC METEOROLOGY, 

NOTING a reques t  for  t he  extension fo r  code tab les  e and rm i n  ROCm code form, 
s 

RECOMMENDS that the code tables 1051-es and 3644-rm be amended a s  follows: 



Code 1051 --------- 
e Type of data-sensing equipment 

S 

Code f igure  

0 Fa l l i ng  sphere 

1 Chaff 

2 Immersion thermometry with hypsometer 

3 Immersion thermometry without hypsometer 

4 Pressure o r  densi ty gauge 

5 Temperature sensing element 

9 Other type 

Code 3644 --------- 
r Type of rocket motor 

m 

Code f igure 

0 114 mm (4.5 inch) ,  end burning 

1 76 mm (3.0 inch),  in te rna l  burning 

2 Boosted, 114 nun (4.5 inch), end burning 

3 ,Boosted, 76 nun (3.0 inch), i n t e r n a l  burning 

4 140 rnrn (5.5 inch),  in te rna l  burning. 

Rec. 17 (cSM-IV) - UPPER-AIR REPORT FROM AIRCRAFT 

THE COMMISSION FOR SYNOPTIC METEOROLOGY, 

NOTING Resolution 13 (EC-XVI) , 

CONSIDERING the  requirements f o r  t h i s  t ype  of r epor t  as discussed and approved 
a t  the  session, 

RECOMMENDS 

(1) The adoption of the f igure code form given i n  the annex t o  t h i s  recommenda- 
tion* f o r  t he  hemispheric exchange of ,meteorological d a t a  from a i r c r a f t  ; 

( 2 )  That the  president of CSM be authorized t o  approve the notes as prepared 
by the  Secretary-General f o r  inclusion i n  Volume B. 

* See Annex XXII. 
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Rec . 18 (csM-IV) - AMENDMENTS TO ANALYSIS CODES F'M 45 .C AND FM 46 .C 

THE COMMISSION FOR SYNOFTIC METEOROLOGY, 

NOTING 

(1)  Recommendations 13/5 and 13/6 (cA~M-III), 

(2)  Paragraph 9.6.2 o f  the general summary of the  Abridged F ina l  Report of 
CMM-m, 

CONSIDERING 

(1)  That t h e  specif icat ions f o r  f ron t s  in  code t ab l e  1152 should follow more 
c lose ly  the l is t  of f ron t s  and a l l i ed  phenomena contained i n  the WMO Technical Regula- 
t i o n s ,  Volumes1 and 11, 

(2) That provisions f o r  indicating pas t  and fu ture  positions and charac ter i s t ics  
of pressure systems, f ronts  and wave systems should be incorporated i n  code forms FM 45.C 
and FM 46 .c, 

RECOMMENDS 
t h e  annex t o  th i s  

t h a t  WMO Publication NO. 9.TP.4, Volume B, be amended a s  indicated i n  
recommendation.* 

* See Annex XXIII. 

Rec . 19 (CSM-IV) - AVIATION WEATHER REPORTS 

THE COMMISSION FOR SYNOPTIC METEOROLOGY, 

NOTING 

(1) Recommendatiofu 13/10 and 13/11 (cA~M-111), 

(2) The statement of operat ional  requirements f o r  aerodrome meteorological repor ts  
t o  be exchanged ground-to-ground developed by ICAO i n  accordance with t h e  above-mentioned 
recommendations, 

CONSIDERING 

(1) .That t h e  code form for  av ia t ion  routine weather reports should, a s  f a r  a s  
possible, meet a l l  t h e  recognized operational requirements and ca t e r  f o r  these r e q u i r e  
ments only, 

(2)  That it is advisable t ha t  i n  t h i s  code form the  order of elements be the  
same as i n  the corresponding plain languase form, 

(3) That t h e  reported values should be given i n  such a form t h a t  they allow easy 
understanding by non-meteorological personnel, 

RECOMMENDS 

(1) That t h e  code forms and specif icat ions given i n  the annex t o  t h i s  recommenda- 
t ion* should replace t h e  present code forms FM l 5 . C  AERO (Aviation rout ine  weather repor t )  



RECOMMENDATION 20 

and FM 1 6 . A  ~ B B B B B  (Selected spec ia l  weather r epor t  (sudden changes) from land 
s t a t  ion) ; 

(2)  That t he  new code forms FM 15 .D and FM 16 .D be introduced on 1st January 1968; 

(3)  That t h e  present code forms FM 1 5 . C  AERO (Aviation routine weather repor t )  and 
FM 16.A W B B E E B  (selected spec ia l  weather report  (sudden changes) from land s t a t i o n )  
be retained i n  Volume B under t he  new FM numbers FM 12.A and FM l 3 . A  respectively, with 
an introductory note t ha t  these code forms may be used for  national non-aeronautical 
purposes only; 

RFQUESTS that ICAO be invi ted  t o  submit its comments on t h i s  recommendation a s  
soon a s  possible and tha t  the approval of the recommendation be arranged i n  accordance 
with WMO procedures l a id  

* See Annex XXIV. 

Rec. 20 (cSM-IV) - AERODROME 

down f o r  questions of urgency. 

FORECASTS 

THE COMMISSION FOR SYNOPTIC METEOROLOGY, 

NOTING 

(1)  Recommendation 13/11 (cA~M-111) , 

(2 )  The statement of operational requirements f o r  aerodrome forecas ts  t o  be 
exchanged ground-to-ground, developed by ICAO i n  accordance with the above-mentioned 
recommendation, 

(3 )  Recommendation 19 (cSM-IT), 

CONSIDERING 

(1)  That t he  code form f o r  aerodrome forecas ts  should a s  f a r  as  possible meet 
a l l  the  recognized operational requirements, 

(2) That where pract icable the reported values should be given i n  such a form 
that they allow easy understanding by non-meteorological personnel, 

(3)  That the need for  d i s t i nc t ion  between aerodrome forecas ts  i n  f u l l  form and 
aerodrome forecasts  i n  abbreviated form no longer e x i s t s ,  

RECOWNDS t h a t  the  'code form given i n  the annex to  t h i s  recommendation* should 
replace the  present code forms FM 51 .~ -  ~erodrome ( terminal  or a l te rna te)  forecas t  i n  
f u l l  f orm and FM 52 .C - Aerodrome (terminal or  a l t e r n a t e )  forecast i n  abbreviated form; 

REQUESTS that ICAO be invi ted  t o  submit its comments on th i s  recommendation a s  
soon a s  possible and tha t  the approval of the recommendation be arranged i n  accordance 
with WMO procedures l a i d  down f o r  questions of urgency. 

* See Annex XXV. 



74 RECOMMENDATIONS 21, 22 

Rec. 21 (csM-IV) - AREA, ROUTE AND FUGHT FORECAST FOR AVIATION 

THE COMMISSION FOR SYNOPTIC METEOROLOGY, 

NOTING 

(1 )  Recommendation 13/11 (cA~M-111) , 

. (2) The statement of operational requirements f o r  area, route and f l i g h t  forecast  
f o r  aviat ion developed by ICAO i n  accordance with the above-mentioned recommendation, 

(3) Recommendations 19 and 20 (CSM-TV.); 

CONSIDERING 

(1)  That the code forms fo r  area, route, and f l i g h t  forecast  f o r  aviat ion needed 
t o  be adapted t o  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 forecas t  for  aviat ion 
FM 54.D - Route forecas t  f o r  aviat ion 
FM 55.D - Fl ight  forecas t  f o r  aviat ion 

given i n  the annex t o  t h i s  recommendation* should replace the present code forms FM 53.B, 
FM 54.B, FM 55.B; 

(2) That the code forms FM 5 6 . ~ ~  FM 57.C, and FM 5 8 . ~  be amended accordingly; 

REQUESTS that  I C A O  be invited t o  submit i ts  comments on' t h i s  recommendation as 
soon a s  possible and t h a t  the approval of t h e  recommendation be arranged in accordance 
with WMO procedures l a i d  down for  questions of urgency. 

* See Annex XXVI. 

Rec. 22 (cSM-IV) - REPORT OF MOMCHLY MEANS 
. < 

THE COMMISSION FOR SYNOPTIC f @ ! I ? E O R O ~ ,  

NOTING seragraphs 23.1 t o  23.11 of t h e  general summary of t he  Abridged Final  
Report of. CC1-IV, 

CONSIDERING t h a t  the inclusion of some notes i n  WMO Publication No. 9.TP.4, 
Volume B, which r e l a t e  t o  ru l e s  and procedures f o r  computing the  monthly means, has led 
t o  discrepancies and inconsistencies between Volume B, Technical Regulations and t h e  
Guide t o  Cllmatologlcal Practices, 

RECOMMENIXS 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 i n  t h e  annex t o  t h i s  .recommendation* 
be adopted f o r  the in t e rna t iona l  exchange of monthly niean surface and serological d a t a  
from land and ocean weather s ta t ions .  

* See Annex XXVII. 



RECOMMENDATIONS 23, 24 

Rec. 23 (cSM-IV) - AMENDMEWS TO FM 61,C MAFOR CODE FORM 

THE COMMISSION FOR SYNOPTIC METEOROLOGY, 

NOTING paragraph 9.4.3 of t he  general summary of the Abridged F ina l  Report of 
CMM-Iv, 

CONSIDERING 

(1)  That the i.n~trUctionS regarding the u s e  of the group lGDF W t o  describe 
m 1 

phenomena forecast  t o  occur occasionally need to be  c la r i f ied ,  

( 2 )  That the beginning of t h e  forecas t  period needs t o  be indicated i n  the  
message, 

RECOMMENDS that the amendment t o  the MAFOR code form given i n  t h e  annex t o  tNs 
recommendation* be approved fo r  inclusion i n  WMO Publication No. g.TP.4, Volume B. 

* See Annex XXVIII. 

Rec. 24 (cSWIV) - REPORTING OF SHIP'S POSITION 

THE COMMISSION FOR SYNOETIC METEOROLOGY, 

NOTING the favourable react ion of CMM t o  t h e  procedure f o r  report ing of sh ip ' s  
posi t ion In meteorological messages indicated below, 

CONSIDERING that the use of Code 3300 Q for  indicating t h e  octant  of t h e  globe 
has undesirable features,  I 

RECOMMENDS 

(1)  That i n  t h e  code forms l i s t e d  i n  paragraph (2)  below the present groups f o r  
report ing sh ip ' s  pos i t ion  &LaLaLa LOLOLO be replaced by the groups 

%LaLaLa QcLoLoLoLo 
t h e  meaning of which is given hereaf te r  : 

: Ind ica to r  for  recognition of SHIP 
message 

LaLaLa 
: Lat i tude  in ten ths  of a degree 

LOLOLOLO 
: Longitude in ten ths  of a degree 

( f i g u r e  for hundreds -------- included) 

Qc 
: Quadrant of t h e  globe (code 3333) 



RECOMMENDATION 25 

Code f igure  Latitude Longitude - ------- --- -------- --------- 
1 North Eas t  
3 South East  
5 South West 
7 North West 

~ h e '  choice is l e f t  t o  t h e  observer i n  the following cases: 

- When the s h i p  i s  on t h e  Greenwich meridian (L L L L = 0000) 
0 0 0 0  

or  on the meridian 180° ( L  L L L = 1800) 
0 0 0 0  

Q = 1 or 7 (northern hemisphere) or  
C 

Q = 3 or 5 (southern hemisphere) 
C 

- When the s h i p  i s  on t h e  Equator (LaLaLa = 000) 

Q = 1 or 3 (eastern longitude)  or  
C 

Q = 5 or 7 (western longitude) 
C 

(2) That the change recommended i n  paragraph (1)  above be made i n  a l l  code forms 
f o r  ships and implemented in  a l l  code forms on the same date. 

Rec. 25 (cSM-IV) - IDEWI'IFICATION OF SHIP REPORT AND POSITION 

THE COMMISSION FOR SYNOETIC METEOROLOGY, 

NOTING 

(1) Recommendation 14 (cSM-IV) , 

(2)  Recommendation 24 (CSM-IV) , 

CONSIDERING 

(1) That a s imple uniform method of identifying ship repor ts  would be advantageous, 

(2)  That a s imple reporting of sh ip ' s  posi t ion would bring a decrease i n  the 
number of errors ,  

(3) That it would be an  advantage t o  have an indicat ion whether reported winds 
are  measured or  estimated, 



RECOMMENDATIONS 26, 27 77 

RECOMMENDS tha t  WMO Publication No. 9. TP.4, Volume B, be amended a s  given In the 
annex t o  t h i s  recommendation.+ 

* See Annex X X I X .  

Rec. 26 (cSM-IV) - RESEARCH PROJECTS ON NETWORKS DENSITY 

THE COMMISSION FOR SYNOPTIC METEOROLOGY, 

NOTING the present lack of theore t ica l  quant i ta t ive  c r i t e r i a  f o r  the density of 
network of observations, and the need f o r  further  s t u d i e s  in t h i s  respect ,  

CONSIDERING the importance of research work on  t h i s  subject i n  t h e  context of the  
World Weather Watch, 

RECOMMENDS tha t  Members be encouraged t o  undertake research pro jec ts  f o r  determin- 
ing the optirmun network densi ty of observing s t a t ions  required t o  ensure a high l e v e l  
of accuracy of analysis and forecasting. 

Rec 

THE COMMISSION FOR SYNOPTIC METEOROLOGY, 

NOTING 

(1 )  Resolution 13 (EC-XVI), 

(2)  The favourable experience gained by countr ies  in t h e  exchange and use of 
a i r c r a f t  reports  during the  t e s t  programme of 1965, 

CONSIDERING 

(1)  The usefulness of a i r c r a f t  reports  i n  synoptic  meteorology, 

(2)  The necessity f o r  select ing and edit ing a i r c r a f t  reports  before they a re  
included i n  hemispheric exchanges of basic meteorological data, 

RECOMMENDS 

(1) That Members concerned be invited t o  s e l e c t  a i r c ra f t  reports  f o r  the  purpose 
of including them a s  basic meteorological data in 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 GMT; t h a t  i s  2200 t o  0200, and 1000 t o  
1400 GMT. Reporting leve ls  should be  limited t o  500 mb and above; 

(b)  Reports within 500 km of a f ixed rawinsonde s t a t i o n  should not i n  
general be included; 

( c )  Minimum spacing of selected reports should be 500 km except in s i tua t ions  
when it is considered that addi t ional  data would be he lpfu l  i n  del ineat-  
ing important weather s i tuat ions;  



(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 i n  accordance with approved WMO codes; 

( f )  Reports should be ?ompiled i n  bullet ins and inserted on the international 
exchange networks a s  soon as  possible a f t e r  0200 and 1400 GMT as the 
transmission schedules permit. 

Rec. 28 (cSMIV) - AMENDMENTS TO TECHNICAL REGULATIONS - DEFINITIONS -- TERRITORIAL 
BROADCAST 

THE COMMISSION FOR SYNOFTIC METEORQLOGY, 

NOTING 

(1) Technical Regulations - Definitions a s  adopted by Cg-IV, 

(2) Paragraph 5.4.2 of the general surmnary of the work of Fourth Congress, 

CONSIDERING that i n  some cases Members need more information or e a r l i e r  reception 
of information from adjacent countries than i s  available i n  subregional, regional or 
hemisphere broadcasts, and t h a t  in  some cases t h i s  may only be achieved by intercepting 
the respective t e r r i t o r i a l  broadcasts, 

RECOMMENDS t h a t  the  def in i t ion " ~ e r r i t o r i a l  broadcast" appearing In the Technical 
Regulations be amended t o  read as follows: 

"A broadcast containing the meteorological information from the t e r r i to ry  or 
ter r i tor ies  of one o r  more Members and appropriate sea areas, and intended fo r  
reception: 

( a )  Within the area of origin of the information; 

(b) I n  adJacent countries, a s  regionally or  inter-regionally agreed; 

(c) A t  one o r  more designated centres responsible for subregional broadcasts; and 

(d) I f  posslble, at the  designated centre responsible f o r  the  regional broadcast." 

Rec. 29 (csM-IVl - AMENDMENT TO TECHNICAL REGULATION 6d3.1.2 

THE COMMISSION FOR SYNOPTIC METEOROILX3Y9 

NOTING 

(1) Technical Regulation 6.3.1.2, 

(2) Paragraph 5.4.8 of the general summary of the  work of Fourth Congress, 

CONSIDERING that the Technical Regulations contain directives t o  Members and tha t  
t h i s  principle should also apply t o  paragraph 6.3.1.2 of the Technical Regulations , 

RECOMMENDS that paragraph 6.3.1.2 of the Technical Regulations be amended t o  read 
as follows: 



'6.3.1.2 
Appropriate arrangements should be made by Members concerned so t h a t ,  i n  conformity 
with the  general plan: 

( a )  Five hemisphere exchange centres a r e  establ ished i n  the northern hemisphere; 

(b) Three hemisphere exchange centres a re  establ ished i n  the  southern hemisphere." 

Rec. 30 (CSM-IV) - TECHNICAL FEGULATIONS - DEFINITION OF "METEOROLOGICAL MESSAGE" 

THE COMMISSION FOR SYNOETIC METEOROIX)GY, 

CONSIDERING tha t  a re-def i n i t i on  of the term "meteorological message" is needed, 

RECOMMENDS tha t  the  de f in i t i on  found i n  Chapter I of the Technical Regulations 
of a meteorological message should be amended t o  read as follows: 

"Meteorological message : --------------------- 
A meteorological message is a s ingle  meteorological report, analysis ,  o r  forecas t .  " 

Rec. 31 (CSMIV) - COUCTION A N D  DISTRlBUTION OF OBSERVATIONAL DATA 

THE COMMISSION FOR SYNOPTIC METEOROLOGY, 

NOTING 

(1) WMO Publication No. 9 . ~ P . 4 ,  Volume C, Chapter I, Part  111, paragraph 1, 
concerning maximum acceptable time delay i n  t h e  reception of observational reports a t  
nat ional  meteorological telecommunication centres, 

(2) The regional  telecommunication plans developed by Regional Associations, 

CONSIDERING 

(1)  That progress i n  implementing appropriate national co l lec t ion  systems has 
not kept pace with the development i n  the in terna t ional  meteorological exchange system, 

(2)  That the  establishment and operation of a national co l lec t ion  system, adequate 
t o  ensure the timely transmission of observational d a t a  t o  the appropriate exchange 
centres, cons t i tu te  one of the most important respons ib i l i t ies  of Members, 

RECOMMENDS tha t  Members be urged 

(1) To spare no e f fo r t  i n  t h e i r  endeavour t o  implement nat ional  co l lec t ion  
systems which meet the requirements s e t  out i n  WMO Publication No. 9.TP.4, Volume C, 
Chapter I, Part 111, paragraph 1; 

(2)  To aim a t  t h e  f u l l  implementation of the regional telecommunication plan 
developed by t h e i r  respective Regional Associations as soon as possible; 

REQUESTS the  Secretary General 

(1) TO col lec t  information on the s t a t e  of implementation of t h i s  recomrnenda$ion; 



(2) To a s s i s t ,  as f a r  a s  possible, Members in t h e i r  e f f o r t s ,  t o  improve meteo- 
ro logica l  telecommunications i n  t he i r  .countries. 

Rec. 32 (CSM-Iv) - IMPROVEMEW OF THE COLLECT~ON AND EPlCHANGE OF GLOBAL DATA 

THE COMMISSION FOR SYNOPTIC METEOROLOGY, 

NOTING Recommendation 51 (cSM-111) adopted by Resolution 3 (EC-xIV), 

CONSIDERING t h a t  there is an urgent need f o r  be t te r  reception of global data 
with a minimum time de lay  a t  hemisphere exchange centres, i n  par t icu lar  from Regions I, 
11, I11 and 'V, 

RECOMMENDS t h a t  Regional Associations I, 11, I11 and V do t h e i r  utmost t o  ensure 
t h e  speedy and regular  reception a t  designated exchange centres of a l l  observational da ta  
needed f o r  hemisphere exchange programmes, 

REQUESTS the  Secretary-General t o  give urgent consideration t o  a s s i s t i ng  Regional 
Associatfons in implementing t h i s  recommendation. 

Rec. 33 (csM-IV) - TECHNICAL AND FINANCIAL ASSISTANCE FOR IMPLEMENTATION OF TELECOMMUNICATION 
FACILITIES 

NOTING 

(1)  Resolution 22 (~g-IV) ,  

(2) Recommendation 31 (CSM-IV) - Collection and d i s t r ibu t ion  of observational 
data,  

(3) That some telecommunication projects were selected t o  be financed from the  
WMO New Development Fund, 

CONSIDERING t h a t  there is an urgent,need f o r  fur ther  improvements i n  meteorologi- 
c a l  telecommunications, 

REQUESTS t h e  Executive Committee t o  study ways and means of providing Increased 
f inanc i a l  and t echn ica l  assis tance t o  developing countries f o r  implementing adequate 
meteorological telecommunication f a c i l i t i e s .  

Rec . 34 (cSM-IV) - CON'I'mS OF NORTHERN HEMISPHERE EXCHANGE3 

THE COMMISSION FOR SYNOPTIC METEOROLOGY, 

NOTING 

(1) WMO Publication No. 9 TP.4, Volume C, Chapter I, Part 11, paragraph 1.1.5, 

(2)  That s i n c e  the adoption of Recommendation 5 1  (CSM-III), t o  which a l is t  of 
individual s ta t ions  from which reports  should be included i n  the Northern ~ e m i s ~ h e $ e  
Exchange is attached, changes have occurred i n  the  observing network, 



RECOMMENDATION 34 81 

(3) That t he  requirements of Members have changed t o  some extent  in recent 
years, 

CONSIDERING tha t  the exchange programme needs t o  be brought up t o  date, 

RECOMMENDS 

(1) *That the following types of meteorological information be included i n  the 

TEMP Parts A and C 

PIU)T Parts A and C 

TEMP SHIP Parts A and C 

PILOT SHIP par t s  A and C 

CLIMAT 

CLIMAT TEMP 

SYNOP 

SHIP 

coded AIREPS 

selected s a t e l l i t e  da ta  

frequency of exchanges for  t h e  types of repor ts  l i s t e d  above should be: 

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 se lec ted  reports  made a t  specif ied periods,:; 
(2200-0200 and 1000-1400 GMT) should be exchanged; 

(3)  Guidelines f o r  the establishment of the  l is t  of individual s t a t i ons  from 
which reforts  should be included i n  NH bul le t ins :  

( a )  TEMP and TEMP SHIP: a l l  s t a t i ons  reporting TEMP/TEMP SHIP 

(b) PILOT AND PILMT SHIP: a l l  s t a t i ons  reporting PILoT/PILOT SHIP, excluding 
s t a t ions  : 

(1)  From which wind data a r e  included i n  TEMP/TEMP SHIP reports of t he  
same s ta t ion;  

(11) Situated i n  areas with a dense upper-air network; 

( c )  SYNOP: se lec t ion  of s t a t ions  

Select ion c r i t e r i a :  

( i )  Suff ic ien t ly  dense network of s ta t ions  forbroad-scale analysis; 

( i i )  From a l l  TEMP/PILOT observing s ta t ions  o r  a nearby stat ion;  

(U) The SYNOP s t a t i o n  chosen f o r  exchange should be, i n  general, l i s t e d  
in WMO Publication No. 9 TP.4, Volume A and included i n  the re- 
commended basic regional  network; 



RECOMMENDATION 35 

( i v )  On the bas is  of the requests of Members; 

SHIP reports  ensuring adequate da ta  coverage 

For example: 

SHIP reports  from locations within 50-100 km of coast l ine could be 
excluded i f  land,  surface network is adequate; 

CLIMAT~CLIMAT TEMP reports  from the  networks of s ta t ions  recommended 
by Regional Associations; 

Coded AIREP over ocean areas and over land areas where data a re  sparse; 

URaS Members t o  provide information t o  WMO promptly, i n  order t ha t  the l i s t s  of 
s t a t i ons  published i n  WMO Publication No. 9 TP 4, Volume A can be kept up to  date; 

REQUESTS the  Secretary-General 

(1)  To ascer ta in  from Members whether the s t a t ions  fo r  which they are  responsible 
a r e  the best  possible choice a s  regards qual i ty  and representativeness of observation, 
r egu la r i t y  and promptness of transmission of t h e i r  reports; and i f  not, t o  request t h a t  
Members recommend a l te rna t ive  s t a t ions  fo r  inclusion i n  t h e  annex to  t h i s  recommendation;** 

(2)  To include the substance of t h i s  recommendation i n  WMO Publication No. 9 TP.4, 
Volume C, Chapter I, Part 11. 

* N 0 T E : Let ters  ( a )  t o  ( j  ) do not indicate prior+ties .  

** See Annex XXX. 

Rec . 35 (CSM-IV) - INTERIM ARRANGEMENTS FOR THE EXCHANGE OF SOUTHERN HEMISPHERE DATA 

THE COMMISSION FOR SYNOPTIC METEOROLOGI, 

NOTING 

(1)  WMO Publication No. g.TP.4, Volume C, Chapter I, Part  11, 

( 2 )  Resolution 1 (IV-RA V), 

CONSIDERING 

(1) That there i s  a requirement f o r  the reception of a su f f i c i en t  number of obser- 
va t ional  reports  from the southern hemisphere a t  the World Meteorological Centres -- 
Melbourne, Moscow and Washington -- and a t  other centres, 

(2) That Region V da ta  a re  urgently needed by the  World Meteorological Centres 
a t  Moscow and Washington, and by other Centres, 

(1)  That Members concerned be invited to  implement the recommended New Delhi - 
Singapore - Melbourne RTT c i r c u i t  a s  soon a s  possible; 



(2)  That Members concerned be urged t o  make adequate arrangements i n  order t h a t  
southern hemisphere data from Region 111 are  avai lab le  a t  Moscow f o r  transmission t o  
Melbourne (via New  elh hi) and t o  o the r  Centres; 

(3)  That Australia be invited t o  transmit southern hemisphere data from Region V 
v i a  New Delhi t o  the World Meteorological Centres a t  Moscow and Washington and t o  other  
Centres-as required. 

Rec. 36 (CSM-JX) - IMPROVEMEW OF THE TOKYO-HONOLULU SEGMENT OF THE NORTHERN HEMISPHEFB 
EXCHANGE SYSTEM 

THE COMMISSION FOR SYNOPTIC METEOROLOGY, 

NOTING Recommendation 37 (cSM-IV), 

CONSIDERING the need f o r  improving t h e  Tokyo-Honolulu port ion of the l i n k  between . 
NHECfs Tokyo and New York, 

RECOMMENDS tha t  Members concerned be invi ted  

(1)  To convert the  ex is t ing  radio t e l e p r i n t e r  c i r cu i t  Honolulu-Tokyo t o  a cable 
c i rcu i t ;  

(2)  To increase the modulation r a t e  of t he  Honolulu-Tokyo l i n k  from 50 bauds t o  
75 bauds. 

Rec . 37 (CSM-IV) - AMENDMEWTS TO CHAPTER I, VOLUME C, WMO PUBLICATION No. 9.TP. 4 

THE COMMISSION FOR SYNOPTIC METEOROLOGY, 

NOTING 

(1 )  Resolution 35 (EGXTV), 

(2)  That cer ta in  d i f f i c u l t i e s  have occurred i n  the applicat ion of meteorological 
pract ices prescribed In t h a t  resolut ion,  

(3)  That cer ta in  ed i to r i a l  changes a re  necessary t o  bring Chapter I - o f  Volume C 
of WMO Publication No. 9.TP.4 up t o  date,  

RECOMMENDS tha t  t he  changes l i s t e d  i n  t he  annex t o  t h i s  recommendation* should be 
made t o  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 t h a t  some Members have not s t r i c t l y  adhered t o  the  pract ices mentioned 
below, 



RECOMMENDATIONS 39, 40 

CONSIDERING that all departures from teleconnnunication procedures and practices 
prescribed in Chapter I of Volume C, WMO Publication No. g.TP.4 create difficulties.in 
the automatic processing and switching of meteorological messMes transmitted on meteo- 
rological telecommunicatim 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 shipst reports, replacing other identifiers such as ships1 
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 TFXEPRIEITER PROCEDURES FOR ~OROLOGICAL BULZlGTINS 

THE COMMISSION FOR SYNOPTIC METEOROLOGY, 

NOTING 

(1) WMO Publication No. 9, Volume C, Chapter I, Part 111, paragraph 7, 

(2) ICAO Regional Supplementary Procedures - MOTNE procedures, 
CONSIDERING that some Members experience difficulties in the preparation of 

meteorological bulletins for transmissions on both WMO and ICAO telecommunication net 
works due to differences between the procedures prescribed by these organizations, 

RECOMMEND3 that ICAO be invited to co-operate with WMO in a study to develop, 
as far as possible, telecommunications procedures for meteorological bulletins which 
are equally applicable to the telecommunication networks of both organizations. 

Rec. 40 (CSM-IV) - USE OF AFTN CIRCUrrS FOR TRANSMISSION (IiF BASIC METEOROLOGICAL INPORMATION 

THE COMMISSION FOR SYNOPTIC METEOROLOGY, 

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 is made in order to satisfy data requirements of Members, 

(2) The efforts made to improve telecommunication systems promulgated by WMO, 

(3) That in some cases the basic meteorological information is exchanged on the 
AFTN, although exclusive meteorological circuits exist for the exchange of this infor- 
mation, 

(1) That as soon as adequate meteorological channels are established the exchange 
of basic meteorological information on the AFTN should be discontinued; 



(2) That each Regional Association be requested: 

(a)  To keep under constant review the  telecommunication arrangements for  
regional d is t r ibut ion of basic meteorological data; and 

(b) To recommend t o  its Members t o  discontinue exchanges of basic meteorolo- 
g ica l  data on the  AFTN when t h e  data requirements of Members can be 
met through exclusive meteorological telecommunication channels; 

(3)  That i n  cases of outages of meteorological channels normally used f o r  the 
exchange of basic data, other sui table  c i rcui ts ,  including AFTN ci rcui ts ,  should be 
used t o  the  maximum possible extent; 

(4) That ICAO be informed of t h i s  recommendation. 

Rec. 4 1  (cSM-IV) - PROPQSED PLAN FOR THE M A I N  TRUNK CIRCUIT OF THE WWW GLOBAL TELECOMMUNICA- 
TION SYSTEM INTERCONNECTING WORLD METEOROLOGICAL CEWKES AND REGIONAL 
TELECOIWKINICATION HUBS 

THE COMMISSION FOR SYNOPTIC M E T E O R O m ,  

NOTING 

(1) Paragraphs 5.1.20 t o  5.1.25, of the general sumnary of the Abridged Report 
of EC-m1,  

(2) Paragraphs 5.6.1 - 5.6.9 of the Final  Report of the th i rd ,sess ion of the 
CSM Working Group on Telecommunications, Geneva, 6 - 17 September 1965, 

CONSIDERING 

(1) That f o r  further planning of WWW Global Telecommunication System it is urgent 
that  Regional T e l e c o ~ i c a t i o n  Hubs, t o  be d i rec t ly  connected t o  the main trunk c i rcu i t ,  
be designated, . 

(2) That the  views of Regional Associations should be taken into account in 
designating the RTHs, 

(3) That i n  planning the future Global Telecommunication System it is necessary 
t o  take in to  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 t h e i r  willingness t o  establish Regional Meteorological Centres, 

(4) That the system mentioned i n  (3) should be further developed t o  meet the 
requirements of a l l  Members to  the rnaxirmun possible extent, 

RECOMMENDS 

(1) That the main trunk c i rcu i t  should consist  of a duplex telephone-type channel 
interconnecting the World Meteorological Centres a t  Melbourne, Moscow and Washington; 

. . 

(2) That a certain number of Regional Telecommunication Hubs and Regional 
Meteorological Centres should be d i rec t ly  connected t o  the main trunk; 



(3) That the Regional Associations, in the  shor tes t  possible time, should 
consider the telecommunication plans i n  t h e i r  respective Region taking i n t o  account t he  
concept of WWW and work out proposals f o r  t he  establishment of RTHs which best meet the  
requirements of the Members of the Region; 

(4) That in  planning t h e  Global Telecommnnication System consideration be given 
t o  t h e  u t i l i z a t i o n  of the ex i s t i ng  systems and teleconununication centres located i n  t h e  
Regions, including exist ing and designated Enchange Centres of the Northern and Southern 
Hemispheres a t  New Delhi, Offenbach, Tokyo, Bras i l i a  and Nairobi, and a l so  regional and 
sub reg iona l  broadcast centres and others  i n  order t o  decide which of these centres can 
be designated a s  Regional Telecommunication Hubs of the  Global Telecommunications System. 

REQUESTS THE SECRETAKY-GENERAL t o  take urgent ac t ion  i n  order t o  present a co- 
ordinated global telecommunication plan t o  F i f t h  Congress. 

Rec. 42 (CSM-IV) - STLTDY OF RADIO TRANSMISSION CHARACTERISTICS OF AUTOMATIC WEATHER STATIONS 
AND THEIR CO-ORDINATION WITH THOSE REQUIReD FOR OCEAN DATA STATIONS 

THE COMMISSION FOR SYNOPTIC METEOROLOGY, 

NOTING 

(1) That a technical  conference on automatic weather s t a t ions  w i l l  be convened 
by WMO i n  September 1966, during which the  transmission charac ter i s t ics  of these s ta t ions ,  
including frequency requirements, w i l l  be studied, 

(2)  That the a l loca t ion  of rad10,frequencies for  oceanographic.purposes Is now 
under consideration by ITU, 

RECOGNIZING tha t  automatic weather s t a t ions  a re  already in operation, both on 
land and a t  sea, 

CONSIDERING the des i r ab i l i t y  of co-ordinated act ion on ocean data s ta t ions  (both 
meteorological and oceanographic) by WMO and IOC, especial ly with respect  t o  se lec t ion  
of radio frequencies and o the r  transmission charac ter i s t ics ,  

RECOMMENDS tha t  Members support the general radio frequency requirements for  
oceanographic purposes a s  put forward by IOC, 

REQUESTS the Secretary-General' 

(1)  To inform Members of the IOC1s posi t ion on radio-frequency requirements f o r  
ocean data s ta t ions  as  supplied by the  I O C  secre tar ia t ;  

(2) To prepare a resume for  study by the forthcoming technical  conference on 
automatic weather s ta t ions  on the transmission charac ter i s t ics  of automatic weather 
s t a t ions  now i n  use, and those being developed; 

(3) To inform IOC o f t h i s  recornendation and i n v i t e  it t o  present t o  the  technical 
conference (see NOTING (1)  above) fu r the r  information on oceanographic radio frequency, 
needs with a view t o  ensuring closer co-ordination between meteorological and oceanogra- 
phic requirements. 



Rec . 43 (CSM-IV) - TECHNICAL CHARACTERISTICS OF TELEGRAW TRANSMISSIONS 

THE COMMISSION FOR SYNOPTIC METEOROLOGY, 

NOTING 

(1)  Recornendation 50 (cSM-111) and Resolution 35 (Ec-XIV), 

(2)  CCITT Recommendations S-3 and S-3 bis ,  

(3)  CCIR Recommendation 246 (Geneva 1963), 

( 4 )  I C A O  Annex 10, 

CONSIDERING 

(1)  That i n  order  t o  f a c i l i t a t e  the e f f i c i e n t  and economical exchange of data 
by normal telegraph systems it is  necessary t o  standardize cer ta in  technical  charac- 
t e r i s t i c s ,  

.(2) That a t  present technical cha rac t e r i s t i c s  have been standardized on a world- 
wide basis  only f o r  radioteleprinter  operation, 

RECOMMENDS tha t  t he  specif icat ions given i n  the annex t o  t h i s  recommendation* be 
adopted f o r  landline and radio te lepr in ter  f a c i l i t i e s  used fo r  t he  in terna t ional  exchange 
of meteorological data. 

* See Annex XXXII . 

Rec . 44 (cSM-IV) - TECHNICAL CHARACTERISTICS OF RADIO-TELEPRIN'EB TRANSMISSIONS 

THE COMMISSION FOR SYNOPTIC METEOROLOGY, 

NOTING 

(1)  Recommendation 50 (cSM-111) and Resolution 35 (EC-XTV), 

(2 )  CCIR Recommendation 246 (~eneva ,  1963) , 

(3)  That considerable use i s  made of radioteleprinter  broadcasts and point-to- 
point transmissions i n  t h e  H.F. spectrum for  the transmission of meteorological data, 

CONSIDERING tha t  i n  order t o  f a c i l i t a t e  the e f f i c i en t  exchange of meteorological 
data by radio te lepr in ter  on a world-wide basis it is  necessary t o  standardize ce r t a in  
technical charac ter i s t ics ,  

(1 )  That the charac ter i s t ics  defined i n  the  annex t o  Recommendation 43 (CSM-IV)* 
be equally applicable t o  rad io te lepr in ter  transmissions i n  the H.F. spectrum; 

(2)  That frequency s h i f t  keying working on two conditions be employed, using a 
s h i f t  of t he  lowest order compatible with the serv ice  to  be provided, and taktng note 
of the C C I R  preferred values of s h i f t  of 200 c/s, 400 c/s and 500 c/s; 



3 That for  c i r c u i t s  using the  Internat ional  Telegraph Alphabet No. 2 with 
s ta r t - s top  apparatus, t h e  higher frequency should correspond t o  t h e  s t a r t  s igna l  (posi- 
t i o n  A) and the lower frequency should correspond t o  the s top  s igna l  (posi t ion 2). 

* See Annex XXXII. 

Rec . 45 (CSM-IV) - STANDARDIZATION OF INTERNATIONAL METEOROLOGICAL TRANSMISSION BY FACSIMILE - 
EQUIPMEWr CHARACTERISTICS 

THE COhMISSION FOR SYNOFTIC METEOROLOGY, 

NOTING WMO Publication No. 9.TP.4, Volume C, Chapter I, Par t  V, paragraph 3, 

CONSIDERING t h a t  there  is a need t o  define engineering and technical  standards 
f o r  facsimile equipment used fo r  meteorological purposes, 

RECOMMENDS that  t h e  standards f o r  facsimile equipment used f o r  in terna t ional  
meteorological transmissions as  s e t  f o r t h  i n  WMO Publication No. 9.TP.4, Volume C, 
Chapter I, Part V, should be amended a s  follows: 

(1 ) Paragraph 3.9.7 t o  read: 
"3.9.7 Precision of s ignals  .................... 
The tolerance of values indicated In paragraph 3.9.1 and in paragraph 

3.9.6 should be: 
+ 

for  time in t e rva l s ,  - 5% 
+ 

for  frequencies, - 1s." 
(2) the heading of paragraph 3.9.4 t o  read: 

"3.9.4 Phasing (accepted a s  an interim measure)" 

Rec. 46 (cSM-IT) - ADVANCED NOTIFICATIONS OF CHANGES I N  VOLUMES A AND C OF WMO PUBLICATION 
No. 9.TP.4 

THE COMMISSION FOR SYNOPTIC METEOROLOGY, 

NOTING paragraph 7.1.4 of t h e  general summary of the  work of the fourth session 
of RA V I ,  

CONSIDERING t h a t  there  i s  a need t o  notify centres equipped with electronic 
computers a s  early as  possible of changes in the observing networks and i n  meteorological 
transmissions, 

RECOMMENDS 

(1)  That advance notif  i ca t ion  of changes ' i n  Volumes A and C of WMO Publication 
No. 9.TP.4 should be issued a t  weekly intervals  i n  addition t o  t he  normal supplement 
service; 

(2 )  That the above advance not i f ica t ion  should be Included i n  the  hemisphere 
exchanges during low t r a f f i c  periods; 



INVITES Regional Associations t o  arrange f o r  t h e  regional d i s t r i bu t ion  of these 
advance not i f ica t ions  a s  required; 

FEQUESTS the Secretary General t o  implement paragraph (1)  of RECOMMEW as soon 
a s  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-N) , 

(2)  Recommendation 15 (cSM-N) , 

(3)  Recommendation 34 (cSM-N), 

CONSIDERING 

(1)  That the f u l l  implementation of t he  decisions of CSM-IV would r e s u l t  i n  a 
considerable increase of t r a f f i c  on hemisphere and regional exchange systems and t h a t  
some parts  of t he  present meteorological t e l e c o m i c a t i o n  system cannot contain such 
an increase, 

(2)  That the  increase of t r a f f i c ,  without an increase of the capacity of t he  
channels used, would r e su l t  i n  fur ther  delays i n  the rece ip t  of meteorological data a t  
the  centres needing them, 

(3)  That there is  an urgent need t o  implement new code forms, be t t e r  su i ted  f o r  
automatic processing, 

(4)  That there is  a meteorological requirement t o  receive, on a global  basis,  
meteorological information from an Increased number of isobaric surfaces, 

(5) That reports from a network denser than now used of surface and upper-air 
s t a t i ons  a re  required f o r  the construction of hemisphere maps, 

( 6 )  That the  orderly implementation of t he  recommendation l i s t e d  i n  " ~ o t i n g "  
( l ) ,  (2) and (3)  w i l l  depend on the improvement of the hemisphere and regional te le -  
communication system, 

(7)  That improvements in the telecommunication systems are  being planned, 

RECOMMENDS 

(1) That the decisions on codes and t e l e c o m i c a t i o n s  l i s t e d  under " ~ o t i n g "  
( l ) ,  (2)  and (3) above should be implemented i n  accordance with the following order 
of p r io r i t y  and under the conditions s e t  f o r t h  below: 

(a) Inclusion of southern hemisphere data as soon a s  possible; 

(b )  Inclusion of a limitednumber of addit ional  upper-air reports  from 



RECOMMENDATION 48 

s t a t i ons  l i s t e d  i n  t he  annex t o  Recommendation 34 (cSM-w)* and from 
newly-established upper-air s t a t i o n s  i n  sparse  data  areas ,  par t icu la r ly  
from cen t r a l  Asia, including Mongolia, t he  Arabian Peninsula, Central  
and South America, Africa, a s  well a s  a s u f f i c i e n t  number of coded a i r -  
c r a f t  r epo r t s  (CODAR); 

( c )  Implementation, a s  soon as  pract icable ,  of addi t iona l  isobaric  surfaces 
i n  Par t  A of upper-air repor t s  a f t e r  ensuring one yea r ' s  advance n o t i f i -  
c a t i on  t o  Members; 

( d )  F u l l  implementation of the annex t o  Recommendation 34 (CSM-IV)* --list of 
s t a t i ons ,  f o r  which repor t s  a r e  t o  be included i n  the  northern hemisphere 
exchanges a s  soon a s  loading of the  telecommunication system permits; 

(2 )  That t he  implementation of Recommends (1) ( a ) -  ( d )  should not  r e s u l t  i n  
delays i n  excess of 6 hours i n  t he  recept ion of surface and upper-air da t a  required f o r  
t he  construction of hemisphere charts ;  . 

INVITES Regional Associations and Members responsible f o r  t he  operations of 
Hemisphere Exchange Centres: 

(1 )  To inform the  Secretary-Gc-neral, no t  l a t e r  than 1 November 1966, of the  
r e s u l t s  of t h e i r  s t ud i e s  on possible  implementation dates  of RECOMPENDS (1)  (b ) ,  ( c )  
and (d) ;  

( 2 )  To keep under continuous review the  requirement f o r  .increased volume of 
meteorolbgical t r a f f i c  a r i s i n g  from RECOMMENDS~(~) - (d )  and t o  inform the  Secretary- 
General as soon 

REQUESTS 
co-ordinate the 

* See Annex XXX. 

as any port ion of t h i s  increase can be imdertaken; 

the president  of CSM? i n  consul tat ion with the Secretary-Genera1,to 
implementation of the recommendation. 

Rec. 48 (cSM-IV) - PARTICIPATION OF THE COMMISSION I N  A J O I N T  C A ~ / C S M  WORKING GROUP ON 
NUMERICAL WEATHER PREDICTION 

THE COMMISSION FOR SYNOPTIC METEOROLOGY, 

NOTING 

(1)  Resolution 2 (cA~-TV),  

(2)  General Regulations 34 and 35, 

(3) Paragraph (h)  of the- te rms  of reference of CSM, 

CONSIDERING the  importance t o  CSM of having a current  review of and of formulating 
requirements i n  regard t o  the  aperat ional  aspects  - of numerical weather prediction, 

(1) That a j o in t  Working Group on Numerical Weather Prediction be establ ished 
between CAe and CSM; 



(2) That t he  terms of reference of the j o i n t  working group s h a l l  include those 
given t o  the CAe Working Group on Numerical Weather Prediction and t h a t  the  following 
items be added t o  the  list: 

( f )  To f o h l a t e  requirements regarding: 

( i )  The use of codes, telecommunications and telecommunications pro- 
cedures f o r  numerical predic t ion  purposes; 

(11) The acceptable time delays fo r  reception of t h e  various categories  
of information used fo r  numerical prediction purposes; 

. , 
( i l l )  Forms of presentation o f  output data su i tab le  fo r  use by forecast- 

e rs  on duty; 

It(g) To keep the president of CSM informed of Important developments regard- 
ing ( f )  above and t o  present a f i n a l  report on ( f )  above not l a t e r  than 
1 January 1969. I' 

( 3 )  That the members of t he  jo in t  working group be the same a s  nominated by CAe; 

(4) That CAe be designated the cons t i tuent  body t o  which the jo in t  working group 
shall report;  

( 5 )  That the  jo in t  working group sha l l  serve  un t i l  the f i f t h  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-N, 

(2) Comments from Members on WMO Technical Note No. 61, 

CONSIDERING 

(1)  That not a l l  methods of reducing pressure  to sea-level now i n  use allow f o r  
the recomputation of s t a t i o n  pressure from the information contained i n  the  SYNOP repor t  
o r  ava i lab le  i n  WMQ publications, 

(2) That the d i f f e ren t  methods in use f o r  reducing pressure through a layer  equal 
t o  o r  l e s s  than 500 m do not present any s ign i f i can t  d i f f i c u l t i e s  f o r  numerical weather 
prediction, 

(3) That the requirements of numerical weather prediction w i l l  be la rge ly  met i f  
s t a t i ons  reducing pressure through layers  grea ter  than 500 m could u t i l i z e  pressure re- 
duction methods which do not include other  parameters than those current ly reported i n  

/ the SYNOP code,. 

(4) That meeting the new requirement d i r e c t l y  by adding a new group t o  a l l  of 
the synoptic reports  may be impracticable from a da ta  exchange viewpoint, 



RECOMMENDATION 50 

RECOMMENDS 

(1)  That a s  soon a s  a coding procedure be developed and implemented the  value 
of the  pressure a t  s ta t ion  l e v e l  be added t o  SYNOP reports  from s t a t ions  except under 
the  following two conditions : 

( a )  Stations w i t h i n  500 m of the  l eve l  t o  which the  pressure is reduced -- 
regardless of  methods of reduction; 

(b) Stations t h a t  use reduction methods which permit the computation of sta- 
, t i o n  pressure from the ac tua l  SYNOP repor t  and information in WMO publi- 

cations- - regardless  of t h e i r  elevation; 

\ ( 2 )  That Members concerned should endeavour t o  develop and introduce pressure 
reduction methods which do n o t  require other  parameters than those reported i n  the ac tua l  
SYNOP report  and other information avai lable ' in  WMO publications from a l l  s ta t ions  t h a t  
reduce the pressure through a layer of more than 500 m; 

( 3 )  That Members make further  s tudies  of pressure reduction methods which would 
f a c i l i t a t e  Introduction of a world-wide standard method tha t  would meet requirements of 
synoptic meteorology including numerical weather prediction; 

REQLJESTS the  Secretary-General t o  obtain from Members complete mathematical de- 
scr ip t ions  of pressure reduction methods now being applied and t o  advise Members of t h i s  
information i n  a sui table publication. 

Rec. 50 (CSM-IV) - DEFINITION AND REPORTING OF VISIBILITY 

THE COMMISSION FOR SYNOPTIC METEOROLOGY, 

NOTING Resolution 16 (EC-XVI) and i n  part icular  the  act ion suggested with respect 
t o  Recommendations 5/8 and 5/9 of the  MET/OPS/CA~%III session, 

CONSIDERING the views expressed by the  presidents of CAeM, CIMO and CSM i n  t h i s  
connexion, 

(1)  The adoption of t h e  following explanation, i n  broad p rac t i ca l  terms of the  . 
concept of "v is ib i l i ty"  : 

Vis ib i l i ty  is a measure of the, transparency of the  atmosphere i n  the meteo- 
rological  conditions prevai l ing a t  the place and time of observation. I n  
practice, it is  expressed a s  the  greatest  dis tance a t  which, in the  judgement 
of the  observer, a prominent object on the Earth 's  surf ace could be seen and 
recognized. 

N 0 T E : V i s i b i l i t y  indica tes  how f a r  t he  observer, standing outdoors on 
the  Earth's s u r f a c e  and looking i n  a par t icu lar  horizontal  direction;.  could 
see clearly in t h e  following conditions : day-time l ight ing  ; and extensive' un- 
obstructed surroundings i n  a l l  direct ions.  

By night, and a t  s ta t ions  ' in  obstructed &rroundings, the  observer assesses, 
i n  the l ight  of  his t ra in ing  and experience, how f a r  he would be able t o  see 
c lear ly  i f  t he  conditions specif ied above existed. 



RECOMMENDATION 51 93 

. 
He may make use of instrumental and other  a ids  t o  assist him in h i s  Judgement. 

(2) That the Secretary-General should i n v i t e  ICAO t o  consider f o r  purposes of 
c la r i ty :  

( a )  The discontlnuation of t h e  use of the term "ground v i s i b i l i t y f f ;  

(b)  The use of the unqualified word "v is ib i l i ty t '  where, and only where, 
the observation r e fe r s  t o  ground level; 

( c )  The use of terms such a s  "v i s ib i l i t y  a t  control tower level", "v i s ib i l i -  
t y  a t  a height of . . . metres", e t c . ,  where the observation does not  
r e f e r  t o  ground level; 

REQUESTS the Secretary-General t o  bring this recommendation t o  t h e  a t t en t ion  of 
t he  presidents  of CIMO and CAeM and to  ICAO for  consideration. ' 

Rec. 51 (CSM-N) - THE USE OF THE T E R M t h N W I C H  WICHN TIME (GMT)" AS A SYNONYM FOR UNIVERSAL 
TIME (UT) OR GREENWICH CIVIL TlME (W) 

THE COMMISSION FOR SYNOPTIC METEOROLOGY, 

NOTING 

(1)  The decision of Fourth Congress in paragraph 5.4.7 of the general surmnary of 
i t s  Abridged Report, 

(2) The information received from Members i n  response t o  an inquiry on the  use 
of the term GMT, UT and GCT, 

(3)  That no Member supported the use of t h e  term GCT, 

(4)  That a majority of Members expressed t h e  opinion t h a t  the term GMT can be 
used a s  a synonym fo r  the term UT, 

(5)  That the term GMT is used by ICAO and by ITU and t h a t  ICAO has confirmed 
t h a t  t he  term GMT is adequate an& sa t i s fac tory  f o r  use i n  in terna t ional  c i v i l  aviat ion 
and t h a t  no change i n  ICAO usage is desirable, 

CONSIDERING 

(1)  That a change t o  the term UT would involve a change of the  WMO Technical 
Regulations and consequently i n  PAlaS-MET, 

(2)  That an Inclusion of an explanation of the use of t h e  term GMT in the WMO 
Technical Regulations w i l l  avoid possible confusion, 

( . l )  That the term Greenwich Mean Time (GMT) be retained in the  WMO Technical 
Regulations and 

(2) That an explanation t h a t  the term GMT i s  used i n  the WMO Technical Regulations 
synonymously with the  term UT be included i n  an appropriate place i n  these  Regulations. 



Rec. 52 (cSM-IV) - INCLUSION OF THE TERM "coNVERGEKCE LINE" IN VOLUME I OF THE TECHNICAL 
REGULATIONS 

THE COMMISSION FOR SYNOPTIC METEOROLOGY, 

NOTING 

(1) Recommendat ion 8/5 (MET/oPs/cA~M-III ) , 

(2) Resolution 16 (Ec-XVI), 

CONSIDERING that there is a general need for the use of an analytical symbol for 
convergence line in synoptic meteorology; 

RECOMMENDS that the nomenclature and symbol given in Technical Regulation ru.37 - - 
2.4.2 be also included in Technical Regulations', Volume I, Appendix E. 

Rec. 53 (cSM-n~) - REVISION OF RESOLUTIONS OF THE EXECUTIVE COMMITTEE BASED ON THE PREVIOUS 
RECOMMENDATIONS OF THE COMMISSION FOR SYNOPTIC METEOROLOGY 

THE COMMISSION FOR SYNOPTIC METEOROLOGY, 

NOTING with satisfaction the action taken by the Executive Committee on the 
previous recommendations of the Commission for Synoptic Meteorology, 

CONSIDERING that many of these recommendations have become redundant In the 
meant be, 

RECOMMENDS that the following Executive Committee resolutions be no longer con- 
sidered necessary: Resolutions 14 (Ec~XIP?), 33, 34, 37 and 38 (EC-xIV) and 20 (Ec-XVI). 



Phenomenon -------- 
Drizzle 

Rain 

Snow 

Shower ( s  ) 

Thunderstorm 

ANNEX I 

Annex t o  paragraph 5.2.2 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 I11 

Blowing dus t  o r  blowing sand 

Sandstorm o r  duststorm 

Blowing snow 

Severe squal l s  

Supplementary information ......................... 

No d i s t inc t ion  between r a in  showers and snow 
showers was found necessary 

Severe squa l l ( s )  should be reported when the follow- 
ing conditions a re  observed: A sudden increase o f ,  
wind by a t  l ea s t  8 m/s, the speed r i s i n g  t o  20 m/sf 
or  more and l a s t ing  f o r  a t  l e a s t  one minute 

NOTE: Severe squalls  which occurred a t  a d is tance  
should be reported only when there  is a cer ta in ty  
t h a t  squal l s  a re  of an  exceptional character 



ANNEX I I  

Annex t o  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 

METEOROLOGICAL DATA TYPE I1 

Phenomenon ---------- 
Widespread dust  i n  suspension In  
the a i r  not raised by wind a t  or  
near t he  s ta t ion .  

Well-developed dust wh i r l ( s )  or  
sand whir l ( s )  a t  o r  near the 
s t a t ion  

Blowing dust or  blowing sand a t  
or  near t he  s t a t ion  

Sl ight  o r  moderate duststorm o r  
sandstorm I 
Severe duststorm o r  sandstorm 1 
Duststorm o r  sandstorm within 
s ight  but not a t  t h e  s t a t i o n  

Lightning v is ib le ,  no thunder 
heard 

Precipi tat ion within s ight ,  
reaching o r  not reaching the 
surface, s l i g h t  or  moderate 

Precipi tat ion within s ight ,  reach- 
ing o r  not reaching t h e  surface, 
heavy 

Thunderstorm but no prec ip i ta t ion  
a t  t h e  s t a t i o n  

Severe squa l l ( s )  

Supplementary information 

Two in tens i ty  ranges were found ' sa t i s fac tory  

This descript ion r e fe r s  t o  the case of no preci- 
p i ta t ion  occurring a t  a l l  and t o  the case when 
there  is no prec ip i ta t ion  f a l l i n g  a t  t he  s t a t i o n  

Severe squa l l ( s )  should be reported when the  
following conditions a re  observed: A sudden in- 
crease of wind by a t  l e a s t  8 m/s, the speed r i s i n g  
t o  20 m/s or  more and l a s t i n g  f o r  a t  l e a s t  one 
minute 

NOTE: Severe squal l s  which occurred a t  the dis- 
tance should be reported only when there  is a 
cer ta in ty  t h a t  squal l s  a r e  of a n  exceptional 
character 



Phenomenon --------- 
Waterspout not associated with 
cloud a t  o r  near the s t a t ion  

Funnel cloud(s) a t  o r  within 
s igh t  of the s t a t i o n  

Heavy d r i f t i n g  snow 

S l igh t  or moderate blowing snow 

Heavy blow'ing snow 

Fog o r  ice  fog a t  a  distance o r  
i n  patches 

Fog o r  ice  fog a t  the  s t a t ion  

Fog o r  i ce  fog depositing rime 

Fog with d r i zz l e  or  r a i n  

Fog with snow 

Drizzle, not freezing 
( i )  In tens i ty  ranges one and 

two ( t r ace  t o  0.5 mm per 
hour ) 

( i i )  In tens i ty  range three 
(more than 0.5 mm per hr) 

Drizzle, freezing 
( I )  In tens i ty  ranges one and 

two ( t r ace  t o  0.5 mm per 
hour of equivalent d r i zz l e )  

( t i )  In tens i ty  range three (more 
than 0.5 m per hour of equi- 
valent d r i zz l e )  

Rain, not freezing 
( i )  In tens i ty  range one ( t r ace  

t o  1 mm per hour) 

( i t )  In tens i ty  range two (more 
than 1 mm per hour t o  5 mm 
per hour) 

( i i i ) I n t e n s i t y  range three (more 
than 5 mm per hour t o  25 mm 
per hour) 

( i v )  In tens i ty  ranges four and 
f ive  (more than 25 mm per 
hour ) 

Rain, freezing 
(1)  In tens i ty  range one ( t r a c e  

t o  1 mm per hour of equi- 
valent  r a i n )  

The i n t e n s i t y  ranges were considered a s  sa t i s fac-  1 tory  

NOTE: When precipi tat ion exceeds 1 mm per hour, 
t he re  i s  a  s t rong presumption t h a t  the precipi ta-  
t i o n  i s  r a i n  

I 

A limited number of in tens i ty  ranges f o r  reporting 
p rec ip i t a t ion  was found sa t i s fac tory  f o r  Type I1 
data. These intensity ranges were establ ished by 
grouping t h e  ranges specif ied i n  Annex I1 of the  
F ina l  Report of CSM-I11 

A l l  fogs o r  i c e  fogs are  t o  be reported whether 
shallow or deep 

( i t )  In t ens i ty  ranges two, three  
four and f ive  (more than 1 mm 
per hour of equivalent r a i n )  



Phenomenon --------- 
F a l l  of snow f lakes  

( I )  In tens i ty  range one ( t r a c e  to  
0.5 mm per hour of equivalent 
r a i n )  

Supplementary information ......................... 

(11) In tens i ty  range two (more than 
0.5 mm per hour t o  5 mm per 
hour of equivalent r a i n )  

(1ii)Intensit.y ranges three and 
four (more than 5 mm p e r  hour 
of equivalent ra in)  

Rain or d r i zz l e  and snow mixed .No numbers f o r  in tens i ty  ranges have ye t  been 
( i )  In tens i ty  range ... ( t r a c e  t o  specif led 

1 mm per hour of equiv.alent 
r a i n )  

( i i )  In tens i ty  range . :. (more than 
1 mm per hour t o  5 mm per  hour 
of '  equivalent rain)  

( i i 1 ) In t ens i ty  range . . . (more than 
5 mm per hour of equivalent r a i n )  

I c e  prisms o r  i so la ted  s t a r l i k e  snow 
c rys t a l s  (with o r  without f o g )  

Snow grains (with or without fog )  

I c e  pe l le t s ,  type ( a )  

Rain showers 
In t ens i ty  range one (trace t o  1 m per  
hour ) 
In t ens i ty  range two (more t h a n  1 mm per 
hour t o  5 mm per hour) 
In t ens i ty  range three (more than 5 mm per 
hour t o  25 mm per hour) 
In t ens i ty  ranges four and. f i v e  (more than 
25 mm per hour) 

Showers of r a i n  and snow mixed 
In t ens i ty  range . . . (trace t o  1 m per 
hour of equivalent r a in )  
In t ens i ty  range . .. (more t h a n  1 mm per No numbers fo r  in tens i ty  ranges have yet  been 
hour to  5 mm per hour of equivalent r a i n )  specif ied 
In t ens i ty  range . . . (more t h a n  5 mm per 
hour of equivalent ra in)  

Snow showers 
In t ens i ty  range one (trace t o  0.5 mm per 
hour of equivalent ra in)  
In t ens i ty  range two (more t h a n  0.5 mm per 
hour t o  5 mm per hour of equivalent r a in )  
In t ens i ty  ranges three and f o u r  (more 
than 5 mm per hour of equivalent r a i n )  



Phenomenon ---------- 
shower (~ )  of snow p e l l e t s  o r  of i c e  
pe l l e t s ,  type (b), with or  without 
r a i n  o r  r a i n  and snow mhed 
In tens i ty  range . . . ( t race  t o  5 mm 
per hour of equivalent ra in)  
In t ens i ty  range . . . (more than 5 mm 
per hour of equivalent ra in)  

No numbers f o r  in tens i ty  ranges have ye t  been 
specif  ied 

Showers of ha i l ,*  wi th  or  without 
r a i n  o r  r a i n  and snow mixed, not 

No numbers f o r  in tens i ty  ranges have ye t  been 
associated with thunder 

specif ied.  
In tens i ty  range . . . ( t race  t o  5 mm 

Indicat ion of t h e  s ize of ha i l ,  a s  specif ied 
per hour of equivalent ra in)  

under Thunderstorm paragraph ( i i i )  below, is a l s o  
In tens i ty  range ... (more than 5 mm required 
per hour of equivalent ra in)  

Thunderstorm 
In tens i ty  of e l e c t r i c a l  
phenomena 
-not very v io lent  
-very v io lent  

Intensi ty of precipi tat ion 
-four categories as  for  
r a i n  showers (see above) 

( i i i ) I n d i c a t i o n  whether with ha i l*  
o r  without hai l*,  but with r a in  
o r  snow, and when with hail*, 
then indicat ion whether 
-Hail* of mean diameter t o  l e s s  
than o r  equal t o  1 cm 
-Hail+ of mean diameter above 
1 cm 

Thunderstorm combined with duststorm 
or sandstorm with o r  without preci- 
p i ta t ion  

( i )  , In tens i ty  categories fo r  
e l e c t r i c a l  phenomena: 
One: other than very v io lent  
Two: very v io lent  

It w a s  f e l t  t h a t  three d i f f e ren t  cha rac t e r i s t i c s  
of thunderstorms should be described, i. e. inten- 
s i t y  of e l e c t r i c a l  phenomena, i n t ens i ty  of precl- 
p i t a t i o n  other than h a i l  and in t ens i ty  of ha i l ,  
when h a i l  is observed. By in t ens i ty  of e l e c t r i c a l  
phenomena, t he  Commission had i n  mind a combina- 
t i on  of  s eve r i ty  and frequency of e l e c t r i c a l  
discharges 
It was agreed t o  use only 2 ranges fo r  describing 
in t ens i ty  of e l e c t r i c a l  phenomena, in the  absence 
of adequate methods of judging the  in tens i ty ,  t o  
use t h e  same number of categories  fo r  precipi ta-  
t i on  as for  r a i n  showers and 2 ranges (depending 
on s i z e )  f o r  t h e  ha i l  

( i i )  In tens i ty  categories fo r  sand- 
storm o r  duststorm: 
One: s l i g h t  o r  moderate 
two: severe 

* Hail,  i c e  pe l l e t s  type (b) ,  snow pe l l e t s  



Phenomenon ---------- 
Severe s q u a l l ( ~ )  during a thunderstorm Provision is t o  be made for  report ing both the  

severe squal l  and t h e  thunderstorm. (For t he  
de f in i t i on  of severe squalls ,  se,e "severe squalls"  
above ) 

Thunderstorm with fog 

Shower(s) within sight b u t  not a t  t h e  
s t a t i o n  
In t ens i ty  categories: 

One : s l i g h t  or  moderate 
Two: heavy 

Blowing spray 

I f  a thunderstorm occurs with fog, provision should 
be made f o r  reporting both phenomena 

See CMM-N, Abridged Fina l  Report, 
Annex 111, Part B 

N 0 T E : Provision should be made fo r  reporting intermit tent  character of prec ip i ta t ion  
when observed. 



ANNEX Ill 

Annex t o  paragraph 5.2.4 of the General Summary 

LIST OF FWENOMENA WHICH, TOGETHER WITH THOSE PROPOSED FOR TYPE I1 DATA, 
\RE TO BE STUDIED FOR THE PURPdSE OF REPORTING BOTH PRESENT AND PAST WEATHER 

FOR THE INIERNATIONAL EXCHANGE OF METEOR0IX)GICAL DATA TYPE I 

Parameter --------- 
Vis ib i l i ty  reduced by smoke 

Mist 

Drifting snow, l igh t  or moderate 

Showers 

Thunderstorm and fog, no precipitat ion 

Very s l i g h t  precipitation 

Sandstorm associated with precipitat ion 

Drifting sand 

Remarks 

For past weather only 

For Type I it 1s required t o  dist inguish between 
very s l igh t  precipitat ion (few drops of r a i n  
or few snow f l akes )  and rain or  snow of in tens i ty  
range one, as specif led in  Annex I1 t o  the Abridged 
Final Report of CSM-I11 

Radar observations 



ANNEX I V  

Annex to paragraph 5.3.1 of the General Summary 

PROVISIONAL LIST OF REQUIREMENTS FOR THE REPORTING OF TYPE I1 AND TYPE I11 
SURFACE DATA OTHER THAN PRESENT AND PAST WEATHER 

Parameter 

1. Surface wind ------------ 
Wind direction 
Wind speed 
Structure of 
wind 

Speed of maxi- 
mum wind observed 
during period 
covered by W 

Windshlf t during 
period covered 
by W 

Time a t  which 
the change 
occurred 

The mean wind 
direction b e  * 
fore and a f t e r  
the change 

The mean wind 
speed before 
and a f t e r  
the change 

Resolution required f o r  
ype I1 data  

1 hour 

Resolution 
as  in code 
4300 

Cype I11 data 

Resolution 
as i n  code 
4300 

Supplementary informat ion 

c r i t e r l a  for"unusually gusty" .are 
required t o  be developed. 

This parameter should be reported i f  
wind speed equals o r  exceeds 16 m/s 
over a 10-minute period 

Required from oceanic areas including 
island stations only. Reporting 
c r i t e r i a :  
sudden change i n  w M  direction of 
30° or more when the  wind speed before 
or a f t e r  the change i s  8 m/s or more 
and/or when a change i n  wind speed of 

" 8 ' m / s  or more occurs in  a period less  
than 30 minutes 



Parameter 

Pressure 3 .  - ----- - - 
Pressure reduced 
t o  mean sea-level 

Geopotential of 
the  isobaric  sur- 
f ace  850 o r  700 ml: 
f o r  s t a t i ons  whick 
cannot repor t  PEL 
with reasonable 
accuracy 

Sta t ion  pressure 
l eve l  

Indicat ion of hun- 
dreds f igu re  0 o r  
9 
Pressure tendency 
( 3  hours ) 
cha rac t e r i s t i c s  

Pressure tendency 
( 3  hours ) mount 

24 hours pressure 
tendency 

Pressure tendency 
charac ter i s t ics  

Pressure tendency 
amount 

4. Temperature ---------- 
A i r  temperature 

A N N M  Iv 

Resolution required f o r  
.!Cype I1 data 

1/2 mb* 

Required fo r  
computers 

Code t ab le  
0200 ~81th 
t h e  indica- 
t i o n  whether 
pos i t ive  o r  
negative 

0.1 mb i f  
P P ~  5 mb 
1 mb i f  
P P , ~  mb 

Indicat ion 
whether pos- 
i t i v e  or  
negative 
only 

0.1 mb i f  
PP $ 5 mb 
1 mb if 
PP > 5 mb 

Type I11 data 

Required f o r  
computers 

Indicat ion 
whether po,s- 
i t i v e  or 
negative 
only 

Supplementary i n .  ormat i o n  

Required for  numerical weather pre- 
d i c t i o n  purposes i f  it i s  not possi6le 
t o  recover t h i s  value from t h e  repor t  

Required for  automatic weather s t a t ions  

This is  required f o r  t r o p i c a l  areas 
only  but not from moving s t a t ions  

It  is noted t h a t  on occasions of high 
humidity the report ing resolut ion would 
depend on the ways i n  which humidity 
is reported 

* Resolution of 0.1 mb is required f o r  t rop ica l  areas 



Parameter 

4. Temperature (cont Id ----------- 
Difference between 
air-temperature 
and sea-surf ace 
temperature 

Sea surface tem- 
perature 

Maximum day-time 
and minimum night- 
time temperature 

Changes in tern  
perature 

5. Humidity -------- 
Dew-point tern 
perature 

6. cloud ---- 
CL clouds of the 

general Sc, St, 
Cu and Cb 

( i )  Genus of 
cloud 

( i i )  Amount of 
cloud 

( i i i )  Height of 
base of 
lowest 
cloud 

C clouds of the 
M 

general Ac, As,Nb 

( i )  Genus of 
cloud 

A m  Is" 

Resolution required fo r  
Type I1 date 

A s  i n  Code 
0513 
1 okta* 

A s  in Code 
1600 

A s  in  Code 
0515 

Type I11 dat< 

1°C 

A s  In  Code 
0513 

1 okta* 

A s  i n  Code 
1600 

A s  i n  Code 
0515 

Supplementary information 

Required by CMM-IV 

The instruction re la t ing t o  the  time 
of reporting of these data should be 
developed 

Only those changes of temperature which 
are  equal t o  or more than 5OC i n  a 
30-min past weather period a r e  t o  be 
reported. These data a r e  mainly re- 
quirecl from oceans or other areas with 
widely separated stat ions 

I n  the  conditions when the difference 
between a i r  temperature and dew-point 
temperature is small, provision should 
be made fo r  f ine  resolution of th i s  
difference fo r  Type I1 data 

A broad study of the problem of report- 
ing of cloud is required 

* or, i f  tenths of sky were being used, 1/10 



Parameter 

6. Cloud (cont td)  -- 
( i i )  Amount of 

cloud i f  no 
CL cloud 

present 

( i i i )  Height of 
cloud base 
i f  no CL 

cloud and 
height of 
CM cloud is 

below 2500 n 

CH clouds of the  
general C i ,  Cc, Cs 

( i )    en us of 
cloud 

Total  amount of 
cloud 

Indicat ion tha t  
a l l  or  pa r t  of 
clouds ,are per- 
s is t en t  condensa- 
t i o n  t r a i l s  

Azimuth and elev- 
a t i o n  of ce r t a in  
cloud phenomena 

Ground phenomena 7. ---------------- 
Snow and i c e  cover 

8. Sea phenomena ------------ 
sea and ~ w e ~ ;  
waves 
Direction 
Psriod 

A m  Iv 

Resolution required fo r  
Type I1 data 

1 okta* 

One f igure  
code t o  
2500 m 

As In Code 
0509 
1 okta* 

Required 

Required f o r  
t rop ica l  
areas 

To the  near- 
e s t  quarter 
of t he  ground 

lo0 
In terva ls  of 
one second 
of a sca le  
ranging from 
0 t o  above 
20 seconds 

1 okta* 

One f igure  
code t o  
2500 m 

A s  in Code 
0509 
1 okta* 

Required 

To the  near- 
es t  quarter  
of t h e  ground 

LO0 

Intervals  of 
one second of 
a sca le  rang- 
ing from 0 t o  
above 20 
seconds 

Supplementary Information 

Reporting frequency required: once 
pe r  day 

* or, i f  ten ths  of sky were being used, 1/10 



Parameter 

8. Sea phenomena(cont Id ------------ 
Height 

Sea i c e  

I ce  accret ion on 
ships 

9. Amount of 
precipi ta-  . 
t i o n  

ANNEX Iv 

Resolution required fo r  
Type I1 data 

In t e rva l s  of 
1/2 metre of 
a sca le  rang- 
i n g  from 0 
t o  above 20 
metres 

Required 

Required 

A s  In Cod 
3577 

In terva ls  of 
1/2 metre of 
a s c a l e  rang- 
ing from 0 t o  
above 20 
metres 

Required 

Required 

As i n  Code 
3 7 7  

Supplementary Information 

Siphour report ing frequency i s  
required 



ANNEX V 

Annex to  paragraph 5.3.3 of the  General Summary 

PROVISIONAL LIST OF REQUIREMEWTS TO BE ADDED TO THOSE FOR TYPE 11 DATA (SEE ANNEX IT) 
FOR THE REPORTING OF TYPE I SURFACE DATA OTHER THAN PRESENT AND .PAST WEATHER 

Parameter *------ 

A i r  temperature 

Resolution ----- 
O.l0C 

Ground grass minimum temperature 
or  

So i l  surface minimum temperature O.l0C 
or 

Concrete surface minimum tempera- 
tu re  

Relative humidity 

Pressure 

Vis ib i l i ty  

Cloud 

Azimuth and elevation of 
cer ta in  cloud phenomena 

Ground phenomena 

Amount of precipitat ion 

As i n  Code 
4377 

Remark ----- 

CAgM requirement 

CAgM requirement 

Greater preci- Finer resolution may be 
slon and more required when v i s i b i l i t y  is 
detai led data below 200 rnetres 
should be re- 
ported 

More deta i ls  such 
as whether t h e  
ground i s  wet or 
dry, depth of snow, 
etc. 

Same accuracy as 
for Type I1 but 
with t h e  reporting 
frequency 3 hours 



ANNEX V I  

Annex t o  paragraph 5.4.1.1.3 of  the General Sumnary 

BROAD OUTLINE OF A POSSIBLE NEW REPORTING METHOD FOR 
UPPER-AIR PRESSURE, TEWEXUTURE, HUMlDITY AND WIND DATA 

1. Under t h i s  method, the contents of upper-air pressure, temperature, humidity and 
wind r epor t s  would be as follows: 

( a )  Data fo r  s igni f icant  leve ls  with respect t o  temperature, humidity and wind; 

(b) Data for  a se lec t ion  of specif ied levels  (pdssibly standard leve ls )  which 
should be decided upon by mul t i l a t e r a l  o r  regional agreements; 

( c )  Sufficient  addit ional  data t o  provide f o r  error  detect ion and correction 
procedures. 

2. The aim would be t h a t  da ta  (a )  and ( c )  be recognized as Type I11 data.+ It should, 
however, be noted tha t  the  change from the present reporting concept t o  t h i s  new one might 
be su f f i c i en t ly  disrupting t o  make it necessary t o  transmit in terna t ional ly  data under ( a ) ,  
(b)  and ( c )  f o r  a period of time. After  t ha t ,  only data under ( a )  and ( c )  would be exchanged 
in terna t ional ly .  

* See def i n i t i on  i n  Annex X I V ,  Part C. 



ANNEX V I I  

Annex t o  paragraph 5.4.1.5 of the General Summary 

CRITERIA FOR TKE.DETERMINATION OF SIGNIFICANT LEVEL3 FOR THE W I N D  

1. Cri ter ia  should be based on the  following principle:  

The significant  levels with respect t o  wind s h a l l  be determined i n  such a way 
as  to  ensure tha t  a wind hodograph could be reproduced with suff ic ient  accuracy. 

2. For practical  use the above-mentioned principle can be translated into the 
following: 

The significant  levels with respect to  wind s h a l l  be determingd i n  such a way 
as  t o  ensure that:  

( a )  The direction and speed curves ( in  function of the log  of pressure o r  a l t i -  
t i tude)  can be reproduced with thei r  prominent characteristics ; 

(b) These curves can be reproduced with an accuracy of a t  l eas t  lo0 f o r  direc- 
t i o n  and 5 d s e c  for speed; 

(c)  The number of significant  levels be kept s t r i c t l y  to  a necessary m i n i m u m .  

3 To sa t i s fy  these requirements, the following method of successive approximations 
is recommended, but other methods of at taining equivalent r e s u l t s  may su i t  some national 
practices bet ter  and may be used: 

The surface level  and the highest l eve l  a t ta ined by t h e  sounding consti tute 
the f i r s t  and the l a s t  s ignificant  levels; 

The deviation from the l inear ly  interpolated values between these two levels 
is then considered. 

I f  no direction deviates 'by more than lo0 and no speed by more than 5 m/s, 
no other significant  level  need be reported. 

Whenever one parameter deviates by more than the  l i m i t  specified i n  para- 
graph 2.(b), the level  of greatest deviation becomes a supplementary signi- 
f i can t  level  for  both parameters. Whenever possible, the l eve l  of greatest  
deviation s h a l l  always be taken amongst the extremes of the curves. 

NOTE: An extreme i s  t o  be understood as a point where the ve r t i ca l  gradient 
of the parameter changes its sign. 

The additional significant  levels so introduced divide the sounding into 
several layers. I n  each separate layer, t h e  deviations from the l inear ly  
interpolated values between the base and t h e  top are then considered. 

The process used i n  paragraph (b) above is repeated and yields other signi- 
f icant  levels : 

These additional levels in turn modify the layer  distribution, and the method 
is applied again un t i l  any level  i s  approximated to t h e  above-mentioned 
spec i f  ied values. 



110 A m  VII 

4 For the purpose of computational work, one should note t h a t  t he  coded values of 
a wind sounding present two d i f ferent  resolut ions : 

(a )  Winds a t  s igni f icant  leve ls  a r e  reported t o  the reso lu t ion  of 5 O  i n  direct ion 
and 1 m/sec-1 i n  speed; 

(b) Any in terpola ted  wind a t  a  l eve l  between two s igni f icant  leve ls  is i m p l l c i t l ~  
reported t o  the  resolution of + lo0 in di rec t ion  and + 5 m/s i n  speed. - - 



ANNEX V l l l  

Annex t o  paragraph 5.4.1.6 of the General Summary 

CRITERIA FOR DETERMINING THE MAXTMUM WIND LFVEL(S) 

1. A max- wind l e v e l  is a l eve l  a t  which the  wind speed is grea ter  than t h a t  
observed immediately above and below t h a t  level .  

2 .  For coding purposes, a maxirmun wind level :  

( a )  Is t o  be determined by consideration of t h e  list of s ign i f i can t  l eve l s  f o r  
wind speed, a s  obtained by means of the relevant recommended o r  equivalent 
nat ional  method, and by consideration of the o r ig ina l  wind speed curve; 

(b)  Sha l l  be s i t ua t ed  above the 500 mb isobar ic  surface.and s h a l l  correspond t o  
a speed of more than 30 m/s. 

3 .  Whenever more than  one maximum wind l eve l  e x i s t s ,  the leve ls  s h a l l  be se lec ted  

The leve l  of greatest  maximum s h a l l  f i r s t  be transmitted; 

The other l eve l s  s h a l l  be c l a s s i f i ed  i n  descending order  of speed, and be 
transmitted only i f  t h e i r  speed exceeds those  o f ' t h e  two adjacent minimals 
by a t  l e a s t  10  m/s; 

Furthermore, the  highest l eve l  a t t a i n e d  by the sounding s h a l l  be transmitted, 
provided: 

( i )  It s a t i s f i e s  the c r i t e r i a  s e t  f o r t h  i n  para. 2(b)  above; 

( i i )  It const i tutes  the grea tes t  speed o f  the whole sounding. 



ANNEX I X  

Annex t o  paragraph 5.4.1.7 of the General Summary 

MINlMUM REQUIREMENTS FOR THE EXCHANGE OF BASIC UPPER-AIR DATA 

Part  A 

Pressure, temperature, humidity and wind repor ts  

Required contents  of t h e  report  

( a )  Data for: 

Tropopause level  ( s ) 

Maximum w i n d  l eve l ( s )  

(b)  Data for:  

Signif icant  levels  with respect t o  temperature and humidity 

Signif i c a n t  levels  with respect  t o  wind 

Isobaric surfaces 850 and 250 rnb 

Cloud observations a t  the  t h e  of observation 

NOTES : For  the present : 

D a t a  (a) a r e  required fo r  Type I11 
D a t a  (a) and (b) a r e  required f o r  Type I1 

2. Required meteorological parameters and t h e i r  resolut ion 

( I )  Surface l e v e l  ------- ------ 
Isobaric surfaces 1000, 900, 800, TOO, 600, 500, 400, 300, 200, 150, 100, 
70, 50, 30, 20, 10  mb, and 850 and'250 mb 

Parameter 

Surf ace pressure 

Resolution 

1 mb 

1 geopotentlal rnetr,e up t o  but not includ- 
ing 500 rnb 
1 geopotential decameter a t  500 mb and 
above 

A i r  temperature lo C 



Parameter Resolution 

Dew-point depression O.l0C if DD < 5OC 
1°C if DDA.5OC 

Wind direction 5 O  

Wind speed 1 d s  

( i i )  Tropopause level  ------------ 
Parameter 

Pressure 

Resolution 

1 mb 

1°C Temperature 

Dew-point depression O.l°C i f  DD < 5OC 
1°C i f  DD A5OC 

Wind direction 5 O  

W M  speed 1 d s  

Wind direction 

Wind speed 

Resolution 

1 mb 

Indication whether 
maximum wind occurs a t  the 
end of the sounding 

N 0 T E : For c r i t e r i a  fo r  determining the maximum wind level, see Annex VIII. 

( iv)  Signif icant levels with respect to temperature, humidity and wind 

Parameter Resolut i o n  

Pressure 1 mb 

A i r  temperature 0.5OC 

Dew-point depression 0.l0C i f  DD' < 5OC 
1°C i f  DD 25OC 

Wind direction 5 O  

Wind speed 1 d s  

N 0 T ES: (1) Both a i r  temperature and the  value of humidity parameter a r e  required 
fo r  each of the significant  levels re la t ing to e i the r  of these two parameters. 
For such significant  levels, wind data a re  not required. 

(2) There is no requirement f o r  repor t ing a i r  temperature and humidity 
fo r  significant levels re la t ing t o  wind data. 

(3) The c r i t e r i a  now in use fo r  determining the significant  levels  re la t -  
ing t o  temperature and/or humidity adequately r e f l e c t  the requirements in this 
f i e l d  . 

(4) Cri ter ia  f o r  de te rdmhg s ign i f i can t  levels with' respect t o  w i n d  are 
given in  Annex V I I .  



Parameter Specification 

Genera C L9 C~~ C~ as  i n  Codes 0513, 0515, 0509 respectively 

Height of t h e  base of the  a s  i n  Code 1600 
lowest cloud seen 

Amount of  t h e  C cloud(s ) 
L 

as  i n  Code 2700 

present, and i f  no CL 

cloud is present, amount 
of CM cloud(s)  

Part B - 
Upper-wind reports 

Required contents o f the  report 

(a)  Data for  t h e  following isobaric surfaces: 
900, 800, 700, 600, 500, 400, 300, 200, 150, 100, 70, 50, 30, 20 and 10 mb 

(b) Data fo r  s ignif icant  levels  and regionally fixed levels 
Data fo r  850 and 250 mb isobaric sunfaces 

NOTES: (1) For  the present: 

Data (a) a r e  required f o r  Type I11 data 
D a t a  (a) and (b) are  required f o r  Type I1 

(2) When pressure measurements a re  not available, data a t  a l t i tudes  con- 
s t i tu t ing  the b e s t  approximations t o  the Isobaric surfaces determined regionally 
should be reported. 

(3) Flxed levels ref erred t o  i n  paragraph (b) and the inclusion of 850 and 
250 m b  isobaric surfaces should be decided regionally. 

(4)  The reporting of e i ther  significant  levels o r  both significant  and 
fixed levels as well a s  the inclusion of 850 and 250 mb isobaric surfaces should 

- be decided regionally. 

Required meteorological parameters and t h e i r  resolution 

( i )  Isobaric surfaces ---------------- 
900, 800, 700, 600, 500, 400, 300, 200, 150, 100, 70, 50, 30, 20, and 10 mb 
and $0 and 250 mb. 

Parameter Resolution 

Wind d i rec t ion  5 O  

Wind speed 1 d s  
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( i i )  Maximum wind l eve l  ------------------ 
Parameter 

Pressure o r  

Geopotential height , 

Wind direct ion 

Wind speed 

Resolution 

1 mb 

1 geopotential  decameter 

5 O  

1 ds 
Indicat ion whether 
maximum wind occurs 
a t  t he  end of the 
sounding 

N 0 T E : Geopotential heights a re  required only when pressure measurements a r e  
not avai lable.  

(111) Signif icant  leve ls  and regionally fixed levels  (Type I1 d a t a )  ------------------------------------------------------------ 
Parameter Resolution 

Wind d i rec t ion  5 O  

Wind speed 1 ds 
Pressure o r  1 mb 

Geopotential height 1 geopotential  decameter 

N 0 T E S : (1) See note under paragraph ( i i )  above 
( 2 )  See Part  A of t h i s  annex, paragraph 2 ( iv ) ,  Note (4 ) .  
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Annex t o  paragraph 5.4.3 of the General Summary 

Parameter --------- 

REQUIREMENTS FOR AIRCRAFT OBSERVATIONAL DATA* 

Message iden t i f i e r  

Time of observation 

Lati tude and longitude 
of a i r c r a f t  position 

Al t i tude  of a i r c ra f t  

Wind da ta  

Speed 
Direction 

Type of wind (spot wind 
o r  mean wind) 

Posi t ion t o  which wind d a t a  
refer** 

Resolution f o r  ------------- 
Type I1 data 
--dm------- 

Type I11 data ------------- 
Message iden t i f i e r  Message iden t i f i e r  
l e t t e r s  M M 

i i 
l e t t e r s  M M 

i i 

Quarter of an hour Quarter of an hour 

0.10 0.10 

1 m/s 
5 O  

Required 

1 m/s 
5O 

Required 

N 0 T E S: 1 )  There 
12) There 

computed t o  l e s s  than 

i s  a s t rong preference f o r  spot winds. 
is a requirement fo r  keeping the distance over which mean wind is 
2.5O of  la t i tude .  

6. Temperature 1°C 1°C  

7. D-value 

8. Turbulence 

1 geopotential 
decameter 

Indicat ion whether turbulence 
observed is: 
High l eve l  required 
Low l e v e l  required 

1 geopotential 
decameter 

required 
not required 

Height a t  which high-level 1 geopotential 1 geopotential 
turbulence is  observed decameter decameter 

In t ens i ty  of high-level 
turbulent e 

Moderate or  
severe 

Moderate o r  
seveye 

* N 0 T E : The requirements for t he  reporting of meteorological reconnaissance f l i g h t  ob- 
servat ions are  not included herewith. 

** Posit ion of the mid-point of the  sector  over which the mean wind was calculated; or  i n  
the  case of spot wind,posltion of the observation if it d i f f e r s  from tha t  reported under 
paragraph 3 above. 



Parameter --------- 

Height a t  which low-level 
turbulence i s  observed 

Intensity of low-level 
turbulence 

9. Aircraft icing 

Intensity of icing 

10. Weather 

11. Cloud 
Genera 

Amount 

Height of base 

Resolution for  -------------- 
Type I1 data ------------ Type I11 data ------------- 
1 geopotential not required 
decameter 

Moderate or  severe not required 

Moderate or severe not required 

Reports of a l l  weather not required 
phenomena received 
from aircraft,  such 
as: rain, snow, 
freezing rain, water- 
spout, tornado, thun- 
derstom, etc. 

A s  i n  Code 0500 

In  the following 
t e r m  : scattered 
cloud (clear in- 
terval  predominant ), 
broken cloud (cloud 
masses predominant) 
continuous cloud ' 

Code 1577 

not required 

not required 

not required 
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Annex t o  paragraph 5.5 of t he  General Summary 

REQUIREMENTS FOR NON-MEXE0ROU)GICAL PARAMETERS COWTAINED I N  MESSAGES 

Message i d e n t i f i c a t i o n  

( i )  To d i s t i ngu i sh  between t he  various upper-air reports ,  t h e  message i d e n t i f i e r  
l e t t e r s  should be included i n  each message. These l e t t e r s  would a l s o  iden- 
t i f y  t h e  beginning of t he  message. 

( i i )  The i nd i ca to r  l e t t e r  M M should alw.ays be used a s  a two-let ter  group followed 
i i- 

by one space f o r  easy recognition. 

Localization of observations i n  space 

. ( i )  Land meteorological s t a t i o n s  and l i gh t sh ip s  using land code forms s h a l l  be 
i den t i f i ed  and t h e i r  pos i t ion  determined by means of t h e  WMO index number 
system. The pos i t ion  group should always cons is t  of t h e  block number and 
s t a t i o n  index number. 

( i i )  The pos i t i on  of sh ip  s t a t i o n s  s h a l l  be reported by means of geographical 
co-ordinates ( reso lu t ion  of O.1° i n  l a t i t ude ,  O.1° i n  longi tude) .  

Position checks 

( i )  Upper-air messages ------------------ 
Checks on positions of s ea  s t a t i ons  a r e  required. 

( i i )  Surface messages ---------------- 
Checks on positions of sea  s t a t i ons  by means of a pos i t ion  ver i fy ing  group 
are n o t  required f o r  sur face  data  since, t he  mandatory inclusion of ca l l -  
signs of ships i n  t he  message would, i n  a grea t  number of cases, provide a 
ce r t a in  pos s ib i l i t y  of checking t he  pos i t ion  by r e f e r r i n g  t o  the  l oca t i on  of 
previous observations. 

Ship's movement data  

The inclusion, i n  surface r epo r t s  from sea s t a t i ons ,  of d a t a  enabling t he  r e c i -  
pient  t o  ca l cu l a t e  the  pos i t ion  of t he  s t a t i o n  t h r ee  hours before the  time of 
observation is required. These data  would permit t h e  est imation of t he  inf luence 
of the pressure  f i e l d  on t he  reported pressure tendency. The sh ip ' s  course ( t r ue )  
made good dur ing  t he  th ree  previous hours expressed i n  tens  of degrees and t h e  
distance covered during t h i s  period i n  s teps  of t en ths  of a degree of l a t i t u d e  
( s i x  nau t i ca l  miles) would cons t i tu te  an acceptable reso lu t ion .  

Inclusion of & l e t t e r  c a l l  s igns  of ships  i n  meteorological repor t s  from sh ip s  

In te rna t iona l  four - le t te r  c a l l  signs of sh ips  a r e  required f o r  checks on t h e  
continuity wi th  respect t o  t he  posi t ion of t h e  sh ip  a t  successive observations 
and with r e spec t  t o  weather conditions reported. 



Localization of obsemations i n  time 

It is required t o  indicate the  time of observation either i n  the individual  
repor t  01- a t  the abbrehated heading of the b u l l e t i n .  
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Annex t o  paragraph 7.3.2 of the General Summary 

STATEMENTS aF DELFGATIONS ON IMPROVEMENTS OF THE 
EXCHANGE OF NORTHERN HEMISPHERE DATA 

Statement regarding a plan t o  upgrade the present d i rec t  cable connexion (75 baud) -----------------------------------------------------------------=----------------- 
between the NHEC New York and Off enbach - ------- ------------------------------ 
(Submitted by t h e  Delegatioris of the Federal Republic of Germany and the United 
Sta tes  of America) 

 he United S t a t e s  of America and the Federal Republic of Germany, i n  carrying 
out the i r  responsibilit  ies as hemispheric exchange centres, intend, early i n  1967, t o  u p  
grade the exist ing cable c i rcu i t  New York-Offenbach (now operating with a modulation r a t e  
of 75 bauds) t o  a fu l l  duplex telephone-type link (3 KC/S) between Washington and Offenbach: 

(1) To accommodate the transmission of meteorological information in  d i g i t a l  and 
non-digitai f om, 

(2) To provide capability for:  

2.1 high-speed transmission (2400 baud) f o r  the exchange of data of the 
northern and southern hemisphere as  well as  regional data in alpha- 
numeric form, and 

2.2 the transmission of meteorological information i n  graphic form. 

The upgrading of the c i r c u i t  between the  centres Washington and Offenbach t o  a telephone- 
type l ink w i l l  be a s ignif icant  improvement of the existing WMO hemisphere telecommunica- 
'tions system and consti tutes a contribution to the World Weather Watch. 

Provision can be made f o r  extension of the chamel 

( a )  t o  Paris t o  meet inter-regional exchange requirements and 

(b) t o  other European centres, as  required-. " 

( i i )  Statement of t h e  Delegation of France 

"1n connection 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 
ro le  of the Paris Centre i n  exchanges between Region IV and Region V I ,  uslng an extension of 
the 75 baud l i n k  between Offenbach and Paris. He noted with in te res t  the possible similar 
extension of the  high-speed telephone c i r c u i t  and said that  such an extension would be con- 
sidered, in order to enable. the Paris Centre t o  continue to  perform its present ro le  in 
exchanges between Region IV and Region Vt. " 



( i i i )  Statement ____________---___-------------------------------------------------------- regarding planning improvements of the telecommunication c i r c u i t  
Moscow-Cairo ------------ 
(Submitted by the Delegations of t h e  U.A.R and U.S.S.R) 

"The Union of Soviet Soc ia l i s t  Republics and the  United Arab Republic, aiming 
f o r  kxtension and improving of the exis t ing  telecommunication c i r c u i t  Moscow-Cairo i n  
1967-1968, have planned t o  es tab l i sh  a t  Moscow high-powered short-wave radio-transmitters 
and appropriate transmitting antenna, t o  be capable of independent s ide  band (ISB) operation 
and of point-to-point exchange of meteorological information between t h e  two centres i n  both 
coded and p i c t o r i a l  forms. 

The implementation of these arrangements w i l l  permit t o  operate two (%c/s) duplex 
radio  channels; one of which w i l l  be designated for  exchanging an increased amount of coded 
da t a  with a higher transmission speed than t h a t  used a t  present. The o ther  channel w i l l  be 
used f o r  facsimile transmissions. 

This plan w i l l  promote t o  a considerable e x t e n t  the improvement of the Global 
Telecommunication System t o  meet the World Weather Watch requirements. It enables Africa 
t o  be connected t o  t h e  WMC s i t ua t ed  a t  Moscow and enables Cairo t o  meet the fu ture  d e v e l o p  
ments of the  respons ib i l i t ies  imposed upon h e r  i n  the framework of the plan of Meteorological 
Telecommunications in Africa, l a i d  down by t h e  Technical Conference of Meteorological Tele- 
communications of RA I ( ~ u n i s  , November 1965 ) . 

Furthermore, it should be noted here that t h e  United Arab Republic is planning 
t o  establ ish,  i n  addit ion t o  t he  Cairo-Nairobi circuit,  new meteorological telecommunication 
c i r c u i t s  connecting Cairo t o  Kano and Algiers. This is mainly t o  implement t he  plan l a i d  
down by the above-mentioned Tunis Conference? 
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Annex t o  paragraph 7.16.3.2 of the  General Summary 

GUIDE LINES FOR THE CSM WORKING GROUP ON TELECOMMUNICATIONS FOR 
TEST CHARTS FOR FACSIMILF: TRANSMISSION 

1. Function of t e s t  charts 

The t e s t  chart is normally intended t o  f a c i l i t a t e  t he  evaluation of t h e  technical 
performance of  internat ional  meteorological facsimile services.  This chart  should permit 
examination as described i n  t h e  ITU publicat ion "use of the standard t e s t  chart  f o r  facsimile 
transmission of the picture received". 

2. Services on which t e s t  char t s  w i l l  be used 

The t e s t  charts w i l l  be used on a l l  services covered by WMO Standards and also 
facsimile services not necessari ly covered by WMO Standards,but which are  operated t o  the 
mutual benef i t  of two or more Members. 

3 .  Persons l ikely t o  use the cha r t  

Consideration should be given t o  t h e  probability t h a t  s t a f f  other than facsimile 
spec i a l i s t s  w i l l  be required t o  evaluate and comment on the qual i ty  of the received charts.  

4. Size  of basic c h a r t s  

One dimension o f  t h e  scanned area of t he  basic chart w i l l  be 45 cm, the  other 
being determined by the working group taking due account of the d e s i r a b i l i t y  of reducing 
t e s t ing  time. This scanning area s h a l l  be surrounded by a blank a rea  su f f i c i en t ly  large t o  
permit mounting the chart i n  t ransmit ters  generally i n  use by Members. 

5. Size  of small c h a r t s  

The working group sha l l  decide the method t o  be used t o  provide t e s t  charts  f o r  
facsimile systems using o r i g i n a l  char t s  smaller or  of a d i f ferent  aspect r a t i o  from tha t  of 
the basic char t .  I f  other charts  a r e  required t h e  study group s h a l l  design such charts. 

6. Scanning d i rec t ion  

The direction of  scan of t h e  basic chart  w i l l  be along the  45 cm dimension. An 
indication, such a s  an arrow, sui tably label led,  should be included i n  the body of a l l  char t s  
t o  indica te  the  scanning d i rec t ion .  

7. Chart content cont ras t  

The working group sha l l  decide on the  des i r ab i l i t y  of having both black and white 
t e s t  pa t te rns  and grey s c a l e  t e s t  pa t te rns  i n  the  one chart, considering the  poss ib i l i ty  of 
confusion a r i s ing  from the  poor reception of grey scales on black-white systems. 

8. Inclusion of weather chart  

To f a c i l i t a t e  evaluation, it is strongly recommended t h a t  a portion of a typica l  
weather char t ,  including p lo t t ed  characters, should be included. 
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9. Designation panel 

A portion of the chart  should allow f o r  the inclusion of the loca t ion  o r  c a l l  
s ign  of the t ransmit ter  and a l so  t h e  location, service and date/time group a t  the receiving 
point. 
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Annex t o  Resolution 1 (CSM-TV) 

WORKING GROUP ON DATA NEEDS AND CODES 

Part A 

Terms of Reference 

1. To develop a concebt and principles f o r  use i n  the determination and evaluation 
of data needs taking into account t h e  approach developed by the  previous Working Group on 
Codes (see Part C of th i s  annex). 

2. To study the implications of the introduction of reporting upper-air data (Plan 11) 
as  outlined in Amex V I  t o  t h i s  publication. 

3- To carry out t h e  studies l i s t e d  in Part D of th is  annex and i n  paragraph 5.3.2 of 
the general s m a r y .  

4. To obtain by means of surveys, requests and studies, l i s t ings  of data inputs 
(parameters and precision, time and space resolutions) needed by Members and WWW centres. 

5 .  To evaluate and co-ordinate the statements received from Members, Technical 
Commissions, Regional Associations and other working groups on needs f o r  data inputs. 

6 .  To review the existing international meteorological codes and t o  develop new codes 
or  recommend changes to exist ing codes, as  required. 

7 To develop by 1 January 1968 a coding procedure f o r  the mandatory reporting of 
pressure a t  s t a t ion  level  i n  reports from selected stat ions (See Rec. 49 (CSM-IV)). 

8. To revise the notes in  Volume B i n  accordance with the  request of Third Congress 
(see paragraph 5.8.1.9 of t h e  general surmnary of the work of Cg-111). 

9 To take action on problems assigned t o  the working group by the President. 

Part B 

1. No changes s h a l l  be recommended unless they provide substantial  advantages which 
are c lear ly  demonstrated. Severe res t r ic t ion i n  the frequency of code changes i s  necessary 
i n  order t o  minimize the need to reprogramme computers and ins t ruct  observers. 

+ These principles are not  meant t o  apply to  codes developed jointly with other authori t ies 
( e  . g. aeronautical codes ) . 
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2. The messages should be as compact a s  possible i n  order t o  reduce the time required 
for  t h e i r  transmission. To aid i n  t h i s  objective the  elements should not be reported with a 
greater  precision than is jus t i f ied  by the  method o f  measurement o r  the requirement. It 
might be necessary, however, t o  make provision for  a code resolut ion somewhat f i ne r  than the 
one p rac t i ca l ly  measurable a t  present with a view %o thing into account foreseeable improve- 
ments. On t h e  other  hand codes should not be made so compact that  they g ive  r i s e  t o  d i f f i -  
culty i n  ex t rac t ion  of required data o r  t o  unduly complex code forms. 

3 I n  the i n t e r e s t  of economy, and fo r  greater  smoothness i n  communications, mixed 
figure. and l e t t e r  code groups should no t  be used unless t h e r e  is a very marked advantage 
in  doing so. 

4. Groups of more or l e s s  than f i v e  f igures should not be used unless some marked 
advantage is a t ta ined  thereby. 

5 .  Due regard s h a l l  be given t o  the  needs of  synoptic  meteorology and of other  branches 
of p-ure and applied meteorology, including i n  part icular  aeronautical,  marine and agr icul tura l  
i n t e re s t s  and the  needs of automatic data-processing. 

6 .  The code form should be d is t inc t ive ,  enabling recognition of t h e  code type i n  the 
case of l o s t  bu l l e t in  headings. The use i n  each report  of  a unique i d e n t i f i e r  f o r  the type 
of report  w i l l  a i d  subs tant ia l ly  i n  reaching the  objective. 

7. It should be possible t o  obta in  an easy and unambiguous iden t i f i ca t ion  of the 
s t a t ion  tha t  took the observation. Furthermore, t h e  s t a t i o n  iden t i f i e r  should be complete 
in i t s e l f .  

8. Unique, unambiguous code forms and procedures should be developed f o r  in terna t ional  
use. Optional pa r t s  should be allowed only fo r  t he  most compelling reasons; should be 
c lear ly  iden t i f i ab l e  and should come a s  the l a s t  p a r t  of the message t o  allow easy delet ion 
when t h e  message is transmitted beyond the  area f o r  which t h e  optional parts are required. 

9. The order of groups i n  a repor t  should bearranged, bearing i n  mind the  following: 

( i )  The requirement of numerical weather predict ion and automatic s t a t ions  f o r  
measured observed parameters t o  appear before  v isua l  observations. 

(11) The need fo r  rapid p lo t t ing  i n  t h e  approved pattern. 

( i i i )  The need fo r  v isua l  observations t o  have p r io r i t y  over instrumental obser- 
vat ions in cer ta in  reports .  This applies  par t icu lar ly  t o  ship reports .  

10. Uniformity of uni t s  is required. 

11. Features which enable checking of essent ia l  data should be included, such as check 
information on the  loca t ion  of moving s t a t ions .  However, check d i g i t s  which have t o  be 
inserted by r e l a t ive ly  inexperienced observers should be a s  simple a s  possible l e s t  the  check 
information i t s e l f  prove a source of e r r o r  and confusion. 

12. The pr inc ip le  of the "family" system of code-making should not be car r ied  t o  the  
extent of v io la t ing  the above principles, since the  d i f f e r e n t  codes in a family serve a 
variety of purposes and users with d i f f e ren t  requirements. 

13- A n y  code names required should be brief ,  pronounceable and, i f  possible, se l f -  
evident. 



group considered t h a t  meteorological data a re  required f o r  two major areas: 

Basic meteorological problems (movement of major synoptic systems, planet- 
ary wave forecasting, etc.  ) ; 

Operational meteorological problems (aviation route forecasts, ship routing 
forecasts, etc. ) . 

The data needed t o  sa t is fy  requirements in each of these areas d i f fe r s  not only in type of 
data  but a lso  with respect t o  data resolution. 

2 .  Operational meteorological considerations, for  example, may require that detai led 
data be exchanged over g r e a t  distances. I n  view of paragraph (a) of the  terms of refe-rence 
of the Working Group on Codes established by CSM-111, it was f e l t  tha t  i n  attempting t o  de- 
termine the  fund.amenta1 d a t a  requirements, operational meteorological problems should only 
be taken in to  account when there is evidence that  a general requirement fo r  obtaining these 
data on a very large scale  exists ,  and tha t  i t s  exchange would need more than local o r  multi- 
l a t e r a l  arrangements. 

3 With respect t o  point 1 ( i )  above, it was considered tha t  the  data required to  
solve a given basic meteorological problem depended, t o  a large extent, on the nature and 
scale  of the associated meteorological phenomena. 

These phenomena may be categorized as follows : 

a. Mesoscale (sub-synoptic) 

b. Synoptic s c a l e  

c . Macroscale. 
I 

4. It was decided t o  use the problems associated with each of these scales t o  define 
data requirements. The th ree  following basic data types evolved: 

Type I data  ----------- 
Data required t o  analyse and predict ( for  periods up t o  12 hours) the influence 
of small-scale phenomena of short  duration upon the local  area ( l i e u )  being 
considered. 

These phenomena may be tornadoes, squall lines, loca l  ef fec ts  of synoptic scale 
systems ( f ron ta l  passage, height of low clouds, e tc .  ), localized phenomena caused 
by the influence of natural  or  man-made features, etc.  The area fo r  which Type I 
data a re  required would be approximately the s i z e  of part of a large country or 
a group of smaller  countries. 

Type I1 data ------------ 
Data required t o  analyse and predict the behaviour of synoptic scale systems and 
to  forecast t h e  weather associated with these systems. These data would be used, 
for  example, t o  identify a i r  masses, t o  forecast movement of cyclones, anticyclones 
and short-wave phenomena i n  the atmosphere. 
The area for which Type I1 data a re  required would be approximately the s i z e  of 
a WMO Region. 



Type I11 data  ------------ 
Data required t o  analyse and predict  the behaviour of macro-meteorological and 
synoptic sca le  systems i n  the  atmosphere. These d a t a  would be used, f o r  example, 
t o  def ine  general circulat ion,  t o  forecas t  large amplitude waves. 

The area  fo r  which Type I11 data a r e  required could vary i n  range from a hemisphere 
t o  t h e  en t i r e  globe. 

I n  general, da ta  requirements should be s ta ted  i n  terms of :  

(1)  Elements t o  be reported; 

( i f )  Reporting resolution; 

( i i i )  Reporting frequency; 

( i v )  Density of reporting s ta t ions .  

The survey covers only items ( i )  and ( i i )  above, s ince  questions ( i i i )  and ( i v )  a r e  being 
dea l t  with by other  constituent bodies of WMO. 

6 .  The main concept of code format t h a t  the group had i n  mind in preparing the survey 
was t h a t  the code form whichwould have t o  be developed as a consequence of these s tudies,  
should be sub-divided in to  three parts ,  each of them containing provision f o r  report ing of 
data of Types 111, I1 and I respectively. 

Remarks 

I n i t i a l  examination of t he  da ta  requirements i n  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 loca l ,  na t ional  
o r  mul t i la te ra l  basis.  

Consequently, r a the r  than allow these requirements t o  cloud the over-al l  pic- 
ture ,  the working group decided t o  eliminate them from the survey. 

Special data required f o r  aviat ion operations (RVR, runway temperature, d e  
t a i l e d  v i s i b i l i t y  reporting) a r e  of t h e  Type I category, even though they 
may have t o  be exchanged over long distances. The basic meteorological da t a  
required t o  s a t i s f y  general forecast ing requirements are considered t o  be i n  
t he  Type I1 or Type I11 category. 

Part  D 

Specific problems assigned t o  t h e  Working Group 

1. To study the impact of the increasing ava i l ab i l i t y  of  s a t e l l i t e  da t a  and radar 
weather information on the present cloud report ing system. To review the present cloud re-  
porting system i n  the  l i g h t  of t h i s  study, taking in to  account the  requirements of the t ro -  
p ica l  areas f o r  cloud and s t a t e  of the sky information. (See a l s o  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, I1 and 111 
data. The study should include t h e  requirements fo r  area coverage, duration, i n t ens i t i e s  and 
amounts of precipi tat ion,  the inclusion of e l e c t r i c a l  i n t ens i t i e s  and of hai l  with thunder-' 
storms. 



3. To study the requirements fo r  identif ication of individual messages, of surface 
synoptic reports of land stat ions and sea stat ions,  Including the times of observation and 
ship c a l l  signs. 

4. To study the l i s t  of parameters and resolutions given i n  Annex IV of t h i s  publi- 
cation and make recommendations on: 

The resolution needed f o r  reporting v i s ib i l i ty ;  

The resolution needed f o r  reporting a i r  temperature over land and sea and 
for  air-sea temperature d i f  f erence; 

The need and specifications f o r  the reporting of changes i n  temperature and 
windshifts from land and sea stations; 

The need and specifications f o r  reporting humidity, taking into account the 
need expressed by CAgM fo r  a resolution of 1 per cent re la t ive  humidity; 

The need and specifications f o r  reporting snow and i c e  cover and s t a t e  of the 
ground; 

The need and specifications f o r  the reporting of surface wind direction and 
speed, structure of wind, maxlnnun winds and severe squalls; 

Other problems a s  contained In  th i s  abridged Final Report of CSM-TV and i n  
the Final  Report of the second session of the Working Group on Codes. 
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Annex t o  Resolution 9 (CSM-W) 

ADDITIONS AM) AMENDMENTS TO THE TECHNICAL REGULATIONS 

Chapter 1 

Inse r t  the following new def in i t ions  : 

Automatic synoptic s t a t i o n  -- Sta t ion  at  which instruments make and transmit 
meteorological surface observations a t  spec i f ied  times o r  upon interrogation,  the  
conversion t o  code form f o r  in terna t ional  exchange being made a t  an ed i t i ng  s t a -  
t ion.  

Automatic climatological s t a t i o n  -- An unattended s ta t ion  which makes and records 
meteorological surface observations. 

Ordinary automatic synoptic s t a t i o n  -- An automatic synoptic s t a t i o n  f u l f i l l i n g  
specif ied m i n i m u m  performance charac ter i s t ics  f o r  the world-wide network. 

Supplementary automatic synoptic s t a t i o n  -- An automatic synoptic s t a t i o n  not  
f u l f i l l i n g  a l l  the m i n i m u m  performance charac ter i s t ics  spec i f ied  f o r  t h e  world- 
wide network. 

Chapter 2 

Paragraph 2.1.2.1 should read: 

Surface synoptic s t a t ions  

A. Land s ta t ions :  ----------- 
( a )  ~ a n n e d  s ta t ions :  

( i )  Principal s ta t ions ;  
( ii ) Supplementary stat ions. 

(b) Automatic s ta t ions  : 
( i ) Ordinary s ta t ions ;  
( ii ) Supplementary s ta t ions .  

B, Sea s ta t ions :  ----------- 
(a )  Mobile sh ip  s ta t ions :  

( i )  Selected sh ip  s tat ions;  
( i i )  Supplementary sh ip  s tat ions;  
( i i i )Auxi l ia ry  sh ip  s ta t ions .  

(b) Fixed sh ip  s ta t ions :  
(1) Lightship s tat ions;  
( t i )  Ocean weather s ta t ions .  



ANNEX XV 

(c)  Fixed automatic marine s t a t ions  : 
( I )  Ordinary s ta t ions ;  
(11) Supplementary s ta t ions .  

(d) Drif t ing automatic marine s t a t ions .  

paragraph 2.1.3, af ter  (d)  add: 

(e )  Automatic climatological s ta t ions .  

new paragraph 2.2.1.9 Members should es tabl i sh ,  e i t he r  individually o r  joint ly,  ordinary 
automatic marine s t a t ions  i n  such ocean areas where there, are: 
large gaps in the world network of surface synoptic s tat ions.  

, I 

new paragraph 2.5.3.3 Each Member should arrange f o r  i ts automatic climatological s ta -  
t ions t o  be inspected a t  su f f i c i en t ly  close in t e rva l s  t o  ensure 

,cor rec t  functioning of the instruments. 

paragraph 2.6.1.1 Subparagraph ( a )  should read ( the  addit ion is  underlined): 
(a )  Name and, where appropriate, s t a t i o n  index number (mention 
i f  s t a t i o n  i s  automatic); 

new paragraph 2.6.1.8 Each Member concerned should send t o  the  Secre tar ia t  not l a t e r  
than 1 March each year a complete l ist  of i ts  automatic marine 
s ta t ions  in operation a t  the beginning of the year, o r  amendments 
to t h e  previous l is t ,  giving the  following information f o r  each 
s t a t ion :  

Location of f ixed  stat ion;  s i t e  of launching and approximate 
operation area of d r i f t i n g  s ta t ions ;  

Radio cal l-s ign i n  case s t a t i o n  issues reports  in. inter-  
nat ional  code form; 

Name and locat ion of ed i t ing  s ta t ion;  

Description of the ins t ramenta t ion  including range and 
accuracy f o r  each element measured; 

Schedule of inspection. 
I 

new paragraph 2.6.1.9 Members launching d r i f t i n g  s t a t ions  should not i fy  other Members 
concerned within the  week a f t e r  the launching of each s ta t ion .  

Chapter 3 

new paragraph 3.1.1.6 A t  a n  ordinary automatic:land s ta t ion ,  a surface synoptic obser- 
vat ion should consist  of observations of a t  l e a s t  t he  following 
elements : 

(a )  Atmospheric pressure; 

(b) Wind d i rec t ion  and speed; ' 

(c )  A i r  temperature; 

(d) Precipitation, yes or  no ( a t  l e a s t  i n  t r o p i c a l  a reas) .  

new paragraph 3.1.1.7 A t  a n  ordinary f ixed automatic marine s t i t i o n ,  a surface synoptic 
observation should corisist of observations of a t  l e a s t  the  follow- 
ing elements : 
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( a )  Atmospheric pressure; 

(b) Wind direct ion and speed; 

( c )  A i r  temperature; 

(d)  Sea temperature; 

( e )  Precipitation, yes o r  no (a t  l e a s t  i n  t rop ica l  a reas) .  

new paragraph 3.1.1.8 A t  a d r i f t i n g  automatic marine s ta t ion ,  ' a surface synoptic ob- 
servat ion should consist  of as many as possible of the following 
elements : 

( a )  Atmospheric pressure; 

(b)  Wind direct ion and speed; 

( c )  A i r  temperature; 

(d )  Sea temperature; 

( e )  Waves; 

( f )  Precipitation, yes or no; 

(g)  Humidity. 

NOTE: It must be possible t o  ,determine the geographical locat ion of t h e  
s ta t ion .  

new paragraph 3.1.2.4 A t  an automatic cl imatological  s t a t i on  records should be made of  
elements selected from those i n  paragraph 3.1.2.1. 

new paragraph 3.3.1.8 A t  ordinary automatic synoptic s tat ions,  surface synoptic obser- 
vations should be made and reported at l e a s t  a t  main standard 
times. 

paragraph 3.4.10.1 should read ( the addit  ion 'is underlined ) : - - - -  
Sea'surface temperature observed a t  ships should be measured by 
e i the r  t he  "bucket" metho'd o r ' t h e  condenser intake method. 

paragraph 3.4.10.2 should read ( the addit ion is underlined): 
The method used a t  sh ips  f o r  measuring sea surface temperature 
s h a l l  be entered in  t h e  relevant  meteorological log. 

new paragraph 3.5.1.5 A t  ordinary automatic synoptic s ta t ions  a means of  on-si te  record- 
irig of t h e  observed da t a  should be provided. 

Chapter 6 

new paragraph 6.2.3 Fleteorological reports  from automatic s ta t ions  

6.2.3.1 Messages transmitted by an automatic s t a t ion  f o r  in terna t ional  
exchange 'should be capable of reception a t  the cent re  responsible 
f o r  the col lec t ion  of synoptic reports  i n  the area.  

6.2.3.2 Members should make every e f f o r t  t o  inform other in teres ted  Members 
of radio frequencies and code forms used by d r i f t i n g  automatic 
synoptic s t a t ions  which may d r i f t  beyond the  range of the  receiv- 
ing s t a t ions  of the Member which launched the s t a t ion .  
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Annex t o  Recommendation 8 (CSMN) 

AMENDMENTS TO WMO FUBUCATION No. 9 .TP. 4, VOLUME B 

Page I-A-3-32 

Amend the sixth line of Note (2) under ww - Present weather - t o  read: 

If. . . or (where specifically mentioned in the code) during the period of one 
hour immediately preceding it. In making the . . . .If 

Page I-A-4-66 

Add a t  the  end of the specification of code figure 07 the following: 

"; or, In the case  of ships, blowing spray a t  the s ta t ion " 



ANNEX X V l l  

Annex t o  Recommendation 9 (CSM-N) -- - .  

AMENDMENTS TO WMO PUBLICATION No. 9 .TP. 4, VOIUME B 

Pages I-A-1-5 and I-A-1-21 

Amend the groups (IdwdwPwHw) (21 E E R ) to  read: 
s s s s  

Page I-A-1-21 

Amend Note (5) ( i )  t o  read: 

(1) Coastal s ta t ions  and light-vessels may add i n  the i r  report the wave group(s) 
(3PwPwHwHw (dwdwPWHwHw ) ) i n  accordance with national or regional instructions . 
Coastal s ta t ions  desir ing t o  report  'tendencyn of the waves replace these 
wave groups by WATEN 0 P P H H . 

W W W W W  

Page I-A-1-25 

Amend Note (7) ( i i ) .  and ( i l i )  t o  read: 

( t i )  Coastal s ta t ions  may add i n  t h e i r  reports  the wave gr&p(s) 3PwPWHWHw' 

(d d P H H ) if' required. 
, W W W W W  

( i i i  ) Coastal s,tations desir ing t o  report "tendency" of the waves replace these 
wave groups by the groups WATEN-0 P P H H . 

W W W W W  

Page I-A-1-28 .'- / 

Inser t  a f t e r  Note 7 ( iv )  the following: 
-- 

(v). Q T ~ T ~ T ~ ~ ~ ) -  This group is optional fo r  merchant ships but mandat6ry for  
A-- ocean weather ships. 

Amend Note 7 (v)  t o  read: 

(v i )  ( J P ~ P ~ H ~ H ~  (dwdwPwHWHW)) - These groups should,be included in the  report. 

They are mandatory 'for ocean weather s t a t ions .  The group 3P P H H i s  t o  be / 
W W W W  

used t o  report  wind' waves. When. swell can be distinguishe& from wind waves 
the swell should be reported by the group dwdwPwHwHw, &d t h l s  group should 

be repeated t o  report a second swell system i f  such can be distinguished. If 
there is a swell with no wind waves the f i r s t  group i,s t o  be reported as  3//00. 
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Renumber ( v i )  and (vi i )  a s  . ( v i i )  and ( v i i i )  respectively. Delete Note 8 ( i )  and renumber 
subsequent paragraphs as ( I ) ,  ( i i )  and ( i l l ) .  

Page I-A-3-12 

Under Hw delete FM 11.C, FM 16.A, FM 21.C 

Page I-A-3-13 

Under HwHw add FM 1 1 . C ,  FM 16 .A, FM 21.C 

Page I-A-3-21 

Amend the specif ica t ion under P t o  read : 
W 

Period of waves (code 3155) 
(FM 11 .C ,  FM 1 6 . ~ ;  FM 21.D, FM 51.D, FM 61.D) 

(1) Coastal s t a t ions  equipped with instruments for  measuring accurately the 
period and height of waves, I. e. instruments for  recording waves and for  
harmonic analysis of the records, should send one or more groups of the 
form 3P P H H (d d P H H ), each group denoting a separate system of 

W W W W  W W W W W  

waves, distinguished by a signif  icant difference of period. 

(2) Coastal s t a t ions '  not equipped with suitable instruments for  recording the 
characterist ics of waves, but desiring t o  report "tendency1' i n  addition, 
instead of t h e  group(s ) JPwPwHwHw ( d w d w ~ w ~ w ~ w  l, send the group O ~ P ~ P ~ ~  , 
preceded by the word WATEN. 

Page I-A-3-22 

Add t o  the reference under the specification of the synoptic l e t t e r s  PwPw the 

following: FM 11 .C ,  FM 16.A, FM 21.C. 

Page I-A-3-29 - 
Inser t  before TdTdTd the following: 

TwTwTw 
Sea surface temperature In tenths of a degree Celsius (FM 2 1 . ~ ) .  For negative 
temperatures 500 is added t o  the absolute value of the temperature i n  tenths of 
a degree Celsius. Thus a temperature of -T T T tenths of a degree Celsius is 

W W W  

reported by 500 + TwTwTw 

Page I-A-3-30 

Inser t  before t t ' the following: 
R R 

t~ 
The tenths f i g u r e  of the a i r  temperature (FM 21.C) 

Page I-A-4-48 

Amend Code 3155 t o  read: 

Code 3155 ---. - 

Pw - Period of waves 
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Code figure 

10 seconds 

11 seconds 

12 seconds 

13 seconds 

14 seconds or more 

5 seconds or less 

6 seconds 

7 seconds 

8 seconds 

9 seconds 



Page I-A-4-59 
Amend Code 4080 ( tR tR  - - b a t i o n  of prec ip i ta t ion)  t o  read: 

Code 4080 

tRtR 
-- Observational period f o r  RR and duration of prec ip i ta t ion  

Observational period 

Code 
f igure  

6 hours 

Total  
prec ip i ta t ion  

None 
Less than 15 min. 
15 t o  30 min. 
30 t o  45 min. 
45 min.to 1 h 

e t c .  
2 h 4 5 t o 3 h  

3 h t o 3 h 3 0  . 
3 h 3 0 t o 4 h  

e tc .  

Duration not 
spec i f  ied  

7 

:ode 
'igure - 
20 
21 $1 25 

32 I 
33 
34 - 

38 

41 
42 

49 

12 hours 

- 
Code 
f igure  

Total  
prec ip i ta t ion  

None 
Less than 15 min. 

Same code 
a s  f o r  
6 h  

Same code 
a s  f o r  
6 h  

6 t o 7 h  
7 t o 8 h  

e tc .  
Duration not 
specif ied 

18 hours 

Total  
prec ip i ta t ion  

None 
Less than 1 h 
1 t o 2 h  . 
2 ' t o  3 h  
3 t o 4 h  

e t c .  
16 t o  17 h  
17 t o  18 h  

Duration not 
specif ied 

- 
:ode 
'igure - 

24 hours 

E 
Total  

?3 
prec ip i ta t ion  

5 
3 8 None 

Less than 1 h 
1 t o 2 h  
2 t o 3 h  
3 t 0 4 h  

e t c .  
16 t o  17 h  
17 t o  18 h  

e t c .  

23 t o  24 h  

Duration not 
specif ied 
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Annex t o  Recommendation 13 ( c S ~ I V )  

AMENDMENTS TO WMO PUIXICATION No. 9 .TP. 4, VOLUME B 
REPORTING OF SHIP'S AVERAGE SPEED 

Page I-A-4-62 

Amend Code 4451 t o  read: 

v - Ship 's  average speed made good during the  three hours preceding the time of 
s 

observation 

Code 
f igu re  

0 

1 -  5 
6 - 10 

11 - 15 

16 - 20 

21 - 25 

26 - 30 

31 - 35 
$ - 40 

Over 40 

knot 

knots 

knots 

knots 

knots 

knots 

knots 

knots 

knots 

knots 

0 kilometre per hour 

1 - 10 kilometres per hour 

11 - 19 kilometres per hour 

20 - 28 kilometres per hour 

29 - 37 kilometres per hour 

38 - 47 kilometres per hour 

48 - 56 kilometres per hour 

57 - 65 kilometres per hour 

66 - 75 kilometres per hour 

Over 75 kilometres per hour 
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Annex t o  Recommendation 1 4  (cSM-n) 

Par t  A 

AMENDMENTS TO WMO PUBLJCATION No. 9. TP. 4, VOLUME B 

FM 35 .D TEMP - UPPER-LEVEL PRESSURE, TEMPERATURE, 
HUMIDITY AND WIND REPORT FROM LAND STATION 

Code format ----------- 
Data up t o  and inc lud ing  100 rnb 

YYGGId IIiii I d e n t i f i c a t i o n  groups 

Surface d a t a  

TITITalDIDl dldlf lf lf 1 
Data f o r  s tandard i sobar ic  
s u r f  aces 

TtTtTatDtDt dtdtftftft 
~ r o p o p a u s e ( s  ) d a t a  

drndmf mf mf m 
. . . . .  Maximum wind(s) d a t a  

Data up t o  and inc lud ing  100 m b  
( a l s o  f o r  reg iona l  codes) 

I d e n t i f i c a t i o n  groups 

P a r t  B ------ 

MiMi 
n n P P P  
0 0 0 0 0  

IIiii 

Surface da ta  

Data f o r  s i g n i f i c a n t  l e v e l ( s )  
w i t h  respec t  t o  temperature 
and/or h m i d i t y  

n n P P P  
11111  

. . . . .  
n n P P P  

n n n n n  

Data f o r  s i g n i f i c a n t  l e v e l ( s  ) 
w i t h  respect  t o  wind 

ddf f  f  



Part  B (cont 'd)  ------- Code format ----------- 
41414 NhCLhCMCH 

51515 Code groups t o  be developed regionally 

MiMi 

n n P P P  
11111 

n n P P P  
n n n n n  

. . . . .  
n n P P P  

n n n n n  

IIiii 

Contents -------- 
Cloud data 

Data i n  regional  code(s) 

Data above 100 mb 

Iden t i f i ca t ion  groups 

dldlf lf lf 1 
Data f o r  standard isobaric  
sur f  aces 

. . . . .  

dtdtf tf tft Tropopause(s) da ta  

. . . . .  Maximum wind(s) data 

IIiii 

Data above 100 mb (a lso  f o r  
regional  codes ) 

Ident i f ica t ion  groups 

Data fo r  s ign i f i can t  l e v e l ( s )  
with respect t o  temperature 
and/or humidity 

Data f o r  s ign i f i can t  l e v e l ( s )  
with respect t o  wind 

51515 Code groups t o  be developed regionally Data i n  regional  codes 

FM 36 .D TEMP SHIP - UPPER-LFVEL PRESSURE. 
TEMPERA-, HUMIDITY AND WIND REPORT FROM SEA STATION 

Part A ------ 
Mi"l YYGGId ggLaLaLa QcLoLoLoLo 
Same contents and format as  FM 3 . D  

Part B ------ 
MI"i =GG/ 99LaLaLa QcLoLoLoLo 
Same contents and format as  FM 3 . D  

Same contents and format as FM 35.D 



Part D ----- 
Mi% =W/ ~~L,L,L, QcLoLoLoLo -L~'L, 
Same contents and format a s  FM 35 .D 

New o r  amended symbolic l e t t e r s  

- Indicator of the last  isobaric  surface f o r  which the wind group is included In Part A 
Id 

o r  i n  Part C of TEMP and TEPIP SHIP repor ts  (Code 1734), (FM 35.D, FM 36.D). 

N O T E S  I 

(1)  When wind data a r e  missing f o r  one o r  more of the_ isobaric  surfaces but are 
avai lable for  o the r  isobaric surfaces below and above, a group (or  groups) of 
s o l i d i  sha l l  be  included in place of the missing data. 

(2 )  The wind group s h a l l  be omitted in  t h e  case of those isobaric  surfaces above 
1000 mb for which no da ta  a re  available, provided wind data a r e  not available 
f o r  any s t i l l  higher surface. 

(3)  A wind group s h a l l  always be included for  the surface l eve l  and the  1,000mb level .  
I f  no wind d a t a  a r e  avai lable for  these surf aces, groups of s o l i d i  s h a l l  be 
included a t  t h e  appropriate places. 

. . .Tan, Tat Approximate ten ths  value a id  s ign (plus or minus) of t he  a i r  temperature 
a t  i soba r i c  surfaces, at s igni f icant  leve ls  or  a t  tropopause level .  

N 0 T E S : (1) Ta even means temperature posi t ive 

T odd means temperature negative 
a- 

( )  Method of coding: 

Tenths f igure 
of observed 

a i r  temperature 

0 1 
1 )  

2 1 
3 ) 

4 
5 1 

6 1 
7 ) 

8 
9 1 

Ta code f igure  

Temperature posi t ive 

0 

2 

4 

6 

8 

Temperature negative 

1 

3 

5 

7 

9 
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TT, TOTo, TIT1, ..T T n ns TtTt 
= A i r  temperature i n  whole degrees Celsius, a t  isobaric sur- 

faces, a t  significant l eve l s  or a t  tropopause level .  

N 0 T E : This temperature, measured i n  degrees and tenths, is not rounded off t o  
the next whole degree; only the whole degrees are indicated by TT, T T 

0 O* 

TITl . . . . TnTns TtTt. The tenths of t h i s  temperature are  indicated by 

means of Ta, Tao, Tal . . . Tan, Tat. 

Dew-point depression a t  the surface, a t  the i sobar ic  surfaces, a t  the significant  
levels and a t  the tropopause l eve l  
(Code 0 777) (FM 35.D, FM 36.D) 

N 0 T E : When no humidity data  are available t h e  corresponding symbols shal l  be 
replaced by // i n  the relevant group. 

Hundreds and tens of degrees of the observed wind direction rounded off t o  the 
nearest 5 O  

N 0 T E : When encoding, the uni ts  f igure of t h e  wind direction a f t e r  it has been 
rounded off as above is added t o  the hundreds f igure  of the wind speed. 

E k .  (a )  293O / 162 knots i s  encoded: 

295 
+ 162 - 

29662 - 
(b) 292O / 162 knots is encoded: 

290 
+ 162 

- 
f f f ,  fofofo, flflfl ... ) 

) Wind speed expressed i.n knots or i n  knots increased by 500 
1 
) See note under dodo, dldl.. . dndn 

Longitude i n  tenths of a degree (Figure for hundreds included) 

pressure a t  levels numbered n n ...., n n i n  whole millibars up t o  and 
1 1' n n 

including 100 mb and i n  tenths of millibars above 100 mb (FM 35.D, FM 3.D) 

Pressure a t  the tropopause level  i n  whole mi l l ibars  when t h i s  level  occurs up t o  
or a t  100 rnb level  and i n  tenths of millibars above 100 mb (FM z . D ,  FM 36.D) 



Pressure a t  the maximum wind leve l  i n  whole mil l ibars  when t h i s  l eve l  occurs up to  
and a t  100 rnb l e v e l  and i n  tenths of mil l ibars  above 100 mb (FM 35.D,  FM 3 6 . ~ )  

Day of month (GMT), as on page I-A-3-35 Volume B, Publication No. 9. Add Note (4 ) :  
In  FM p . D ,  33.D, 3 5 . D ,  $.D, 41.D use of W is made t o  indicate the uni t  of wind 
speed i n  addition t o  indicating the  day of the month. When wind speeds are  given 
i n  knots 50 i s  added to W. When the speed is given i n  m/s YY is not modified. 

New symbolic groups 

Indicator  for tropopause da ta  (Pa r t s  A and C) .(FM 35.D, FM 3 6 . ~ )  

Indicators  for maximum wind data (Parts  A and C )  .(FM 35.D,  FM 3 6 . ~ )  . 

-66 is  used when maxim wind da ta  which follow are  observed a t  the top of the  
sounding and the  wind speed a t  t h a t  level  is  the  highest observed throughout the 
sounding. 

Indicator  group. Data f o r  s igni f icant  leve ls  r e l a t ing  t o  wind (Parts  B and D ) .  
(FM 35.D, FM $.D) 

Indicator  group. Data f o r  250 mb surface follow (part  B) .(FM 35.D, FM $.D) 

Indicator  group. Cloud information (Part B). (FM 35.D, FM $.D) 

Indicator  for recognit ion of mobile s ta t ion  repor t  (Parts  A,B,C and D). (FM 3 6 . ~ ,  
FM 4 1 . ~ )  

Indicator  group. Additional data i n  regional code follow (pa r t s  B and D) . (FM 35 .D, 
FM 3 6 . ~ )  

New or amended code tab les  

DD -- Dew-point depression -------------------- 
Code fie;ure Dew-point depression 

(degrees Celsius) 
Code f igure  Dew -point 

depression 
(degrees Cel. ) 

48 4.8 
49 4.9 

5 20, , , , , - , - , , , , 
51 
52 
53 ) Not used 

54 



-- Indicator of the l a s t  isobaric standard surface f o r  which the wind group is  included .................................................................................... Id i n  Part A o r  in Part C of TEMP and TEMP SHIP reports  .................................................... 
Wind group included up t o  and including the following standard isobaric  surfaces: 

Code f igure  Part A P a r t  C 

No wind group is  included fo r  any i soba r i c  surface. 

Code 2582 

MiMi -- Message indent i f ie r  l e t t e r s  ........................... 
Part  r e l a t ing  t o  TEMP and TEMP SHIP t o  be amended as follows : 

Code l e t t e r s  

Qc Quadrant of the  globe 

Report 

TEMP o r  TEMP SHIP, Part A 
TEMP or  TEMP SHIP, Part B 
TEMP or  TEMP SHIP, Part C 
TEMP or  TEMP SHIP, Part D 

Code 3333 

I 
NW I - NE 

Code f igure  Latitude Longitude 
- 

'\\\ 

I 
I " 

1 North East 1 I ,' ,' 
3 South East "'\ , 

W \.I 0' E 
5 South West -- --------- ------- ---- 

' I  . 
7 North West ,' ‘-. " I '. ' I 

'/ \'\ 

SW' I - SE 
I - 

The choice i s  l e f t  t o  the observer i n  t he  following cases: 

When the  ship is  on the Greenwich meridian o r  t he  180th meridian 

(L L ii L = 0000 or  1800 respect ively):  
0 0 0 0  



Qc I 1 or 7 (northern hemisphere) or  

Qc 1 3 or 5 (southern hemisphere); 

When the sh ip  is on the Equator (LaLaLa = 000); 

Qc 
= 1 or 3 (eastern longitude)  or  

Qc 
= 5 o r  7 (western longitude) .  

Part B 

NOTES DEVELOPED AS GUIDANCE FOR THE SECRETARIAT I N  PREPARING THE 
FINAL TEXT FOR INCLUSION I N  WMO PUBLICATION No. 9 .TP. 4, VOLUME B 

(1)  The code name TEMP refers  t o  an upper-air report  ( i . e .  upper-level pressure, 
temperature, humidity and wind) from a land s ta t ion .  The word TEMP s h a l l  not be transmitted 
as  par t  of t h e  report. 

(2) The code form is  divided i n t o  a number of sections f o r  reference purposes. The 
sect ions a r e  : 

Parts  of TEMP 

Contents -------- 
Ident i f ica t ion  - posi t ion 
Data f o r  standard isobaric  surfaces 
Data fo r  the tropopause l eve l  
Data f o r  the maximum wind l eve l  
Data f o r  s igni f icant  leve ls  with 
respect t o  temperature and/or r e l a t i v e  
humidity 
Data f o r  s igni f icant  leve ls  with respect 
t o  wind 
Data f o r  250 mb surface 
Cloud da ta  
Regional codes 

( i )  TEMP d a t a  s h a l l  be divided in to  four parts  f o r  transmission purposes ( i . e  
Parts A, B, C, and D); 

( i i )  Each of t h e  four par t s  of TEMP s h a l l  be coded a s  a separate repor t  in t h e  
format spec i f i ed  i n  the  symbolic .f o m .  

Part  A 

( i )  TEMP r e p o r t s  exchanged hemispherically s h a l l  always include Par t  A; 

( i i )  Part A s h a l l  contain data,  i n  so f a r  a s  available, only f o r  leve ls  up t o  ---- 
and including the  100 mb l eve l  as  follows : 

(a) Iden t i f i ca t ion  section; 
(b) Su r face  data; 
(c )  D a t a  f o r  the standard isobaric  surfaces of 1000, 850, 700, 500, 400, 

300, 200, 150, and 100 mb 
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(d )  Data f o r  t he  l e v e l ( s )  of the  t ropopause(s) ;  and 

(e )  Data f o r  t h e  l e v e l ( s )  of the  maximum wind(s). 

Part  B 

(1)  Par t  B s h a l l  contain data ,  i n  s o  f a r  as available,  only f o r  l eve l s  up t o  and 
including t he  100 mb l eve l  as  follows: 

( a )  I den t i f i c a t i on  section; 
(b)  Surface data;  
( c )  Data f o r  s i gn i f i c an t  l eve l s ,  w i t h  respect t o  temperature and/or 

r e l a t i v e  humidity; 
( d )  Data f o r  s i gn i f i c an t  ' levels  with respect  t o  wind; 
( e )  Data f o r  t he  250 mb surface;  
( f )  cloud da t a  observed a t  t h e  moment of  release of the  balloon; and 
( g )  Data determined by reg iona l  agreement and regional ly developed code 

f  orms . 
Part C 

( i )  TEMP repor t  exchanged hemispherically s h a l l  always include Par t  C; 

( i i )  Par t  C s h a l l  contain data,  i n  s o  f a r  a s  available,  ---- only f o r  l eve l s  above 
t he  100 mb l e v e l  as  follows: 

( a )  I den t i f i c a t i on  section; 
( b )  Data fo r  t h e  isobaric  surfaces of 70, 50, 30, 20, and 10 mb; 
( c )  Data f o r  t he  l e v e l ( s )  of t he  tropopause(s); and 
(d)  Data f o r  t h e  l e v e l ( s )  of t he  maximum wind(s). 

Part D 

( i )  Par t  D s h a l l  contain data,  i n  s o  f a r  a s  available,  only f o r  l e v e l s  above t h e  ---- 
100 mb l eve l  a s  follows: 

( a )  I den t i f i c a t i on  section; 
( b )  Data f o r  s i gn i f i c an t  l eve l s ,  wi th  respect t o  temperature and/or 

r e l a t i v e  humidity; 
( c )  Data f o r  s i gn i f i c an t  l e v e l s  with respect  t o  wind; and 
( d )  Data determined by reg iona l  agreement and regional ly developed code 

f  orms . 
The i sobar ic  surfaces a r e  sometimes r e f e r r ed  t o  as MANDATORY l e v e l s .  The l e v e l s  
determined with respect  t o  spec i f ied  c r i t e r i a  f o r  changes i n  a i r  temperature 
and/or r e l a t i v e  humidity a r e  sometimes ref  e r r e d  t o  a s  SIGNIJ?ICANT l eve l s .  The 
leve ls  determined with respect t o  spec i f ied  c r i t e r i a  f o r  changes i n  wind speed 
and d i r e c t i o n  a r e  sometimes re fe r red  t o  as  SIGNIFICANT leve ls  a l s o .  

When the  geopotent ial  of a  standard i sobar ic  surface is lower t han  t h e  a l t i t u d e  
of t he  repor t ing  s t a t i on ,  the  a i r  temperature-humidity group f o r  t h a t  sur face  
s h a l l  be inc luded ' in  t he  report .  So l i d i  (/////) sha l l  be reported f o r  these 
groups ( i . e .  i n  Sect ion 2 of Part A ) .  The wind groups f o r  t he se  l e v e l s  s h a l l  be 
included i n  t he  repor t  as specif ied by the va lue  reported fg r  symbol Id. 
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(10) Whenever it i s  des i red  t o  extrapolate a sounding f o r  t he  Computation of the geo- 
potential  a t  a standard isobaric  surface the following ru les  sha l l  apply: 

( i )  Extrapolation i s  permissible i f ,  and only i f ,  the  pressure difference 
between the minimum pressure of t he  sounding and the  isobaric surface for  
which the extrapolated value is being computed does not exceed 1/4 of the 
pressure t o  which extrapolated value i s  desired, provided the extrapolation 
does not extend through a pressure in terva l  exceeding 25 mb; 

( i i )  For the purpose of geopotential calculat ion and f o r  t h i s  purpose only, the 
sounding w i l l  be extrapolated, using two points only of the sounding curve 
on a log p T-diagram, namelythatat  the minimum pressure reached by the  
sounding and that  a t  the pressure given by the  sum of t h i s  minimiun pressure 
and the pressure difference, mentioned i n  (1) above. 

(11) When a SIGNIFICANT level  (with respect t o  a i r  temperature and/or r e l a t ive  humidity) 
and a standard i sobar ic  surface coincide, data fo r  t h a t  l eve l  s h a l l  be reported i n  
both forms in P a r t s  A and B (or  C and D, a s  appropriate) .  

(12) If i n  the determination of  SIGNIFICANT l eve ls  with respect  t o  a i r  temperature 
and/or re la t ive  humidity the c r i t e r i a  f o r  e i t he r  parameter a re  s a t i s f i e d  a t  a 
part icular  point i n  a l t i tude ,  data for  both parameters s h a l l  be reported f o r  
t ha t  level .  

(13) The SIGNIFICANT l eve ls ,  with respect t o  a i r  temperature and r e l a t ive  humidity, 
included i n  Par t s  B and D s h a l l  be i n  su f f i c i en t  number t o  provide f o r - t h e  
reconstruction of  t he  sounding i n  such d e t a i l  a s  might be required t o  meet local  
forecast requirements. 

(14) The c r i t e r i a  f o r  determining SIGNIFICANT levels  f o r  internat ional  exchange are 
based on the premise tha t  the SIGNIFICANT data "alone" s h a l l  make it possible t o  
reconstruct the air-temperature and r e l a t ive  humidity curves within the  l imi ts  of 
the c r i t e r i a  spec i f ied .  SIGNIFICANT l eve ls  a re  se lec ted  as follows: 

( a )  Surface l e v e l  and highest  leve l  of sounding; 

(b)  Bases and tops  of inversions and isothermal layers  which are  a t  l e a s t  20 m b  
thick or a r e  characterized by a subs tant ia l  change i n  r e l a t ive  humidity 
provided t h a t  the base of ' the layer  occurs below the  300 mb leve l  o r  below 
the f i r s t  tropopause; whichever is higher. 

( c )  Levels which are necessary t o  ensure tha t  the  temperature obtained by l i nea r  
interpolat ion (on a T-log p or  e s sen t i a l ly  s imi lar  diagram) between adjacent 
s igni f icant  levels  s h a l l  not depart from the  observed temperature by more 
than 1°C below the 300 mb level  o r  the  f i r s t  tropopause, whichever is reached 
f i r s t ,  and by more than 2OC above t h a t  level ;  

(d)  Levels which are necessary t o  .ensure tha t  r e l a t i v e  humidity obtained by 
linear in terpola t ion  between adjacent s ign i f i can t  levels  s h a l l  not' depart 
by more than  15 per cent from the observed value. (The c r i t e r i o n  of 15 per 
cent r e f e r s  t o  an amount of r e l a t ive  humidity and NOT t o  a percentage of 
the observed value, e.g. i f  the observed value is 50 per cent the  interpol- 
ated value would l i e  between 35 per cent and 65 per cent . )  

(15) SIGNIFICANT l e v e l s  determined according t o  the c r i t e r i a  given i n  notes 14(c) and 
(d)  sha l l ,  in s o  f a r  as possible, be the  ac tua l  leve ls  a t  which the  prominent 
changes i n  the l a p s e  r a t e s  of a i r  temperature o r  r e l a t i v e  humidity occur. 



The code f igure  00 f o r  symbol n n r e fe r s  t o  surface da t a  only and it s h a l l  never 
0 0 

be used t o  indicate any other  level .  I n  Part B the successive SIGNIFICANT levels  
a r e  numbered 00 (surface), the f i r s t  l eve l  11, 22, ... e tc .  ..,$99, 11, 22 ... e tc .  
I n  Part D the  f i r s t  leve l  above 100 mb i s  numbered 11, the second 22, . . . e tc .  . . . 
99, 11, 22, .. . etc.  

I n  Parts B and D a layer f o r  which data are missing s h a l l  be indicated by report- 
ing the boundary levels  of the layer and a l e v e l  of s o l i d i  (/////) t o  indicate 
the  layer of missing data. The boundary leve ls  a re  the levels  c loses t  t o  t he  
bottom and top of the  layer  for  which observed da ta  a re  available. The boundarjr 
leve ls  a re  not required t o  meet SIGNIFICANT l e v e l  c r i t e r i a .  The boundary leve ls  
and the missing data leve l  groups w i l l  be i den t i f i ed  by appropriate nn numbers. 
For example: 

Where the leve ls  33 and 55 are  the boundary l e v e l s  and 44 indicates the layer  
f o r  which data a r e  missing. 

Only wind da ta  obtained, e i t he r  by v i sua l  or electronic means, from the radio- 
sonde ascent s h a l l  be included i n  the TEMP repor t .  Wind data obtained by means 
other  than a radiosonde type ascent s h a l l  not  be included i n  a kMP repor t .  

When during an ascent the pressure can no longer be obtained but wind can be 
obtained, the wind data so  obtained may be reported i n  PILOT but s h a l l  not be 
reported i n  TEMP. 

The term "surfacett re fers  t o  a horizontal  plane whose height above MSL is the  
same a s  the  f loor  of the instrument she l te r .  A l l  data re fer red  t o  a s  "surface 
data" a re  observed with reference t o  t h i s  plane. 

Cr i t e r i a  f o r  determining maximum and s ign i f i can t  winds a r e  given i n  Annexes VII 
and VIII. 

When more than one tropopause is  observed, they a r e  reported by repeat ing the  
tropopause sect ion.  When the  tropopause data a r e  not observed the group 88999 
s h a l l  be reported instead of the tropopause sec t ion .  

When more than one maximum wind is observed, t hey  may be reported by repeat ing 
the  maximum wind section. When a maximum wind is not observed or  reported, the  
group 77999 is  reported i n  l i e u  of the maximum wind section. 

When wind data a re  avai lable fo r  a l l  levels ,  t h e  wind group s h a l l  always be in- 
cluded i n  the  report  fo r  each leve l  as indicated i n  the symbolic form. I f  wind 
da ta  a r e  not avai lable for  a l l  levels  t h e  procedures given below s h a l l  be followed: 

( i )  See Note 9: 

( i i )  When wind data a re  missing f o r  one or more standard isobaric surfaces but 
a r e  avai lable fo r  other  standard isobaric  surfaces below and above, t he  
wind group(s) (1.e. d d f f f ) s h a l l  be coded by means of so l id1  
( i .e .9 /////I; n n n n n  
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( i i i )  When wind da t a  a r e  missing f o r  a standard i sobar ic  sur face  and a r e  a l s o  
missing f o r  a l l  succeeding standard isobaric  surfaces t o  t he  termination 
of the ascent ,  t h e  wind group s h a l l  be omitted f o r  a l l  these  l eve l s  and the  
symbol I reported accordingly. 

d 

The f ive-f igure character  of the  groups s h a l l  be maintained. When da t a  a re  
missing, the appropr ia te  number of s o l i d i  s h a l l  be coded t o  ind ica te  t ha t  datum 
fo r  a pa r t i cu l a r  parameter is  missing. 

The ins t ruc t ions  regarding Parts A and B of t he  repor t  with respect  t o  the inclu-  
s ion  of "data up t o  and including 100 mb", and regarding Par t s  C and D with respect  
t o  the  inclusion of "data  above 100 mb" must not  be contravened. For example: 
I f  da t a  a t  or below 100 mb a r e  not included i n  e i t h e r  Parts  A o r  B, a s  appropriate,  
they must not be included i n  Parts C or D. I n  t h i s  instance t h e  non-included data 
s h a l l  be t ransmit ted separa te ly  i n  t he  form of a correct ion message. 

1. The code name TEMP SHIP r e f e r s  t o  an upper-air repor t  ( i . e . ,  upper-level pressure, 
temperature, humidity and wind) from a sea  s t a t i on .  The words TEMP SHIP s h a l l  
not be t ransmit ted as p a r t  of the  repor t .  --- 

2. The Notes (2) t o  (26) inclusive,  given under FM 35.D, apply equally t o  FM S.D. 
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Annex to Recommendation 15 (CSM-m) 

Part A 

AMENDMENTS TO WMO FUEGICATION No. 9 .TP. 4, VOLUME B 

FM 32 .D (PILOT) 

Part A - 
Mi"i WGGa4 IIiii 

Data up to and including 100 mb 

Identification - Position (Section 1) 

ddf f f ddfff .... .etc. Standard isobaric surfaces (section 2) 

Part B - 
MiMi 

WGGa 
4 

IIiii 

Maximum wind(s) (Section 3) 

Data up to and including 100 mb 

Identification - position (section 1) 
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9 
t u u u  n 1 2 3  ddfff ddf f  f  ddf f  f  

8 Or I 
Fixed regional and/or s ignif  lcant  ..... ..... ..... ..... l e v e l s  (Section 4 )  

Part  C 

MiMi WGGa4 IIiii 

o r  ) ddfff ddfff . . . . . e tc .  

Data above 100 mb 

Ident i f ica t ion  - pos i t ion  (sect ion 1 )  

Standard isobaric sur f  aces ( sec t ion  2)  

Maximum wind(s) ( sec t ion  3 )  
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Part D 
_5_ 

Data above 100 mb 

Ident i f ica t ion  - posi t ion (Section 1 )  

t u u u  
n 1 2 3  

ddf f f  ddfff  ddf f f  

. . . . .  ..... ..... . . . . . Fixed regional  and/or s ign i f icant  
leve ls  (Section 4 )  

t u u u  
n 1 2 3  

ddf f f  ddf f f  ddf f f  

Explanation of symbolic l e t t e r s  and indicator  f igures  ----------------------------------------------------- 
Indicator  specifying t h e  types of measuring equipment u sed . (~ode  0265) 

Indicator  f i gu re s .  Specify t h a t  t h e  standard isobaric  surfaces have been located 
by means of pressure equipment. 

Indicator  f i gu re s .  Specify t h a t  t h e  winds are reported a t  a l t i t u d e s  approximating 
the isobaric s u r f  aces. 

Specif ies  the  number of consecutive isobaric  surfaces f o r  which wind data a r e  reported, 
s t a r t i n g  with t h e  surface spec i f ied  by P P 

1 1' 

N 0 T E : The f igure n should not exceed 3. 

Indicator  f o r  t h e  pressure of the lowest isobaric  surface, with respect  t o  a l t i t ude ,  
f o r  which wind data a r e  reported. 
( In  Part  A t h e s e  pressures a r e  reported i n  uni t s  of 10 mb. 
I n  Par t  C they  a r e  reported i n  whole mil l ibars .  ) 

For spec i f ica t ions  see Annex XX of t h i s  publication. 
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( N  0 T E : The symbols nonoPoPoPo ... e tc .  of the data groups have the  same meaning 

a s  i n  FM 35 .D (see Annex XX of t h i s  publication TEMP code f orm) . 
YY = See specif icat ion in Annex XX of t h i s  publication. 

Code 0265 (a4) --------- 
a4 = Indicator  specifying types of  measuring equipment used 

Equipment --------- 
Pressure instrument associated with wind-measuring 
equipment 

Optical theodoli te  

Radio theodoli te  

Radar 

Pressure instrument associated with wind-measuring 
equipment but pressure element f a i l e d  during ascent.* 

+ N 0 T E : In  t h i s  case the group 55nP1P1 w i l l  be 

inserted in the report  and the leve ls  which follow 
w i l l  be geopotential approximations of the  standard 
surfaces. This Note applies  t o  Parts A and C 
(Section 1 ) .  

= Message i d e n t i f i e r  l e t t e r s  

N 0 T E : Those symbols given in PIL(YT, preceding, which a re  not included i n  the  above list 
have the standard meanings given i n  Volume B. 

Code l e t t e r s  Report ------------------ ....................................... 

Part  A - 
Mi"i WGGa4 sLaLaLa QcLoLoLoLo MMMULaULo 

(Same content and format a s  i n  FM 32.~) 

PP 

&& 

MM 

LJ, 

Part  B - 
Mi"i YYGGa4 sLaLaLa QcLoLoLoLo M M M U ~ a u ~  

PILOT and PILOT SHIP, Part  A 

PILOT and PILOT SHIP, Part  B 

PILOT and PILOT SHIP, Part  C 

PILOT and PILOT SHIP, Part  D 

(Same content and format a s  i n  FM 32.~) 
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Part  C - 
Mi"i YYGGa4 99 LaLaLa QcLoLoLoLo 

(Same content and format a s  i n  FM 32.D) 

Part D - 
Mi"i YYGGa4 99 LaLaLa &c LoLoLoLi 

(Same content and format as  i n  FM 32.D) 

Part  B - 
NOTES DEVELOPED AS GUIDANCE FOR THE SECRETARIAT I N  PREPARATION OF THE FINAL TEXT 
FOR INCLUSION I N  WMO WBLICATION No. 9 .TP. 4, VOLUME B 

'FM 32 .D (PILOT) 

1. The code name PILOT refers  t o  an  upper-wind repor t  from a land s t a t ion .  The word 
PILOT s h a l l  not be transmitted a s  part  of the r e p o r t .  

The code form is divided in to  a number of 
sec t ions  are: 

Sect ion number Indicator o r  ------------- mia~cxor-groups ---------------- 
1 ------- 
2 44 or 55 

3 6, 7, 66 or  77 

sect ions for  reference purposes. The 

Contents -------- 

Ident i f ica t ion  - posi t ion 

Standard isobaric surf  aces 

Maximum wind(s ); a l t i t u d e s  given i n  
pressure units  or un i t s  of geopotential 
decametres . 
Fixed regional leve ls  and/or s igni f icant  
leve ls ;  a l t i tudes  given i n  geometric 
un i t s  o r  pressure uni t s .  

3 Par ts  OF PILOT 

( i )  PILOT data s h a l l  be divided into four parts  f o r  transmission purposes ( i . e .  
Parts A ,  B, C and D ) .  

( i i )  Each of the four par t sof  PILOT s h a l l  be coded as a  separate repor t  i n  the  
format specif ied i n  the symbolic form. 

4. Part  A 

( i )  PILOT reports exchanged hemispherically s h a l l  always include Part A; 

( i i )  Part  A sha l l  contain data, i n  so f a r  as  available, ---- only f o r  leve ls  up 
t c  and including the  100 mb leve l  a s  follows: 

(a )  Ident i f ica t ion  - posi t ion sec t ion  (SectZon 1) ; 

(b)  Data f o r  the  standard isobaric  surfaces of 850, 700, 500, 400, 
300, 200, 150, and 100 mb when pressure measurements and wind 
data a re  obtained simultaneously from the  sounding,* (Section 2);  

* See Recommendation 6 (CSM-IV) . 
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(c )  When no pressure measurements a r e  avai lable wind data s h a l l  be 
reported using geopotential approximations t o  the  isobaric surface: 

(d) Data f o r  the l e v e l ( s )  of the maximum wind(s), with a l t i tudes  given 
i n  pressure i n  u n i t s  of 1 mb o r  i n  uni t s  of geopotential decametres 
(Section 3) .  

5 Part B 

( i )  Part B s h a l l  contain da ta ,  i n  so f a r  a s  available, only for  levels  up ---- 
to  and including the 100 mb leve l  as  follows:' 

( a )  Ident i f ica t ion  - pos i t ion  sect ion.  (Section 1) ;  

(b) Fixed regional  and/or s igni f icant  leve ls  with a l t i t udes  given 
i n  uni t s  of 300 metres or i n  un i t s  of 500 m o r  s igni f icant  leve ls  
with a l t i t udes  given i n  pressure t o  whole mb-when pressure measure- 
ments and wind da t a  a re  obtained simultaneously from the sounding. 
(Section 4); 

(c )  When s igni f icant  l eve l s  with a l t i t udes  given i n  pressure a re  re- 
ported, data for  t he  250 mb surfaces s h a l l  be included i n  Part B. 

6. Part c 
( i )  PILOT reports  exchanged hemispherically s h a l l  always include Part C. 

( i i )  Part C s h a l l  contain da ta ,  i n  so f a r  a s  avai lable,  only fo r  levels  ---- 
above 100 mb as follows: 

(a )  Ident i f ica t ion  - posi t ion section. (Section 1 ) ;  

(b) Data f o r  the standard isobaric surfaces of 70, 50, 30, 20 and 
10 mb when pressure measurements and wind da t a  a r e  obtained simul- 

a taneously from t h e  sounding. (Section 2); 

. (c.) When no pressure measurements a r e  avai lable wind data s h a l l  be 
reported using geopotential approximations t o  the  isobaric sur- 

. . faces; 

(d)  Data f o r  the l e v e l ( s )  of the m a x i m  wind with a l t i t udes  given i n  
pressure i n  un i t s  of 1/10 mb o r  i n  uni t s  of geopotential deca- 
metres, (Section 3 ) .  

7 .  Part D 

( i )  Part  D s h a l l  contain da ta ,  i n  so f a r  a s  avai lable,  only ---- fo r  leve ls  
above the  100 mb l eve l  a s  follows: 

( a )  Ident i f ica t ion  - Position section. (Section 1) ;  

(b)  Fixed regional  and/or s igni f icant  leve ls  with a l t i t udes  given 
i n  un i t s  of 300 metres or  i n  un i t s  of 500 m o r  s igni f icant  levels  
with a l t i t udes  given i n  pressure when pressuFZ meaiurements and 
wind da t a  a re  obtained simultaneously from the  sounding. 
(Section 4); 

8. When a maximum wind is not observed o r  not transmitted, the group 77999 is  reported 
i n  l i e u  of the maxirmun wind sect ion ( i . e .  Section 3 ) .  

9. More than'one maximum wind may be reported by repeating the maximum wind sect ion 
( i . e .  sect ion 3). , 



10. When repor t ing  standard isobaric  surfaces (Section 2 )  in  Parts  A and C,  a l l  s tandard 
sur faces  within the sounding s h a l l  be represented by e i t he r  a da ta  group o r  a group 
of s o l i d i  (/////) . 

11. I n  Sect ion 2 of Parts A ,and C, t h e  data groups f o r  the standard isobaric  surfaces 
w i l l  appear i n  the  coded report  i n  ascending order  with respect  t o  a l t i t u d e .  The 
groups 44nP1P1 or  55nP1P1 may be repeated as necessary. 

12. The f i x e d  l eve l s  ( i . e .  Section 4)  reported in P a r t s  B and D a r e  determined by regional  
decis ion.  

13 I n  Pa r t s  B and D ( i . e .  Section 4), the f ixed r eg iona l  and s ign i f i c an t  l eve l s  whose 
a l t i t u d e s  a re  given in  geopotent ial  un i t s  sha l l  be reported o r  t he  s i g n i f i c a n t  l eve l s ,  
t he  a l t i t u d e s  of which are  given i n  pressure u n i t s ,  sha l l  be-reported. E i t he r  of 
these methods ( i . e .  geopotent ial  o r  pressure) of determining a l t i t u d e s  may be used 
but no t  both of them may be used i n  the same coded report.  

14. The ins t ruc t ions  regarding Parts  A and B of the r epo r t  with respect  t o  the  inc lus ion  
of "data  up t o  and including 100 rnb" must not be contravened. For example: I f  da t a  
a t  o r  below 100 mb a r e  not included in  e i t h e r  P a r t  A or B, a s  appropriate,  they must 
not  be included i n  Par t s  C o r  D. I n  t h i s  instance the non-included data  s h a l l  be 
Fansmi t t ed  separa te ly  i n  t he  form of a cor rec t ion  message. 

FM 33.D (PILOT SHIP) 

1. The code name PILOT SHIP r e f e r s  t o  an upper-wind r epo r t  from a s ea  s t a t i on .  The 
words PILOT SHIP s h a l l  not be t ransmit ted as p a r t  of the repor t .  --- 

2. The Notes 2 t o  1 4  inclusive under PILOT (FM 32.D) apply equally t o  PILOT SHIP. 
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FIGURE CODE FORM FOR THE HEMISPHERIC EXCHANGE OF 
METEOROLOGICAL DATA FROM AIRCRAFT 

UPPER-AIR REPORT FROM AIRCRAFT 
( o t h e r  than weather reconnaissance a i r c r a f t )  

CODAR 

WGGg 99LaLaLa QcLoLoLoLo 

'aPapaBzSh m n n  a s m  

( 40L,LaLa QcLoLoLoLo ) ddf f f 

dd f f f )  

( 49LaLaLa QcLoLoLoLo ddf f f )  

SPECIFICATIONS OF SYMBOLIC LETTERS (AND RELEVANT NOTES ) ....................................................... 

Message i d e n t i f i e r  l e t t e r s  (code 2582) 
(CC w i l l  be used t o  iden t i fy  a i r c r a f t  r epo r t s )  

Day of the month (See Annex XX of t h i s  publ icat ion)  

Time of observation in  hours and tens of minutes GMT 

(1 )  The time t o  be reported is the  time of observation i n  hours and minutes GMT 
expressed i n  the repor t  received from t h e  a i r c r a f t  w i th  the l a s t  f i gu re  .................... 
omitted 

Indicator  fo r  recognit ion of mobile s t a t i o n  report  

Quadrant of t h e  globe (code 3333) (See Annex XX t o  t h i s  publ icat ion)  

Lat i tude i n  t e n t h s  of degrees 

Longitude i n  t e n t h s  of degrees ( f i gu re  f o r  hundreds included) 

Pressure a t  which the a i r c r a f t  i s  f l y ing  i n  mil l ibars ,  

N 0 T E : This pressure is  the  one which corresponds, i n  the I C A O  s tandard atmosphere, t o  the 
I C A O  f l i g h t  l e v e l  indicated i n  the  report  received from the a i r c r a f t .  It i s  t he  ac tua l  pres- 
sure  a t  which t he  a i r c r a f t  is f lying.  
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f f f  

Number of spot wind(s) reported 

 umber of mean wind(s ) reported 

Wind d i r ec t ion  (see Annex XX of t h i s  publicat ion)  

Wind speed (see  Annex XX of t h i s  publication) 

N 0 T E S : (1) I f  both spot  and mean winds a r e  available, spot  wind(s) s h a l l  
always be reported f i r s t ;  

(2)  I f  one spot wind only i s  reported,  it r e f e r s  t o  t he  pos i t ion  
given a t  the  beginning of t he  repor t .  I f  more than one spot  
wind is reported, the  posi t ion of  the po in t ( s )  where the second 
wind(s) spot  (and the  following) was (were) measured s h a l l  be 
included i n  the repor t  immediately before the re levant  ddfff  
group ( s  ) ; .. 

(3 )  I n  case of mean wind, the pos i t i on  of t he  midpoint of the 
sec tor  over which it was ca lcu la ted  s h a l l  always be included 
i n  t he  report  immediately before the relevant  ddfff group. 

Temperature indicator  (see Annex XX of t h i s  publicat ion)  

Absolute value of the temperature of the  f r ee  a i r  o r  absolute value of temperature 
reduced t o  the nearest  standard isobaric  surface i n  whole degrees Celsius ( see  
Annex XX of t h i s  publication) 

High l e v e l  turbulence (Code 0359) 

N 0 T E : High-level turbulence r e f e r s  t o  the t y p e  of a i r c r a f t  turbulence which 
is normally found above about 6 km, exclusive of turbulence i n  cumulo- 
nimbus cloud. High-level turbulence is sometimes re fer red  t o  as c l ea r -  
a i r  turbulence but does not exclude turbulence Sn c i r r u s  cloud. 

Sh 
Indicator  showing type of temperature and height d a t a  (code 3738) 

HHHH D-value o r  height reduced t o  the  nearest  standard isobaric surface i n  decametres. 

CODE TABLES 

Code 0359 

BZ 
High-level turbulence 

0 . None 

1 Moderate 

2 Severe 

Code 3738 

Sh 
Indicator  showing type of temperature and height d a t a  

0 Observed a i r  temperature -- D-value posi t ive 
2 Observed a i r  temperature -- D-value negative 
4 Observed a i r  temperature -- no D-value reported . . 
6 A i r  temperature reduced t o  the nearest  standard isobaric surface -- height  

reduced t o  t h e  nearest  standard isobaric  su r f ace .  
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Annex t o  Recommendation 18 (CSM-IV) 

AMENDMENTS TO WMO FUEGICATION No. 9 .TP. 4, VOLUME B 

FM 45.C Analysis i n  f u l l  form (IAc) 

Sect ion of pressure systems or topography systems W O O  ------------------------------------------------------- 

Amend t o  read: 

99900 

(9NNSS) 8PtPcPP or  8hthchaha y y m  ( ..... ) (mdsdsfsfs) 

..... (om, 00) ..... . . . . . . . . . .  

yyyyy (.....) (md d f f  . s S s S '  

Section of f ronta l  systems wll 

Amend t o  read: 

99911 

.................... (Ooc,OO) 

OOOgpgp 69FtFiFc ~ J W J ~  . 
......................... (OoclOO) 

and/or 

OOOgpgp 67FtFiFc yyyyy y y m  ..... (md s s s s  d f f  ) 

......................... (OoclOO) 
[ .  . , 

cloud sec t ion  99966 __------------------ 
1 

I n  the  groups with i nd i ca to r  f igures  8 and 6 replace t he  symbolic l e t t e r  J by the  new l e t t e r  N. 
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Wave o r  sea temperature sec t ion  88800 ..................................... 

Amend t o  read: 

88800 

77e2uu 

Ver t ica l  wind shear sec t ion  88822 ................................. 
Amend t o  read: 

88822 

44vw yyyyy yyyyy ..... 

N O T E S :  

- Amend Note 7 to  read: 

I n  sec t ions  99900, 99911 and 88800 the basic code forms g ive  the d e t a i l s  of pressure systems, 
f ron t s  and wave or sea  temperature ' isopleths f o r  the time of the char t  i n  ana lys is  messages 
and f o r  the time of the  forecast  chart  i n  prognosis messages. One o r  more addi t iona l  s e t s  
of groups, introduced by a time group OOOg g ,can be used when greater  d e t a i l  is required 

P P 
about past  and fu ture  positions and charac ter i s t ics  of any pressure system, f ron t  system, wave 
system or  sea temperature configuration. I n  sec t ion  99900 of an analysis  message when gP P PP t c  
is  used a f t e r  the time graupOO0 g the group gP P PP and t h e  position group yyyyy r e f e r  t o  % P t c  
the d e t a i l s  of the pressure system and its posi t ion a t  g g hours pr ior  t o  G G . I n  s ec t ion  

P P C C 

99900 of an analysis  message when 7PtPcPP is used a f t e r  t h e  time group OOOg g the  group 
P P 

7P P PP and t h e  posi t ion group yyyyy r e f e r  t o  t he  d e t a i l s  of the pressure system and its 
t c  

pos i t ion  a t  g g hours a f t e r  G G . Information about t h e  pressure system a t  various times 
P P C C 

pr ior  t o  or  a f t e r  G G can thus be given. The group md d f f  always r e f e r s  t o  the  movement 
C C s s s s  

of t h e  system when it is a t  the posi t ion l a s t  indicated.Fronta1 systems, wave systems and sea  
temperature configuration can be t rea ted  s imi la r ly  i n  ana lys is  messages. The same p r inc ip l e  
applies  t o  prognosis messages. I n  these, the period ind ica ted  by g g is t o  be added o r  sub- 
t r ac t ed  t o  the  time GcGc+ G G P .P 

P P' 



- Introduce the following new note and renumber present Notes (13) t o  (17) as  (14) t o  (18): 

(13) In  sect ion 88822 the group 44wv is used when it is wished t o  specify the  v e r t i c a l  
wind shear i n  knots per1,000metres and the group 444w when i n  knots per 300 metres. 

- Amend the  Note renumbered (16) t o  read: 

Use of bracketed groups ----- ------------------ 
The groups i n  brackets are optional  groups t o  be used a t  the d iscre t ion  of each service. The 
s e t s  of groups i n  square brackets a r e  also optional,  t o  be used a t  the d iscre t ion  of each 
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N O T E S :  

- Amend Note 7 t o  read: 

I n  sect ions 99900, 99911 and 88800 the  basic code forms g ive  the d e t a i l s  of pressure systems, 
f r o n t s  and wave o r  sea temperature i sop le ths  for  t he  t ime  of the chart  i n  ana lys i s  messages 
and f o r  t he  time of t he  forecas t  chart  i n  prognosis messages. One o r  more add i t i ona l  s e t s  
of groups, introduced by a time group OOOg g canbeused when greater  d e t a i l  is required about 

P P' 
p a s t  and fu tu r e  posi t ions and cha rac t e r i s t i c s  of any pressure system, f ron t  system, wave 
system o r  sea temperature configuration. I n  sect ion 9 9 0 0  of an ana lys i s  message when 
9PtPcPP is used a f t e r  t he  time group OOOgpgpthe group gP  P PP and the  pos i t ion  group 

t c  
&L,LaLoLo r e f e r  t o  the  d e t a i l s  of t he  pressure system and i ts  posi t ion a t  g g hours p r io r  

P P 
t o  GcGc. I n  sec t ion  99900 of an analysis  message when 7P P PP is used a f t e r  t h e  time group 

t c  
OOOg g t h e  group 7PtPcPP and t he  pos i t ion  group QL L L L re fe r  t o  the  d e t a i l s  of t h e  pressure 

P P a a o o  
system and its pos i t ion  a t  g g hours a f t e r  GcGc. Information about t he  pressure system a t  

P P 
various times pr ior  t o  o r  a f t e r  G G can thus be given. The group md d f f  always r e f e r s  t o  

C C S S S S  

t h e  movement of the  system when it is  a t  the pos i t ion  l a s t  indicated. 

F ron t a l  systems, wave systems and sea temperature configurat ion can be t r ea t ed  s imi la r ly  i n  
ana lys i s  messages. The same pr inc ip le  appl ies  t o  prognosis  messages. I n  these  t he  period 
ind ica ted  by g g is t o  be added or  subtracted t o  t h e  t i m e  G G + G G . 

P P c c  P P  

- Amend Note (15) t o  read: 

Use of bracketed prroups ----------------- ----- 
See Note (16) under FM 45.C IAC 

- Amend Note (16) t o  read: 

Additional groups or  supplementary information .............................................. 
See Note (17) under FM 45 .C IAC 

SPECIFICATIONS OF SYMBOLIC LElTElV (OR GROUPS OF lXTTEX3) 

J - .  Delete t h i s  symbolic l e t t e r  and i t s  spec i f ica t ion .  

Introduce t he  following new symbolic l e t t e r :  

vv - Ver t i ca l  wind shear i n  knots per 300 metres (FM 45.C) 

CODE T-S 

Code 1152 Ft -- Type of f ron t ,  amend t o  read: 
--d------ 

0 Quasi s ta t ionary  f r o n t  a t  the  surface 

1 Quasi s t a t i ona ry  f r o n t  above the surface 

2 Warm f r o n t  a t  t he  surface 

3 Warm f r o n t  above t he  surface 

4 Cold f r o n t  a t  t he  surface 

5 Cold f r o n t  above t he  surface 



ANNEX XXIII 

6 Occlusion 

7 I n s t a b i l i t y  l i n e  

8 In t e r t rop ica l  front* 

9 Convergence l i n e  

* Preferable t o  use t rop ica l  sect ion of the message i n  FM 45.C and FM 4 6 . ~  

Code 1800 i -- Intensi ty o r  character of the weather element w amend the  en t r i e s  under --------- e' 
ic ing  and turbulence as fol lows : 

0 No specif icat ion Not specif ied 

1 Light Light 

2 Moderate i n  cloud Moderate i n  cloud 

3 Severe Severe 

4 Light Light 

5 Moderate i n  precipi tat ion . Moderate i n  c lear  a i r  

6  severe Severe 

Code 1900 J, de le te  t h i s  code table.  --------- 
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Annex t o  Recommendation 19 (cSM-IV) 

AMENDMENTS TO WMO PUBLICATION No g.TP.4, VOLUME B 

FM 15. D - AVIATION ROUTINE WEATHER REPORT 

N O T E S :  

(1)  The code name METAR designates an  aviation rout ine  weather report.  METAR s h a l l  
appear a s  a pref ix  t o  individual reports  bu t  i n  the case of a col lect ive of such repor ts  it 
s h a l l  appear i n  the heading of the col lec t ive  only. 

( 2  ) The elements o r  groups enclosed i n  brackets a r e  included i n  the code form i n  
accordance with regional agreements unless otherwise spec i f ied  i n  t he  following notes. 

( 3 )  Groups may have t o  be repeated i n  accordance wi th  the de ta i led  in s tmc t ions  f o r  
each group. 

(4) Instruct ion f o r  the group GGgg: 

The group GGgg is always placed i n  the heading of a col lect ive,  indicat ing the  
time of observation of the  report  placed f i r s t  i n  the col lec t ive .  I f  the time of observation 
of any following report i n  the dollect ive d i f f e r s  not more than ten minutes from t h e  time 
given by GGgg i n  the heading, it is not necessary t o  use GGgg in  any such report .  I f  the  
time of observation of any following report  i n  the co l l ec t ive  d i f f e r s  more than t en  minutes 
from the  time given by GGgg i n  the heading, it is necessary t o  use GGgg i n  any such report .  

(5 Instruct ions f o r  t he  group dddff (/f f ): 
m m 

( i )  The mean d i rec t ion  and speed of the wind over the t e n  minute period imme- 
d ia te ly  preceding the  observation s h a l l  be reported under dddff. However, 
when the t en  minute period includes a discontinuity i n  the wind characteris-  
t i c s ,  only data occurring s ince  the discontinuity s h a l l  be used f o r  obtaining 
mean values, hence the  time interval  i n  these  circumstances w i l l  be corres- 
pondingly reduced. The d i rec t ion  of wind s h a l l  be reported i n  tens of degrees, 
thus the t h i r d  f igure of ddd w i l l  always be "0". 

( i i )  I f  during the ten minute period preceding the observation the  m a x i &  wind 
speed exceeds the mean speed by 10 knots o r  more t h i s  m a x i m u m  speed s h a l l  be 
reported a s  /fmfm immediately a f t e r  dddff .  Otherwise the element /fmfm s h a l l  

not be included in  the  repor t .  



( i i i )  "calm" s h a l l  be reported "ooooo"; variable d i rec t ion  s h a l l  be reported 
"999" followed by the speed. 

Instructions f o r  t h e  group (VVW) : 

( i )  The v i s i b i l i t y  (VVW) is given i n  metres i n  increments of hundred metres up 
t o  5 km, i n  s teps  of km up t o  9 km. "9000" indicates a v i s i b i l i t y  of 9 km 
and above. 

( i i )  See Note 10 below. 

(7 Instructions f o r  t h e  group (Rv V V V (/D D ) ) :  
R R R R  R R  

( i )  When runway v isua l  range is being observed during a period of reduced visi-  
b i l i t y  one o r  more groups RV V V vJDRDR s h a l l  be included i n  the report  i n  

R R R  
the following manner : 

( a )  I f  runway visual  1;ange is observed over one runway the value s h a l l  be 
reported as  V V V V preceded by the  l e t t e r  indicator  R, the d ropou t  R R R R  
element/D D being omitted; 

R R 

(b) I f  runway visual  range is observed over two o r  more runways simulta- 
neously and there a r e  no s ign i f i can t  differences i n  runway v i sua l  range 
between runways its value s h a l l  be reported a s  indicated i n  (a) above; 

(c)  I f  runway visual  range is observed over two o r  more runways simulta- 
neously and there a r e  s igni f icant  differences i n  runway v isua l  range 
between runways, t h e  value obtained fo r  each runway s h a l l  be reported 
i f  required,  as  many RV V V V /D D groups being included i n  the  report 

R R R R  R R  
as  necessary, the number of each runway being indicated by D D 

R R; 

( i i )  Observed runway visual range is  given i n  metres; the. values up t o  500 metres 
should be reported i n  s t e p s  not greater  than 50 metres; those from 500 t o  
1000 metres i n  steps not greater  than 100 metres, and those above 1000 metres 
i n  steps no t  greater than 200 metres. 

( i i i )  See Note (10) below. 

(8) Instructions f o r  t he  group (w 'w ) : 

( i )  This group contains the report ing of present weather as  specif ied a t  the end 
of t h i s  annex. 

( i i )  See Note (10) below. 

(9)  Instructions f o r  the  group ( N  CChshs) : s 

( i )  This group may be repeated t o  report  a number of layers  or  masses of cloud. 
The normal number of groups should not exceed three; it may, however, be 
four i n  cases  when Cumulonimbus clouds a re  observed. The se lec t ion  of 
layers (masses) t o  be reported s h a l l  be made i n  accordance with the  follow- 
ing requirements : 

(a)  The lowest individual layer  (mass) of any amount (N equals 1 or  more); s 
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(b )  The next higher individual layer (mass) the amount of which i s  grea ter  
than N = 2 ( N  equals 3 or  more); 

s s 

( c )  The next h ighe r  individual layer (mass) the amount of which is greater  
than N = 4(N equals 5 o r  more); 

s s 

(d )  Cumulonimbus clouds, whenever observed and not reported under ( a ) ,  (b)  
and ( c )  above by means of a group refer r ing  exclusively to  Cb. 

R e m a r k s :  

( a )  The order of reporting of the groups is  always from low t o  high 
leve ls  ; 

(b) In  determining the cloud 'amounts to be reported f o r  individual  
layers  or  masses i n  the  cloud-group, the observer estimates by 
taking into consideration t h e  evolution of the sky, the cloud 
amounts of each layer  o r  mass a t  the d i f ferent  leve ls  as i f  no 
other clouds were exist ing.  Caution should be taken, however, 
t o  avoid unconsidered guessing ( t h i s  requires elaborat ion i n  
na t ional  instruct ions.  ) 

( i i )  When the sky is clear ,  the cloud-group is not used. 

( i i i )  When the sky is obscured ( N ~  = 9 )  the cloud-group s h a l l  read g//h h where 
S s 

hshs is the  v e r t i c a l  v i s i b i l i t y ;  

( i v )  See Note (10) below. 

Instruct ions f o r  the group CAVOK: 

The code word CAVOK s h a l l  be included i n  the r epor t  in  place of t he  groups (VVW), 
(wlw') and (Nscchshs), whenever the  following conditions occur simultaneously a t  

the time of observation: 

( a )  Vis ib i l i ty :  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; 

( c )  Weather: no precipi tat ion and no thunderstorm. 

Instruct ions fo r  the group ( ( M ) T ~ T ' / ( M ) T ' ~ T ' ~ )  : 

( i )  The a i r  temperature and dew-point temperature are given i n  whole degrees 
Celsius. Values less  than 10 degrees have t o  be preceded by "On, e.g. 
+g°C is  t o  be reported by "09". 

( i i )  Temperatures below O°C are. indicated by "M" ( i .e .  minus), e.g. -9OC is t o  
be reported by "M@". 

Instruct ions fo r  the group P P P P 
H H H H :  

( i )  &NH is  always rounded off t o  t he  nearest mil l ibar  (0.5 is  always rounded 
downwards ). 

( i i )  I f  the value of QEIH is  l e s s  than 1000 mb, it shal l  be given i n  th ree  f igures  
only. 



Supplementary information : 

( i )  Other s ign i f i can t  information ( for  example regarding turbulence, a i r c r a f t  
icing, o t h e r  s igni f icant  phenomena i n  s ight  not occurring a t  t he  s tat ion,  o r  
wind shear)  i n  the lower layers  should be added i n  plain language i n  accord- 
ance with regional  agreements; 

( i i )  When the re  a re  s igni f icant  d i rec t ional  var ia t ions  i n  v i s i b i l i t y ,  addit ional  
values should be given a t  the  end of the report  with indicat ions of the d i -  
rection o f  observation in  p la in  language using recognized abbreviations. 

FM' 16 .D - AVIATION SELECTED SPECIAL WEATHER REPORT 

N O T E S :  

( 1 )  SPEC1 designates an aviat ion selected spec ia l  report .  

(2  When a de ter iora t ion  of one weather element is accompanied by an improvement i n  
another element ( for  example lowering of clouds and an improvement in  v i s i b i l i t y )  a s ingle  
SPECI repor t  s h a l l  be issued.  ' 

( 3 )  See Notes (2)  and (3)  under METAR FM 15.D. 

( 4 )  Instructions f o r  t he  group GGgg: 

The governing c r i t e r i a  f o r  issuing SPECI reports a r e  specif ied i n  WMO Publication 
No. 49 BD.3, Technical Regulations, Volume 11 , Part 2 -- Meteorological Service for  In ter -  
na t ional  A i r  Navigation (paragraph f i 2 . 2 7  2.2.3) . 
(5 )  See Notes (5), ( 7 ) ,  (9) and (10) under METAR. 

( 6 )  Additional groupj  o r  supplementary information: 

See Note (13) under METAR FM l5.D. 

SPECIFICATIONS OF SYMBOLIC LETTERS 

Introduce the following symbolic l e t t e r s  (or  groups of l e t t e r s )  with t h e i r  specif icat ions:  

CC Genus of cloud i n  two l e t t e r s  axo rd ing  t o  the abbreviations i n  Code 0500 
(FM 15.D, FM 16.D) 

CCCC International four  l e t t e r  locat ion indicator (FM 15.D, FM 1 6 . D )  

(1) ICAO indica tors  should be used whenever possible. 

D ~ D ~  
Number of the runway t o  which the  runway v isua l  range given by V V V V refers .  

R R R R  
(FM 15.D, FM 16.D) 



ddd Direction i n  degrees from which wind i s  blowing (FM 15 .D,  FM 1 6 . ~ ) ,  rounded to  
the nearest ten degrees. 

(1)  The d i rec t ion  i s  t o  be referred t o  the t r u e  and not t o  the  magnetic north. 

f m f m  
Maximum wind speed, ic knots, a t   surface.(^^ 1 5 . D ,  FM 1 6 . ~ )  

(1)  Speeds of 100 knots o r  more a r e  given i n  3 figures. 

A i r  temperature/dew-point temperature in  whole degrees Celsius. For negative 
TIdTtd I values TITI and TtdTId a re  preceded by M.(FM 1 5 . D ,  FM 1 6 . ~ )  

WW Horizontal v i s i b i l i t y  a t  surface i n  metres up t o  9000 metres .(FM 15 .D ,  FM 1 6 . ~ )  

VRVRVRVR 
Runway v i sua l  range i n  metres. (FM 15 .D, FM 1 6 . ~ )  

w f w l  Present weather i n  code f igures  and optional .  abbreviations. (FM 15 .D, FM 16 .D) 
(Code 4698) 

N 0 T E : In  accordance with regional a i r  navigation agreements, the corresponding equiva- 
lents ,  i n  the form of l e t t e r  abbreviations (Code 4698) may be added immediately,following 
the  w l w l  f igures.  

NEW CODE TABLE: 

CODE 4698 

w 1 w l  Present weather i n  code f igures  and optional abbreviations* 

Code - Decode - 
04 (FU) Smoke 

06 (HZ) Dust haze 

08 (PO) Dust devi l s  

12 (MIFG) 
Shallow fog 

Code - Decode - 
23 (RESN) Recent r a i n  and snow** 

Recent f reez ing  rain** 

Recent showers** 

Recent snow showers** 

Recent hail** 

17 (TS) Thunderstorm 29 (RETs) Recent thunderstorms** 

18 (SQ) Squall  3 o ( s A )  I 
19 (FL) Funnel cloud 31 (SA) I 

Dust- or  sandstorm 

20 (REDZ) Recent drizzle** 32 (SA) 
21 Recent rain** 33 (=A) 

22 (RESN) Recent snow** 34 ( m A )  Heavy dust- or  sandstorm 

35 ZXXW 
N 0 T E : * Table I11 (see the Technical Regulations, Volume 11, Part 2, pp. 51 t o  53) 

fo r  abbreviated decode of present weather and forecast weather was used as. a 
basis f o r  t h i s  table. 

** "Recent" applies i f  the  phenomenon was observed during the hcur preceding the  
time of observation. 



Decode 

Blowing snow 

Decode - 
Heavy r a i n  and snow 

Snow 

Fog patches 

Heavy snow 

Snow 

I c e  p e l l e t s  

Showers 

Heavy showers 

Freezing f o g  Showers of r a i n  and snow 

Heavy showers of r a i n  
and snow 

Drizzle 
Snow showers 

Heavy snow showers 

Sof t  h a i l  

Heavy d r i z z l e  

Freezing d r i z z l e  

Hai 1 

Heavy h a i l  

Rain 

Heavy r a i n  

Ha i l  

Heavy h a i l  

Rain Thunderstorm 

Thunderstorm with h a i l  

Heavy thunderstorm 

Thunderstorm with dust- 
or  sandstorm 

Heavy r a i n  
Heavy thunderstorm wi th  
h a i l  

Freezing r a i n  

Heavy f r eez ing  r a i n  

Rain and snow 
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Annex t o  Recommendation 20 (cSM-IV) 

AMENDMENTS TO WMO PUBLICATION No. g.TP. 4, VOLUME B 

FM 5 1 . D  AERODROME FORECAST 

TAF 

. N O T E S : .  

( 1 )  The code name TAF is used a s  a pre f ix  t o  t he  message, indicat ing t h a t  it is an aero- 
drome forecas t ,  but i n  the  case of a co l lec t ive  of such forecasts ,  it should only be 
used i n  t he  heading of the  co l lec t ive .  

(2)  Groups or.elements enclosed i n  brackets and groups with an ind ica tor  f i gu re  may, unless  
otherwise specif ied,  be omitted from a pa r t i cu l a r  message whenever t h e  elements speci- 
f i e d  i n  t he  group a r e  forecas t  not t o  occur, o r  a r e  no t  required. 

(3)  Groups may have t o  be repeated i n  accordance w i th  t he  detai led ins t ruc t ions  f o r  each 
group. 

(4)  Owing t o  

( i )  The unavoidable l imi ta t ions  i n  the  d e f i n i t i o n  of some of the  elements, f o r  
example, VVW, hshs, hihi, %%, tL, f f  and fmfm, 

( i i )  The v a r i a b i l i t y  of these elements over very  sho r t  in te rva ls  of time and space, 
and 

( i i i )  The present inadequacies of forecas t  techniques, 

the  spec i f i c  value of any of the  above elements g iven  h, forecasts  should be understood 
t o  be necessar i ly  approximate, and t he  value of t h e  element i n  question should accord- 
ingly be in te rpre ted  as  representing the most probable mean of a range of values which 
the  element may assume during t he  period of the f o r e c a s t  concerned and over t he  a rea  
o r  i n  t he  airspace concerned. 

Similarly,when the  time of occurrence or  of change of an element is  given i n  a fore- 
c a s t  ( a s  indicated by GG and G ), t h i s  time should be interpreted as  represent ing t he  

P 
most probable mean of a range of times. 

(5) Ins t ruc t ions  f o r  t he  group CCCC: 

When the  same forecas t  appl ies  t o  severa l  aerodromes, more than one CCCC group may be 
inser ted  i n  the  message. 



Ins t ruc t ions  f o r  the  group dddff (/f f  ) : 
m m 

( i )  The mean d i r e c t i o n  and speed of the forecas t  wind s h a l l  be indicated by dddff. 

(ii) When it is f o r e c a s t  t h a t  t he  maximum wind speed w i l l  exceed the mean speed by 
more than 10  knots  the maximum wind speed s h a l l  then be indicated by adding 

. /f f immediately a f t e r d d d f f .  
m m 

Ins t ruc t ions  f o r  t h e  group VVW (See Note 6 FM 15 .D - Annex XXIV of t h i s  publ ica t ion) .  

Ins t ruc t ions  f o r  t h e  group w f w f  (See Note 8 FM 1 5 . D  - Annex XXIV of t h i s  publ ica t ion) .  

Ins t ruc t ions  f o r  t he  group N CCh h : 
s s s  

( i)  The group is repeated a s  of ten  a s  necessary t o  forecas t  t he  general cloud dis- 
t r ibu t ion .  The order of t he  cloud-groups is  such t h a t  t he  lowest base i s  given 
f i r s t ,  t he  next  higher base second, e tc .  

( i i )  I n  any cloud-group, t h e  N is  the  t o t a l  amount of cloud t h a t  the  forecas te r  s 
expects t o  be a t  the l eve l  given by h h . 

s S 

( i i i )  When clear  sky is forecast ,  the cloud-group is  not used. Cloud-groups a r e  used 
whenever Ns = 1 t o  9. 

( i v )  When in t he  f i r s t  cloud-group N = 9 is forecas t ,  t h a t  cloud-group should read 
s 

g//hshs where h h is the  v e r t i c a l  v i s i b i l i t y .  
s s  

Ins t ruc t ions  f o r  t h e  group CAVOK: 

When it i s  expected t h a t  t he  following conditions w i l l  apply simultaneously, the  
code word CAVOK s h a l l  be included i n  the  repor t  i n  place of t he  groups (VVW) , (v!'w ) 
and (NsCChshs) : 

( a )  V i s ib i l i t y :  1 0  k m  or more; 

( b )  Cloud: amount of  the lowest layer 4/8 o r  l e s s  and height of base 3,000 metres 
o r  more, and no cumulonimbus present; 

( c )  Weather : no p rec ip i t a t i on  and no thunderstorm. 

Instruct ions f o r  t h e  group OG G T T 
F F F F Z  

One o r  more groups OG G T T may be used t o  give t he  forecas t  temperature(s) a t  t he  
F F F F  

t ime(s)  indicated by GFGF, when t h i s  information is required. 

Instruct ions f o r  t h e  group 61 h h t 
c i i ~ :  

(1)  The group is repeated i f  more than one type or  more than one layer  of ic ing 
is  forecast;  

( i i )  I f  the th ickness  of t h e  layer  f o r  any one type of i c ing  i s  grea te r  than 2,700 m, 
t h e  group is  repeated and t he  base indicated i n  the  second group coincides wi th  
t he  top of t h e  layer a s  given i n  t he  preceding group; 

( i i i )  The 93-99 decade in  t he  code f o r  hihi s h a l l  not be 'used f o r  aeronaut ical  purposes. 

Instruct ions f o r  t h e  group 5 B%%tL: 

The r u l e s  in Note (12)  applying t o  ic ing  a r e  equal ly appl icable  t o  turbulence. 



(14) I n s t r u c t i o n s  f o r  the  group g i  nnn: 
3 

( i )  The group 90DPwHw, when app l icab le ,  i s  always placed a t  t h e  end of t h e  re levan t  

p a r t  of t h e  message. 

( i i )  The change groups 9 6 m ~  970GOp, 98Wp may appear a f t e r  any group i n  t h e  
pY 

f o r e c a s t  t o  ind ica te  t h a t  the  group(s)  following give changed values of t h e  
elements given i n  some o r  a l l  of t h e  groups preceding. When change groups r e f e r  
t o  clouds, the  s t a t e  of sky s h a l l  always b e  completely r e f l e c t e d  before and 
a f t e r  the  change group. 

( i i i )  The group 96GGG ind ica tes  a change beginning a t  GG and cont inuing throughout 
P 

t h e  period indicated by G . 
P 

( i v )  The group 97GGG (temporary v a r i a t i o n ( s ) )  is used: 
P 

When the  condi t ion i s  n o t  expected i n  each  instance t o  l a s t  more than one hour. 
( I f  t h e  condi t ion is  expected t o  l a s t  more than one hour, t h e  group 96GCG i s  
used or  t h e  f o r e c a s t  i s  divided i n t o  p e r i o d s ) ;  P 

When t h e  condition, i f  expected t o  recur,  w i l l  not, i n  t h e  aggregate,  cover 
more thanha l f  of t h e  f o r e c a s t  per iod dur ing  which t h e  phenomenon i s  expected t o  
occur,  i . e .  the  t ime indicated by G 

P' 

( v )  The group ~ & G G  ( i n t e r m i t t e n t  v a r i a t i o n s )  i s  used: 
P 

I f  t h e  v a r i a t i o n s  from t h e  main f o r e c a s t  condi t ions  a r e  expected t o  be more 
f requent  than those which would be ind ica ted  by a 97GGG group. 

P 
( v i )  I f  t h e r e  i s  a requirement f o r  G g rea te r  t h a n  GG plus nine hours,  then t h e  

P 
f o r e c a s t  period should be divided.  

( v i i )  The group 9999C2 may appear a f t e r  any group i n  the  fo recas t .  It may be used 

alone o r  i n  combination with  a change group. The group i n d i c a t e s  t h e  probabi- 
l i t y  of t h e  occurrence of phenomena descr ibed  i n  t h e  group(s) which fol low,  i n  
accordance with t h e  above r u l e s  f o r  the  change groups. 

( v i i q F o r  t h e  change group g i  nnn t h e  p l a i n  language equivalents s p e c i f i e d  i n  Code 
3 

1864, a s  contained i n  Wk0 Publ icat ion No. 9.TP.4, Volume B, may be used i n  
accordance with reg iona l  agreements. 

(15) Additional groups o r  supplenientary information: 

( i )  Appropriate abbreviat ions  o r  p l a i n  language may be added a t  t h e  end of t h e  
message when d i r e c t i o n a l  d i f f e r e n c e s  i n  v i s i b i l i t y  can be fo reseen ,  a r d  when 
it is  des i red  t o  ind ica te  these  s p e c i f i c  d i r e c t i o n ( s )  and expected v i s i b i l i t y  
i n  t h e  fo recas t .  

( i i )  The f o r e c a s t  of runway v i s u a l  range should only be given a f t e , r  agreenent be- 
tween -h? meteorological a u t h o r i t y  and t h e  operators concerned; i n  t h a t  case  
t h i s  information is added i n  p l a i n  language by using the  recognized abbrevia- 
t ions .  

(16)  An amended aerodrome f o r e c a s t  i n  code form s h a l l  b e  iden t i f i ed  by t h e  use of t h e  
p re f ix  TAF AMD i n  place of TAF and it, should cover  the whole remaining v a l i d i t y  
period of t h e  o r i g i n a l  TAF. 
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Annex t o  Recommendation 21 (CSM-IT) 

ARFOR 

G1G1G2G2 

AMENDMENTS TO WMO PUBLICATION No 9 .TP. 4, VOLUME B 

AAAAA (VVW) (wlwlwl) ( N ~ c C ~ ~ ~ ~  ) 

7hththfhf 6 = c h i h i t ~  5 % Y L  

( 4hxhxThTh Nfhf hf h) ( 2 h p p p T p )  

(11111 
aaLaLoLo 

h 'h ' f  f f ) 
J J j J J  

(22222 h4h$fwfwfw (dmdmvv 1 1 

9i3nnn 

V O T E S :  

(1)  The code name ARFOR designates an aviat ion forecast  i n  f igure code prepared f o r  a 
specif ic  area. ARFOR s h a l l  always appear a s  a pref ix  t o  the message. 

(2)  See Notes (2) and (3) under TAF FM 51.D. 

( 3 )  owing t o  : 

( i )  The unavoidable l imitat ions i n  the def in i t ion  of some of the  elements, e.g. 
WW, hshss htht9 hfhf , hihi, %%, tL, fhfhfh and ThTh t 

( i i )  The va r i ab i l i t y  of these elements over very short  in terva ls  of time and 
space, and 

( i i i )  The present inadequacies of forecast  techniques, t he  spec i f ic  value of any 
of the above elements given i n  forecasts  should be understood t o  be necessar- 
i l y  approximate, and the  value of t he  element i n  question should accordingly 
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 i n  the  airspace concerned. 

Similarly, when the time of occurrence or  of change of an element is given 
i n  a forecas t  (as indicated by GG and G ), t h i s  time should be interpreted 
a s  representing the  most probable mean *of a range of times. 

The code to be used for  AAAAA i s  subject t o  regional agreements. Alternatively, 
plain language may be used. 



The 90-99 decade i n  the code 1577 s h a l l  not be used fo r  %%Y hfhf,  hihi, hshSJ 
htht Y hxhx. 

Ins t ruc t ions  f o r  t h e  group N CCh h : 
s s s  

See Note (9 )  TAF', FM 51.D. 

Ins t ruc t ions  f o r  t h e  group 7h h h h 
t t f f Z  

When it is desired t o  forecast  a number of layers  giving both bases and tops  
f o r  t he  layers ,  t he  cloud- and 7-groups a r e  used i n  pairs  f o r  each layer;  

When the  O°C isotherm is forecas t ,  but no forecas t  i s  made f o r  top  of clouds, 
the 7-group has the  form 7//hfhf. I f  two cloud-groups a r e  given but only one 

O°C isotherm i s  forecas t ,  the order  of t h e  groups is cloud-group, 7-group, 
cloud-group, 7-group, as  indicated i n  ( i )  and the second 7-group is  given 
as 7htht//. 

I f  one cloud-group is forecas t  and two O°C isotherms, t he  groups a r e  given 
as  cloud-group, 7-group, 7-group with t h e  second 7-group given a s  7//hfhf. 

See Notes (12) and (13) under TAF FM 5 1 . D .  

Ins t ruc t ions  f o r  t h e  groups 4h h T T 
x x h h  S f h f h f h :  

These groups s h a l l  always be used together and repeated f o r  each ' l eve l  f o r  which 
temperature and wind a re  forecas t .  

Ins t ruc t ions  f o r  t h e  Jet-stream sect ion:  

The group bombination 11111 Q,LaLaLoLo h jh j f  jf Jf  J ,  which spec i f i e s  t he  posi- 

t i o n  of the J e t  core and t he  wind t o  be encountered i n  t he  j e t  core, may be com- 
bined a t  t he  end of the message i n  the form: 

11111 QLaL&LoLo h ih j f  f jf 

&LaLaLoLo h ' h ' f  f f h ' h ' f  f f e tc .  
J J J J J '%LLaLoL0 J J J J J 

i n  case the j e t  extends through a la rge  port ion of the  area o r  through seve ra l  
zones. 

Ins t ruc t ions  f o r  t he  maxinun win6/vertical wind-shear section: 

( i )  When t h e  maximum wind is forecas t  but no forecas t  is  made f o r  t he  v e r t i c a l  
wind shear,  t h e  l a s t  group of t he  sec t ion  should have the  form dmd,//; 

( i i )  When only information f o r  v e r t i c a l  wind shear  is  t o  be provided t he  group 
hih' f f f is omitted from the message and t he  group d d vv should have 

W W W W W  m m 
the  form //vv . 

Ins t ruc t ions  f o r  t h e  group g i  nnn: 
3 

( i )  The groups 90DPwHw, 91P2P2P2, 92FtLaLa, 93F L L , 94F GG i f  required, s h a l l  
t o o  t 

always be placed a t  t he  end of t h e  re levant  par t  of the message. The groups 



92FtLaLaJ 93FtLoLoJ 94F GG a r e  only used t o  ind ica te  t he  type of- f ront ,  
t 

together wi th  the posi t ion or  time of passage. The type of weather during 
the  f r o n t a l  passage i s  indicated separately, e.g. by separat ing t he  fore-  
cas t s  i n t o  d i f f e r e n t  periods, o r  by using the  groups ~ ~ G G G  97GGG and 

p J  P 
~ ~ G G G  o r  by a combination of both methods; 

P 

( i i )  The change groups 96GCG 97GGG , ~ ~ G G G ~  may appear a f t e r  any group i n  t h e  
pJ P 

forecast  t o  ind ica te  t ha t  the group(s) following give changed values of t he  
elements given i n  some o r  a l l  of the groups preceding. When change groups 
r e f e r  t o  clouds, t h e  s t a t e  of sky s h a l l  always be completely re f lec ted  before 
and a f t e r  t he  change group; 

( i i i )  The group 96Gm indica tes  a change beginning a t  GG and continuing throughout 
P 

the  period indicated by G . 
P' 

( i v )  The group 97GGG (temporary v a r i a t i o n ( s )  ) is used: 
P - When t h e  condition is not  expected i n  each instance t o  l a s t  more than 

one hour. ( I f  t h e  condition is  expected t o  l a s t  more than one hour, the  
group ~ ~ G G G  is used o r  t he  forecas t  is divided i n t o  periods); 

P 

- When t h e  condition, i f  expected t o  recur,  w i l l  not, i n  t he  aggregate, 
cover more t hanha l fo f  t he  forecas t  period during which t he  phenomenon 
i s  expected t o  occur, i . e .  t he  time indicated by G 

P' 
(v) The group 98Ci~G ( in te rmi t ten t  var ia t ions)  is  used: 

P - I f  t he  va r i a t i ons  from the  main forecas t  conditions a r e  expected t o  be 
more frequent  than  those which would be indicated by a 97GGG group; 

P 
(v i )  I f  there  is a requirement f o r  G g rea te r  than  GG plus nine hours, then the 

P 
forecas t  period should be divided; 

( v i i )  The group 9999C2 may appear a f t e r  any group i n  the fo r ecas t .  It may be used 

alone o r  i n  combination with a change group. I f  t he  l a t t e r ,  the 9999C2 

group precedes t h e  change group. The group indicates  t he  probabi l i ty  of the 
occurrence of phenomena described i n  t he  group(s) which follow, i n  accordance 
with t he  above r u l e s  f o r  the  change groups; 

(v i i i )For  t he  use  of any change group g i  nnn i n  coded aeronaut ical  meteorological 3 
forecas t  messages, Meteorological Services have t he  choice between t he  coded 
form of t h e  change group and i ts p l a in  language equivalent.  

An amended a r ea  forecas t  in  code form s h a l l  be i den t i f i ed  by t he  use of t he  pref ix  
ARFOR AMD i n  p lace  of ARFOR, and it should cover t h e  whole remaining v a l i d i t y  
period of t he  o r ig ina l  ARF'OR. 



5%stL ( 4hxhxThTh dhdhf hf hf h) ( 2h 3 p) 

(11111 WaLaLoLo h 'h ' f  f  f  ) 
J J J J J  

(22222 h ~ h ~ f w f w f w  (dmdmvv) ) 

N O T E S :  

The code name ROFOR designates an aviat ion forecast  i n  f igure  code prepared fo r  
a route between two specif ied aerodromes. ROFOR shal l  always appear as a pref ix  
t o  the  message. 

See Notes (2 )  and (3)  under TAF FM 51.D. 

See Note (3)  under ARFOR FM 53.D. 

The forecas t  conditions may be described by one of two methods: 

( I )  By dividing the route i n to  sections ( i 2  = 0 to 5 inclusive)  and giving the 

d e t a i l  of conditions expected during t h e  period over the extent  of each 
sect ion.  Five-degree zones ( I 2  = 5 )  may be combined i f  weather elements 

a r e  suf f i c i en t ly  unif o m ;  

( i i )  By se lec t ing  se r i e s  of points along t h e  route ( i 2  = 6 t o  9 inclusive)  and 
forecast ing the conditions a t  these points .  Suff icient  points  must be 
selected t o  provide an  adequate simpling of the various weather and wind 
conditions expected along the route. 

Instruct ions f o r  the  group G G G G 
1 1 2 2 :  

The forecast  is considered a s  val id between the  hours G G and G G a t  a l l  points 
11 2 2 

o r  i n  a l l  sect ions along the  route. 

Instruct ions f o r  route designation - groups CCCC (Q LaLaLoLo) CCCC: 

( i )  The route t o  which the  forecast  applies  is given by the in terna t ional  four- 
l e t t e r  locat ion indicators  CCCC of the  aerodromes a t  e i the r  end of the  
route. Where it is desirable t o  specify the route i n  greater  d e t a i l ,  
group(s) QLaLaLoLo is ( a re )  included between the CCCC groups t o  ident i fy  a 

su f f i c i en t  number of addit ional  points; 

( i i )  The forecas t  d e t a i l  is given s t a r t i n g  from the aerodrome of departure in- 
dicated by the f i r s t  CCCC group. 

Indications f o r  the Oi2zzz group. This group is used a t  the s t a r t  of t h e  fore- 
ca s t  f o r  each sect ion or point .  

See Notes (5). (6) ,  (7) under ARFOR FM 53.D. 

See Notes (12) and (13) under TAF FM 51.D. 

See Notes (g) ,  ( l o ) ,  ( l l ) ,  (12) under ARFOR FM 53.D.  

( i )  I n  addit ion t o  instruct ions f o r  the group 91 nnn given i n  Note (12) under 
3 

M P O R  FM 53.D the groups 9511 952LaLa, 953LaLa, 954LoL0, 955LoLo, o r  t h e  



corresponding plain .language a l te rna t ive  terminology. s h a l l  be used i f  it i s  
necessary t o  indicate changes along the route.  

(11) An amended route forecas t  in code form s h a l l  be ident i f ied  by the  use of the  prefix 
ROFOR AMD in place of ROFOR and it should cover the  whole remaining va l id i ty  period 
of t h e  original  ROFOR. 

FM 55.D - FLIGHT FORECAST FOR AVIATION 

N O T E S :  

(1) The code name FIFOR designates an aviat ion forecas t  i n  f igure  code prepared f o r  a  
specif ied f l i g h t .  FIFOR s h a l l  always appear a s  a  prefix t o  t h e  message. 

(2 See Notes (2) and (3)  under TAF FM 51.D.  

(3)  See Note 13) under ARFOR FM 53.D. 

( 4 )  Instructions f o r  route designation: 

( i )  The aerodrome of departure is indicated by the f i r s t  in te rna t ional  four- 
l e t t e r  loca t ion  indicator  CCCC and the aerodrome of a r r i v a l  by the second 
indicator CCCC. Where it i s  desirable t o  specify the route  i n  greater  
detai l ,  group(s) QL L L L s h a l l  be included between these two CCCC groups 

a a o o  
t o  identify a  suf f ic ien t  number of addit ional  points; 

( i i )  The forecas t  d e t a i l  i s  given s t a r t i ng  from the aerodrome of departure. 

(5  Instructions f o r  the  O i  zzz group. This group is used a t  t he  s t a r t  of the  fore- 
2 

cast  f o r  each sec t ion  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 .~ ' ;  

(8) See Notes (9), ( l o ) ,  ( l l ) ,  and (12) under ARFOR FM 53.D and Note (10) ( i )  under 
ROFOR FM 54.D. 

(9 An amended f l i g h t  forecas t  i n  code form s h a l l  be identif ied by the use of the 
prefix FIF'OR AMD, in place of FIFOR, and it should cover the whole remaining val i-  
d i ty  period of t he  or ig ina l  FIFOR. 



Introduce the following symbolic l e t t e r s  (or  groups of l e t t e r s  with the i r  
spec i f  ica t ions  ) : 

dmdm 
Direction, i n  tens of degrees, frbm whidh maximum wind w i l l  blow a t  the leve l  
given by h 'h '  (Code 0877) 

w. w 

fhfhfh . Wind speed, in  knots, a t  the l eve l  given by h h 
X X 

fwfwfw 
Wind speed, i n  knots, a t  the l eve l  given by hih; 

. . 

h;h; 
Height of the maximum wind l e v e l  i n  ICAO f l i g h t  level  numbers, l a s t  f igure  
omitted 

w Ver t ica l  wind shear in knots per 300 metres 

W W W  
111  

Forecast weather (Code 4691) 

(1 )  Whenever any of the following phenomena a r e  forecast:  t rop ica l  revolving 
storm, severe l i n e  squall ,  ha i l ,  thunderstorm, marked mountain waves, wide- 
spread sandstorm or duststorm, freezing ra in ;  it should be indicated under 
W W W  
1 1 1; . , 

( 2 )  ~ c c b r d i n ~  t o  the regional  a i r  navigation agreements the  corresponding 
equivalents i n  the form of l e t t e r  abbreviations (code 4691) may be added, 
following immediately the  wlwlwl f igures.  

w w w - Forecast weather 
1 1 1  

Code f igu res  

Thunderstorm 111 

Tropical re,yolving stbrm 222 

Severe l i n e  squal l  333 

Hai l  444 

Marked mountain waves 555 

Widespread sandstorm 666 

Widespread duststorm 777 

Freezing r a in  888 

Abbreviations 

TS 

TRS 

UQ 

HAIL 

rn 
SAND 

DUST 

FZR 
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Annex t o  Recommendation 22 (cSM-N) 

AMENDMENTS TO WMO PUBLICATION No 9 .TP. 4, VOLUME B 

- - 
CLIMAT IIiii . PFTlT e ' e  ' e 'n  n r r RIRIRIRd/ 

N 0 T E S : Delete Notes (2)  and (4)  and renumber Notes (3) and ( 5 )  respect ively (2) and (3) .  

FM 72.D - Report of monthly means from ocean weather s t a t ion  -------------------------------------------------- 
CLIMAT SHIP 99LaLaLa ~ c ~ o ~ o ~ o ~ o  ' 

- - - 
(NORMAL PPITT e e e I// TsTsTsnrnr RIRIR1// 

N 0 T E S : Delete Notes (2)  and (4) and renumber Note (3) t o  read (2) .  

FM 75.D - Report of monthly aerological  means from land s t a t ion  ---------------------------------------------------- 
CLIMAT TEMP IIiii PoPoPoPoTo ToToTdoTdoTdo 

e t c .  

N 0 T E S: Delete Note ( 4 )  and renumber Note (5) t o  read (4) .  



ANNEX XXVII 

Report of monthly aerological means from ocean weather s t a t ion  FM 76.D - ------------------------------------------------------------- 
CLIMAT TEMP SHIP 

..... .......... ..... 
etc .  

N 0 T E S : Amend Note (2)  t o  read: 
See Notes (2), ( 3 )  and (4)  under CLIMAT TEMP, FM 75.D. 

Delete qv and i ts  specification, 

Add : - 
dvdvdv 

Direction; in degrees, of the monthly mean vector wind a t  specified isobaric 
surfaces . ( M  75.D, FM 7 6 . ~ )  - 

N O T E :  500 i s  added t o  dvdvdv when the  speed of the monthly mean vector wind is 

100 knots or  more up t o  1s knots (see Note (1) under-) . 
Delete W and its. specification . 

Add : - 
ele le l  Mean vapour pressure f o r  the month i n  tenths ofamillibar.(FM 71.D, FM 72.D) 

n Number of days f o r  which the wind observations are missing f o r  the standard 
v 

isobaric surface concerned (nv = 9 i f  observations are missing on nine, 
t e n  or eleven days). 
(FM 75.D; FM 76.D) 

n n Number of days i n  the month with precipitat ion equal to o r  greater than 1 mm. 
r r 

(FM 7 1 . ~ ,  M 7 2 . ~ )  

Amend f t o  read: 
v v - 

e f v  
Speed, in  h o t s ,  of the monthly mean vector wind a t  specified isobaric 
surf aces. 
(FM 75.D, FM 7 6 . ~ )  - 
(1) By fvfv the speed, i n  h o t s ,  i s  reported up t o  99 knots. Greater speeds 

are reported as  follows : 

speeds of 1004% h o t s  inclusive, 500 is added t o  <dvdv. This 



. . means tha t  when&coding, 100 knots are t o . b e  added t o  the  number of 
knots shown by fvfV 

. %% Number of days i n  t h e  month for  which temperature observations are  missing 
for  the  standard isobaric  surf ace concerned. 
(FM 75.D, FM 7 6 . ~ )  

Delete R ~ R ~  and i t s  specif icat ion.  

Add: 

Total prec ip i ta t ion  for  t he  month (code 3591) 
(FM 7 1 . ~ ,  FM 7 2 . ~ )  

(1) R R R equals prec ip i ta t ion  i n  millimetres i f  the t o t a l  f o r  the month 
1 1  1 

i s  550 mm o r  less .  If the t o t a l  precipi tat ion f o r  the month is  more than 
550 mm and not more than 4960 mm, RIRIRl equals the prec ip i ta t ion  t o  the 

nearest centimetre plus 500; e.g. i f  t o t a l  prec ip i ta t ion  fo r  the  month is 
3348 mm, then RIRIRl = 835. 

Code f igu res  551 t o  554 a r e  not used. 
000 = no prec ip i ta t ion  
997 = l e s s  than 1 mm 
998 = more than 4960 mm 
999 = measurement impossible 

Delete r and i t s  specification. 
f 

Add: 

Steadiness of wind a t  a specif ied isobaric surface (FM 75.D, FM 7 6 . ~ )  

(1) The steadiness fac tor  is the  r a t i o  of speed of the  monthly mean vector 
wind t o  t h e  speed of the monthly mean sca lar  wind expressed a s  a percentage. 
It is reported t o  the  nearest one per cent. 



A N N E X ,  X X V l l l  

Annex t o  Recommendation 23 (CSM-IV) 

AMENDMENTS TO WMO rmBLICATION No. g.TP.4, VOLUME B 

NEW OR AMENDED NOTES .................... 

Renumber Note ( 2 )  t o  read (3).  

Add new note: 

(2)  The group WG G / s h a l l  be used t o  give the time (GMC) and date of t h e  beginning 
11 

of t h e  period f o r  which t h e  whole forecast  o r  s e t  of forecas ts  is  va l id .  It need 
not be repeated i f  forecas ts  f o r  several  areas (AAA) a re  given i n  t h e  one message. 

Delete t he  present Note ( 3 )  and replace by the following: 

(4) The s e t  of groups lGDFrnWl ( ~ v S T ~ T ~ )  (3D ~ w w w  P H H ) can be repeated a s  many times 

a s  necessary t o  describe the  changes i n  the meteorological conditions forecas t  
i n  a given area, due a t ten t ion  being given t o  t h e  need f o r  s t r i c t  economy i n  the 
number of groups used. The f i r s t  group lGDFmW1 i n  which G = 1-8, and the follow-. 
ing opt ional  group(s),  i f  used, then r e f e r  t o  t he  forecast  weather commencing a t  
the  time given i n  the  group Y Y G ~ G ~ /  and continuing through the  period indicated 

by G. Subsequent groups lGDF W (G = 1-8) give the period of time t h a t  t he  m 1 
described weather is  forecast  t o  pe r s i s t  commencing a t  the  end of t he  period 
covered by the  preceding group lGDF W (G = 1-8). Any s e t  lGDF W (2VSTxTn) rn 1 rn 1 
(3%P H H ) (G = 1-8) may be followed by a group lGDFmWl (G = 9)  describing a 

W W W  

phenomenon which i s  forecas t  t o  occur occasionally i n  the  same period. 

Renumber t h e  present Notes (4 )  and (5) t o  read (5) and (6)  respectively. 

AMENDED CODE TABLE ------------------ 
Code 1300 

G - Period of time covered by forecast  

Amend spec i f ica t ion  of Code f igure - 0 t o  read: 

0 Synopsis of meteorological conditions i n  the forecas t  area a t  t he  time of t h e  beginning 
of t he  forecas t  period. 
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Annex t o  Recommendation 25 (CSM-IV) 

AMENDMENTS TO WMO PUBLICATION No. 9. TP .4, VOLUME B 

Pages I-A-1-5 and I-A-1-27 .......................... 

I n  FM 21.C amend YQLaLaLa LOLOLOW t o  read:  

99LaLaLa QcLoLoLoLo =miw 

Pages I-A-1-6, I-A-1-29, I-A-1-30 and I - A - 1 - 3 1  ---------------------------------------------- 

I n  FM 22.C and FM 23.C amend YQLaLaLa LoLoLoGG t o  read: 

99LaLaLa QcLo~~oLoLo WWiw 

I n  FM 2 6 . ~  amend GGggw2 YQ,LaLaLa LOLOLO t o  read: 

99LaLaLa Qc LOLOLOLO WG ' G ' w2 

Page I-A-3-11 ------------- 

Before G G i n se r t :  
F F / 

G I G '  Time t o  t he  nearest  quar te r  hour GMT (FM 2 6 . ~ )  
(1) The time recorded is t h a t  r e l a t i ng  t o  the phenomena reported by w 

2 
(2)  The value of G I G '  reported is GG i f  t he  time t o  t h e  nearest  quar te r  

hour i s  GG, 
GG+25 i f  t he  neares t  quar te r  hour i s  CGel5 minutes, 
GW50 i f  t he  neares t  quarter  hour is  GG30 minutes, and 
GW75 i f  the  neares t  quar te r  hour i s  GG+45 minutes. 

Page I-A-3-16 ----------- 

After  the  en t ry  fo r  i enter :  
J 

iw 
Wind ind ica tor  (code 1855) 

(FM 21.C, FM 22.C, FM 2 3 . ~ )  



ANNM XXM 

Page I-A-3-19 ------------- 
Add under L L L the following: 

0 0 0 

L L L L Longitude i n  ten ths  of a degree (FM 21.C, FM 22. C, FM 23.C and FM 26 .B) 
0 0 0 0  

(1)  See Note (1 )  under LaLaLa 

Page I-A-3-25 ------------- 
Add under Q the following: 

Q ~ ~ a d ~ a n t o f  globe (Code 3333p (FM 21.C, FM 22.C, FM 23.C, FM 26 .c, FM 3 3 . D  and FM 36 .D) 

Page I-A-3-35 ------------- 

Page I-A-4-33 ------------- 
I n s e r t  new code a s  follows: 

Code 1855 

iw - Wind indicator  

Code . f igure  

0 Wind 

1 Wind 

3 Wind 

4 Wind 

speed estimated 

I Wind speed 
speed obtained from anemometer i n  metres 

speed estimated 

I Wind speed 
speed obtained from anemometer i n  knots 

* See Amex XX of t h i s  publication. 



Annex to Recommendation 34 (cSM-m) 
Annexe & la recommandation 34 (Cw-m) 

L I S T  O F  S T A T I O N S  WHOSE DATA ARE T O  B E  INCLUDED I N  T H E  NORTHERN 
H E M I S P H E R E  EXCHANGES 

L I S T E  DES S T A T I O N S  DOKT L E S  DONNEES DOIVENT ETRC INCLUSES D ~ S  
L E S  ECKANGES DE LIHEMISPHERE NORD 
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Stationary meteorological ships A B C D E I J I( M B ? V T 

Navires m~t~orologiques stationnaires A B C D E I J I< M N P V T 

Arctic floating stations 

;;-Lations f lottantes arctiques 

Ships' reports 

Messages de navire 

Kotes: * Observations are at present only made at 0000 GMT 
* Observations effectuhes uniquement 6 0000 TMG 

* *  Observations -?re at present only made at 1200 GMT 
* *  Observations effectubes uniquement & 120C T?iG 



A N N M  XXX 





202 205 208 211 221 224** 226 232 23, 24C 2.;,.:: 250 
253 259 261 265 270 274 290 304 311 317 327 3 W  
363 365 374 j&> 393 403 *..25 429 W 5  451 456 469 
486 493 506 513 520 528 532 553 562 572 576 583 
600 606 637 645 655 662 681 694 712 722 734 747 
768 775 785 793 798 807 811. 815 816 F' .5 8.5C 848 
879 896 906 90'7 909 913 915 917 918 924 926 934 

938 945 957 964 968 
043 051 072 074 081 082 090 109 486 

225 255 394 458 61+4 679 632 749 904 

O l b  063 076 089 118 325 355 367 384 397 439 486 501 
526 806 866 897 954 96'7 988 



Stationary meteorological ships A B C D E I  J K M N P V T  
(T- during summer season 
only 

Navires mkteorologiques stationnaires A B C  D E I  J K M N P V T 
(T- en 6th seulement) 

CODED AIREPS 
MESSAGES AIREP CHIFFREES 

Ar.ctic floating stations 
Stations flottantes arctiques 

PILOT TEMP SHIP PILOT SHIP reports 
Messages PILOT TEMP SHIP PILOT SHIP 

Selected satellite dcta 

Note: * Observations are at present only made at 0000 GNT - 
* Observations effectu6es uniquement & 0000 TMG 

* *  Observations are at present only made at 1200 GET 
* *  Observations effectukes. uniquement ' 1200 TMG 
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Annex t o  Recommendation 37 (CSM-IV) 

AMENDMENTS TO WMO PUBLICATION No 9 .TP. 4, VOLUME C, CHAPTER I 

Part I1 

The diagram of the  Northern Hemisphere Exchange System in  paragraph 1.1.4 should 
be changed a s  shown below: 

PLAN OF THE NORTHERN HEMISPHERE EXCHANGE SYSTEM 

TOKYO / /3+' 

Son Francisco Li 

N E W  OELHl 

I 

I+'\ \ M O S C O W  

Pot adorn '7 
NEW VORK 

bps: 

R : Radiotalbtyp* circuit 

L : Landtin* circuit 

OFFENBACH 

N 0 T E S : (1)  The programme from Offenbach is obtained a t  Moscow through IMTNE channels. 

(2) As an in ter im arrangement the Offenbach data w i l l  be transmitted t o  Tokyo 
via Moscow and New Delhi instead of v i a  New York, San Francisco and 
Honolulu. 



ANNEX XXXI 

Paragraph 1.1.5 

I n  the f i r s t  sentence, omit "(TEMP, PART A)". 
Replace the  second sentence ( l i nes  2 and 3 )  by the  following: 

The individual s t a t i ons  from which reports  a r e  t o  be included a re  determined in  
sessions of the Commission for  Synoptic Meteorology. Between sessions of t h a t  
Commission, i t s  president can approve changes. 

Paragraph 2.1.1.2(b) 

A t  the end of subparagraph, omit * and corresponding footnote. 

Paragraph 2.1.1.2(c) 

In se r t  (d) before s  he above transmissions, etc.". 

Paragraph 2.3 

O m i t  the f i n a l  sect ion from "coded data, plot ted,  e tc ."  t o  end of footnote. 

Part  I11 

Paragraph 2, Note 2 

O m i t  "4" i n  "(groups 2, 4 and 5)". 

Paragraph 3 

Add a f t e r  Ref. Res. 24 (Ec-IV): 

In messages from mobile ships the & l e t t e r  c a l l  sign should begin the l i n e  con- 
ta in ing  each sh ip ' s  report .  I f  t h i s  4- le t te r  c a l l  sign cannot be ascertained the 
word "SHIP" w i l l  begin the message. Messages from ocean weather vessels when on 
s t a t ion  w i l l  be preceded on a separate l i n e  by the 4Y-indicator for  the  ocean 
s t a t ion  concerned. 

Paragraph 7 

Add: Since procedural s ignals  l i s t e d  below a re  numerous, short  bu l l e t in s  should be 
avoided a s  f a r  as  possible. 

Paragraph 7.3.1 

After "TT : Data designator (see Table  under "AA" replace present t ex t  by: 
AA: Geographical designator ( fo r  land s t a t ions  see Table B) 

( for  ships see  Table C) 

( N  0 T E : A new Table C is inserted l a t e r  and present Table C renamed Table D) .  

I n  Note 1, change second sentence t o  read: 

~t corresponds, except i n  the case of bu l l e t in s  of sh ip  reports ,  t o  an agreed 
l is t  of s t a t i o n  reports  e t c .  

Paragraph 7.4 

Replace by: 

The t e x t  of a bu l l e t in  should consist  of messages in one code form only, e.g. 
SYNOP, TAFOR, e tc .  
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Paragraph 7.4.3 

Replace "report" by "messagew. 

Paragraph 7.4.4 

Replace by: 

Hessage separation signal :  Each individual message and successive parts  A, B 
and C of current aerological  messages s h a l l  be terminated by one Signal No. 22 
(figure case posi t ion)  of the Internat ional  Telegraph Alphabet No. 2. This w i l l  
follow the  l a s t  f igure  of t h e  l a s t  group of each message with no intervening space. 
I n  upper-air bu l l e t in s  individual s t a t i on  reports and successive sect ions of cur- 
ren t  aerological messages w i l l  be immediately preceded by the alignment function 
(see paragraph 7.6 below) and an addit ional  Signal No. 28 ("Line feed"). Addi- 
t ional ly,  parts A and B of an aerological report when one immediately follows the 
other s h a l l  be separated by 8 - l e t t e r  s h i f t  signals. 

Paragraph 7.7 

I n s e r t  new paragraph, reading : 

To render non-effective any accidental  s h i f t s  from f igure  t o  l e t t e r  case on 
transmission of the alignment function, one f igure s h i f t  (s ignal  No. 30) s h a l l  
begin any l ine  of which the  f i r s t  character is  a f igure.  The f u l l  bu l l e t in  format 
is i l lus t ra ted  i n  Table D. 

Paragraph 7.7 

Renumber t o  read: 7.8. 

Paragraph 7.7.1 

Renumber t o  read: 7.8.1 

Paragraph 7.7.2 

Renumber t o  read: 7.8.2 

Paragraph 7.7.3 

Replace i n  t o to  by the  following: 

7.8.3 When an e r ro r  i s  detected during and before completing a transmission but 
too l a t e  for  an immediate correct ion the f u l l  message corrected and preceded on 
the same l ine by "COR" w i l l  be transmitted a t  the end of the t e x t  of the  bul le t in  
and pr ior  t o  end of transmission signals .  I f  more than one message requires 
correction, "COR" w i l l  be inserted before each corrected message. 

Paragraph 7.7.4 

Replace i n  t o to  by: 

7.8.4 I n  actual  or  forecas t  analysis b u l l e & s ,  e r rors  detected a f t e r  transmission 
of a bul le t in  is completed w i l l  not be corrected. 

I n  a l l  o ther  bul le t ins ,  e r rors  detected a f t e r  transmission s h a l l  be corrected 
by means of a new bu1letin:The abbreviated heading of t h e  new bu l l e t in  w i l l  cons is t  
of the abbreviated heading of the bu l l e t in  containing the  error  followed by the 
indicator "COR" on the  same l ine .  The . tex t  w i l l  cons is t  of the correct  and f u l l  
version of a l l  messages i n  which er rors  have been detected. I n  TEMP and PILOT 
messages, Parts A, By C,  with appropriate M i M i  indicators ,  may be t rea ted  a s  
separate messages. 



ANNEX XXXI 

Add the new paragraph; 

Procedure for  r epe t i t i on  7.9 ....................... 
When fo r  a par t icu lar  reason it is necessary t o  repeat a bul le t in  which has 

already been transmitted correct ly,  it s h a l l  be preceded by the indicator  DUPE wri t ten  
on a separate l i n e  between the preliminary l i n e  and the  l i n e  containing the  abbreviated 
heading - the  addressee being s t a t e d  a f t e r  the indicator  DUPE. 

ESEample : ZCZC 
DUPE EBBR 
SMFRI LFFW .020600 

Add t o  heading of Table B under T T A A ( ~ )  e tc .  " fo r  bul le t ins  containing messages from 
land stat ions".  
After Page C - Chapter I - 28 E - i n s e r t  new Table a s  follows: 

GEOGRAPHICAL DESIGNATORS (AA) FOR USE IN ABBFWJIATED HEADINGS 

TTAA(i) C C C C ( ~ )  YYGGgg i n  bu l l e t in s  containing messages from ships. 

The f i r s t  l e t t e r  w i l l  denote the nature of the  ship: 

For s tat ionary weather ships : W 

For mobile ships : V 

The second l e t t e r  w i l l  denote the  regions from which the  SHIP reports  within t h e  
bu l l e t in s  originate: 

from Region I A 
from Region I1 B 
from Region I11 C 
from Region IV D 
from Region V E 
from Region V I  G 

from South of 60°S J 
from more than one Region X 

NOTE : Whenever practicable separate 
of t he  l e t t e r  "x". 

bul le t ins  should be prepared t o  avoid the  use 

Replace "c" by "D" i n  table heading. 
I n  l i nes  5 and 6 i n s e r t  before 810 and 836 the f igu re  s h i f t  symbol. 

PAGE C - CHAPTER I' - 31 E ------------------------- 
I n  the  Indian Ocean sect ion of char t ,  f o r  "west" read " ~ a s t "  and vice versa.  
The French tex t  on the right-hand s ide  of the map .should read "occidentale". 



ANNEX X X X l l  

Annex to  Recommendation 43 (cSM-IV) 

SPECIF~CATIONS FOR TELEGRAPH TRANSMISSIONS 
(LINE AND H.F. RADIO) 

1. The nominal basic modulation ra te  for  telegraph type transmission sha l l  be 50 
bauds. 

2. For telegraph type transmissions where a modulation ra te  higher'than 50 bauds 
i s  required, the preferred al ternative i s  75 bauds. 

3. The nominal duration of the tansmitting cycle should be a t  l eas t  7.4 units  
(preferably 7.5), the stop element las t ing fo r  a t  l eas t  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  l ine of page printing apparatus 
may contain should be 69. 

6. The over-all d is tor t ion of the te lepr in ter  signal, as checked on leaving the  
transmitting termina1,should not exceed 10 per cent. 

7. The definitions of %arkingn and "spacingt' are those contained i n  the ITU Lis t  
of Definitions of Essential Teleconnnunications Terms (Yellow-Book - paragraphs31.05, 31.06, 
31.3 and 31.37). The "marking" signal corresponds to  the "stop" element. 



RECO~NDATIONS OF THE COMMISSION FOR SYNOPTIC METEOROLOGY 

AWFTED PRIOR TO ITS FOURTH SESSION AND MAIWTAINED I N  FORCE 

Rec. 73 (CSM-11) - WORLD CLIMATIC ATLASES 

THE COMMISSION FOR SYNOPTIC METEOROLOGY, 

NOTING the  provisional generalized list of parameters fo r  maps of the f r e e  atmo- 
sphere prepared by the Working Group of t h e  Executive Committee on Climatic Atlases; 

CONSIDERING tha t  u n t i l  the  map scales,  projections, etc .  a r e  f ina l ized  de t a i l ed  
comment is inappropriate; 

RECOMMENDS 

(1) That the provisional generalized l i s t  o f  parameters f o r  maps of t he  f r e e  
atmosphere be regarded a s  sa t i s fac tory  f o r  synoptic purposes with the addit ion of one 
item t o  Group I11 t o  read: 

( l v )  Extreme positions of the thickness l i nes  by months; 

(2) That i f  a l l  t h e  maps a re  not produced simultaneously the p r i o r i t y  be: 

( I )  Group I; 

( i i )  ' Item ( i v )  of Group 111; 

( i i i )  Group 11; 

( i v )  Items ( i ) ,  ( l i )  and ( i i i )  of Group 111. 
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WORK OF E C - X Y I I I  

5.5.2 Synoptlc meteorology ( inc luding  the r e p o r t  of  the  
~ ~ ~ i i d ~ ~ t - ~ P - E S f i J - 7 E g e n d a  item 5.5.2) 

5.5.2.1 The Executive Committee noted with approval the r e -  
po r t  of t h e  p re s iden t  of  CSM. The conclusions o f  the  Executive 
Committee on the  recommendations and resolu t ions  deve1oped .b~  
the  fou r th  sess ion  a r e  contained i n  Resolutions 12, 13 and 14  
(EC-XVIII) . 
5.5.2.2 The Committee noted wi th  appreciat ion t h e  dec i s ion  
of CSM t o  keep the  number of working groups t o  a minimum and 
t o  a l l o c a t e  c e r t a i n  problems f o r  s tudy  t o  rapporteurs .  

5 .5.2.3 With regard t o  ~ecomnendat ion  3 (CSM-IV) - Assistance 
t o  the  Working Croup on Data Needs and Codes - t h e  Committee d i d  
not support  the  need f o r  a  f u l l  meetfng of the CSM Working Group 
on Data Needs and Codes during 1967, bu t  agreed t h a t  t h e r e  might 
be a need f o r  a r e s t r i c t e d  meeting of experts  (about  f i v e  per- 
sons) t o  be financed by 'WO I n  1967. It approved the  need f o r  
one f u l l - s c a l e  meeting o f  t he  CSM Working Group approximately 

one year  before t h e  f i f t h  s e s s ion  o f  CSM, and f o r  up t o  six 
meetings of sub-groups (du ra t ion  one week each) during the 
f i f t h  f i n a n c i a l  period.  The f i n a n c i a l  p a r t i c i p a t i o n  of  WMO 
i n  such meetings would moun t  t o  providing the  t r a v e l  and sub- 
s i s t a n c e  c o s t s  of f i f t e e n  p a r t i c i p a n t s  f o r  the f u l l - s c a l e  meet- 
ing ,  of about f i v e  persons f o r  t h e  r e s t r i c t e d  meeting, and of 
t h r e e  p a r t i c i p a n t s  f o r  each sub-group meeting. It was r e a l i z e d  
t h a t  t he  l a t t e r  proposal  a f f ec t ed  t h e  next f i n a n c i a l  period and 
would have t o  be put  before  n e x t  Congress. 

5.5.2.4 Cer t a in  members expressed concern about t he  f a c t  t h a t  
c e r t a i n  of t h e  new codes proposed by CSM-IV provided f o r  the  
use of  two d i f f e r e n t  u n i t s  f o r  wind speed. This, they f e l t ,  
might cause confusion and d i f f i c u l t y ,  p a r t i c u l a r l y  i n  machine 
d a t a  processing.  It was pointed o u t ,  however, t h a t  the  negotia-  
t i o n s  with I C A O  and IMCO requested i n  Resolution 31 (Cg-N) were 
s t i l l  i n  progress and t h a t  t he  new upper-air  r epo r t ing  codes con- 
s t i t u t e d  a  s u b s t a n t i a l  improvement on the  e x i s t i n g  ones. The 
Committee t h e r e f o r e  f i n a l l y  agreed t o  approve Recomnendation 15 
(CSM-N) . 
5.5.2.5 The Committee had some doubts  regarding the  de f in i -  
t i o n  of  "convergence l i n e "  a s  proposed i n  paragraph 12.3.2 of 
t h e  General Summary of t h e  f o u r t h  se s s ion  of the CSM. It decided 
t h a t  t he  development of t h e  reques ted  d e f i n i t i o n  should be 
examined f u r t h e r  by the  CSM i n  consu l t a t ion  with the  CAe. 
5.5.2.  b It was r e g r e t t e d  t h a t  no provision had been made i n  
the  new CLIp.lAT codes proposed i n  Recommendation 22 (CSM-IV) f o r  
the  inc lus ion  of times of  observa t ion .  This r e s u l t e d  from the  
f a c t  t h a t  no such requirement had been expressed by C C 1  a t  the  
time of  CSM-IV. It was agreed however t h a t  the new codes con- 
s t i t u t e d  a  marked improvement on e x i s t i n g  procedures and t h a t  
t h e i r  approval should n o t  be unnecessar i ly  delayed. Recommenda- 
t i o n  22 ( C m - N )  was the re fo re  approved on the  understanding 
t h a t  the  p re s iden t  of C C 1  would g ive  considerat ion t o  t h e  requi re-  
ment f o r  t h e  inc lus ion  of time o f  observat ion i n  t h e  meetings 
and would inform t h e  p re s iden t  of  CSM with a  view t o  f u r t h e r  
improvement of  the  codes. 



5.5.2.7 While approving iiecommendation 27 (CSM-TV) - Procedures 
f o r  selection of a i r c r a f t  r epor t s  f o r  hemispheric exchange - t h e  
Committee agreed t h a t  there  was room f o r  improvement i n  the  'sug- 
gested procedures. In p a r t i c u l a r  it was thought t h a t  i n  specify- 
ing c r i t e r i a  f o r  hor izonta l  spacing of se lec ted repor ts ,  account 
should be taken of the  v e r t i c a l  spacing of a i r c r a f t .  The pre- 
s iden t  of CSM was requested t o  examine t h e  matter fu r the r .  

5.5.2.8 During the  examination of Recommendation 35 (cSM-IV) 
one member of the  Committee submitted a d r a f t  resolut ion c a l l i n g  
for use of the  e x i s t i n g  Washington-Moscow telephone-type 
channel f o r  the ' transmission of Region I11 data. Another rnem- 
ber however expladned t o  the Committee t h a t  t h i s  o h m e l  had 
been established by a b i l a t e r a l  agreement between the  Govern- 
ments of the U.S . A .  and U.S.S.R. In adopting Recommendation 35 
(cSM-N) the Committee consldered t h a t  decisions on the WWW 
Global Telecommunication System would be recorded under Agenda ' 

item 5.1. 

5.5.2.9 The Committee a l so  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 World Weather Watch with specia l  reference to  ................................................. 
aspects of d i r e c t  concern t o  CSM ................................ 
The Committee decided t o  take these views i n t o  
account when considering Agenda item 5.1. 

Paragraphs 5.4.1.5 and 5.4.1.6*-Criteria f o r  deter-  ................................................... 
mining cer-cain wind l eve l s  .......................... 
The Committee decided t o  note these c r i t e r i a  and t o  
d i r e c t  the  Secretary-General, i n  consultat ion with 
the p res iden t  of CSM, t o  include these c r i t e r i a  i n  
the appropriate notes  i n  WMO Publication No. 9.TP.4, 
Volume B. 

Paragraph 6.3 ( p a r t i a l l y )  - Archiving of a i r c r a f t  ................................................. 
repor t s  f o r  research purposes within the  World .............................................. 
Weather Watch ------------- 
The Committee decided t o  take these views i n t o  
account when considering Agenda item 5.1. 

Paragraph 11.5 - Equivalent speed fo~u Beaufort .............................................. 
numbers 

The Committee decision on t h i s  matter Is recorded 
under Agenda i tern 5.5.9 .* * 

* These numbers correspond to numbers 5.6.1.5 and 5.8.1.6 
in  the provis ional  report  of CKS-IV. 

+* See paragraph 5.5.9.3 of item 5.5.9 - 16aritime rneteoro- 
logy - which i s  at tached (~ t t achment  I ) .  



Resolution 12 (Ec-XVIII) - REPORT OF THE FOURTH SESSION OF 
THE COblMISSION 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- 
N) in Resolution 13 (EC-XVIII); 

(b) Recommendation 48 (CSM-N) in Resolution 14 
( EC-XVIII) ; 

(4)  To take action as follows on the remaining recommen- 
dations : 

Recommendation 1 (cSM-IV) - Priority in transmission of variouy ............................................................... 
types of meteorological data after ---------------------------------- 
an interruption of transmission ................................ 

(a) Approves this recommendation, 

(b) Directs the Secretary-General to bring it to the 
attention of Members, indicating that this priority 
is applied when transmissions are resumed after a 
circuit disruption; 



( a )  Notes t h i s  recommendation; 

(b)  Requests t h e  pres ident  of  CSM: 

( 1 )  To consul t  t h e  pres ident  of  CAe wi th  a view t o  
ob ta in ing  a s a t i s f a c t o r y  s i n g l e  method f o r  t h e  
r e p o r t i n g  of upper-air d a t a  above 10 mb, 

(11)  To r e p o r t  t o  t he  Executive Committee on t h e  
r e s u l t  of t h i s  consu l t a t ion  t o  enable it t o  
t a k e  a dec is ion  on t h e  re levant  recommendations 
o f  CAe-N and CSM-N ; 

Recommendation 3 (CSM-IV) - Assistance t o  t h e  Working Group on -------------------------------------------------------------- 
Data Needs and Codes 

( a )  Supports  t h e  requirements expressed by CSM on spe- 
c i a l i z e d  WMO s t a f f  and/or consul tan ts  t o  a s s i s t  i n  
t h e  s tudy  of da t a  needs and codes, and author izes  
t h e  Secretary-General t o  make t h e  necessary arrange- 
ment; 

(b)  ' Records i ts  decis ion  regard ing  meetings of t h e  
Working Group on Data Needs and Codes and i t s  sub- 
group i n  paragraph 5.5.2.3 of t h e  General Summary; 

Recommendation 4 (cSM-N) - Amendments t o  t h e  Technical Regula- -------------------------------------------------------------- 
t i o n s  r e s u l t i n g  from code changes 

Notes t h i s  recommendation and d i r e c t s  the Secretary-General 
t o  inc lude  t h e  substance of t h i s  recommendation i n  t h e  
consolidated document on amendments t o  t h e  ~ e c h n i c a l  Regu- 
l a t i o n s  t o  be submittqd t o  F i f t h  Congress; 

Recommendation 6 (CSM-IV) - In t roduct ion  of the new i soba r i c  ............................................................ 
su r faces  i n  upper-air  repor ts  ............................. 

( a )  Approves t h i s  recommendation; 

(b) Requests t h e  pres ident  of  CSM t o  take  necessary meas- 
.ures i n  consu l t a t ion  w i t h  the Secretary-General f o r  
t h e  implementation of t h i s  recommendation i n  con- 
formity w i t h  the  Committee's dec i s ion  on Recommen- 
da t ion  47 (csM-PI) below; 





Ftecomiendation 31 (CSM-IV) - Col l ec t ion  and d i s t r i b u t i o n  of ob- 

( a )  Approves these  recommendations; 

(b)  D i r e c t s  the Secretary-General: 
( I )  To br ing  them t o  the  a t t e n t i o n  of the  Members 

and regional  assoc ia t ions  respec t ive ly  corlcerned, 

( i i )  To e s s i s t  Members and regional  a s soc ia t ions  i n  
t h e  f i e l d  of telecommunications a s  f a r  as pos- 
s i b l e ;  

Recommendation 33 (cSM-IV) - Technical  and f t nanc ia l  a s s i s t ance  
--------------------------------------------L--------=--------- 

~ o t e s  t h i s  recommendation and records  i ts  conclusions on 
the r eques t  of CSM under item 4.1. * 

Recommendation 34  (CSM-IV) - Contents of nor thern  hemisphere ------------------------------------------------------------ 
exchanges --------- 

( a )  Approves t h i s  recommendation; 

(b )  Requests t he  pres ident  of  CSM i n  consul ta t ion  with 
t h e  Secretary-General t o  take t h e  necessary measures 
f o r  t h e  implementation of t h i s  recommendatlon, tak- 
i ng  i n t o  account t h e  p r i o r i t i e s  l a i d  down i n  Recom- 
mendation 47 (CSM-TV) ;. 

Recommendation 35 (cSM-IV) - In ter im arrangements f o r  t he  --------------------------------------------------------- 
exchange of Southern Henisphere 
----4 ---- - ----- --- ----- - ------- 
d a t a  ---- 

( a )  Approves t h i s  recommendationt 

(b )  D i r e c t s  the  Secretary-General t o  b r ing  it t o  
t h e  a t t e n t i o n  of Members concerned and to  
a s s i s t  i n  i t s  implementation as required.  

Reoommendation 36 (CSM-N) - Improvement of  the Tokyo-Honolulu .............................................................. 
segment of t h e  Northern Hemisphere ---------------------------------- 
Exchange System --------------- 

( a )  Approves t h i s  recommendation; 

(b )  D i r e c t s  t he  Secretary-General t o  br ing  it t o  the 
a t t e n t i o n  of Members concerned; 

* See paragraph 4.1.2 of i tem 4 .1  - Review of  WI4O t echnica l  
a s s i s t ance  a c t i v i t i e s  - uhich  is  a t tached ( ~ t t a c h m e n t  11). 



Recommendation 37 (cSM-N) - Amendments t o  Chapter I, Volume C, - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  ------------ 
Publicat ion No. 9 . ~ p . 8  ---------------------- 

(a) Approves the  recommendation f o r  implementation on 
1 January 1967; 

(b)  D i rec t s  the Secretary-General : 

( 1 )  To embody the substance of the  approved deci- 
s ion  on telecommunications of CSM-N ' in WMO 
Publicat ion No. g.TP.4, Volume C,  Chapter I - Guide t o  Meteorological Telecommunications, 

(11) To publish and d i s t r i b u t e  the amended vers ion  
of Chapter I of Volume C not l a t e r  than 30  
October 1966; 

( c )  ' Authorizes t h e  president  of  CSM t o  approve between 
se s s ions  of CSM such minor changes i n  the  t e x t  of 
t h e  WMO Publicat ion No. 9.TP.4, Volume C, Chapter I, 
as might be opera t ional ly  r equ i r ed  ; 

Recommendation 38 (cSM-IV) - Telecommqnication procedures and ------------------------------------------------------------- 
prac t ices  --------- 

( a )  Approves t h i s  recommendation; 

(b)  Direc t s  the  Secretary-General . t o  bring t h i s  recorn- 
mendation t o  t h e  a t t e n t i o n  o f  Members ; 

Recommendation 39 (cSM-IV) - Uniform t e l e p r i n t e r  procedures f o r  ............................................................... 
meteorological  bu l l e t in s  ........................ 

( a )  Approves t h i s  recommendation; 

(b)  D i rec t s  the  Secretary-General t o  bring t h i s  recom- 
mendation t o  t h e  a t t e n t i o n  o f  I C A O ;  

Recommendation 40 (cSM-IV) - Use of AFTN c i r c u i t s  f o r  t ransmission 
-,----------------..---i--------------------------------------------- 

of bas ic  meteorological da t a  ---------------------------- 
Refers t h i s  recommendation back t o  CSM f o r  f u r t h e r  study 
i n  the l i g h t  of E C - X I 1  comments; 



Recommendation 41 (cSM-IV) - Proposed p lan  f o r  the main trunk 
c i r c u i t  of t h e  btNW Global Telecom- .................................. 
munications System interconnecting .................................. 
world.meteorological cen t r e s  and ................................ 
reg ional  telecommunication hubs ............................... 

(a)  Approves t h i s  recommendation fo r  ac t ion  by regional  
a s soc ia t ions  and the  Secretary-General i n  conformity 
w i t h  the  EC .dec is ions  on t h e  planning of t he  WWW 
Global Telecommunications System; 

(b) D i rec t s  t he  Secretary-General t o  a s s i s t  regional. 
a s soc ia t ions  i n  the  cons idera t ion  of t h e  telecom- 

.munication p lans  i n  t h e i r  r e spec t ive  Regions; 

~ecommendation 42(CSM -IV) - Study of r a d i o  t ransmission charac- ---------------------------------------------------------------- 
t e r i s t i c s  of automatic weather' s t a -  ................................... 
t i ons  and, t h e i r  co-ordination wi th  .................................. 
ocean da t a  s t a t i o n  requirements ------------------------------- 

( a )  Approves t h i s  recommendation; 

(b)  Direc ts  t he  Secretary-General: 

( I )  To prepare a resume5 on radio  t ransmission 
c h a r a c t e r i s t i c s  of automatic weather s t a t i o n s  
f o r  presenta t ion  t o  t h e  forthcoming technica l  
conference on automatic weather s t a t i o n s ,  

(11) To br ing  t h i s  recommendation t o  t h e  a t t e n t i o n  
of Members of t he  Organization, 

( l i i )  To inform IOC of t h i s  recommendation and 
reques t  it t o  supply t h e  information required 
i n  order  t h a t  t h e  support of Members can be 
s o l i c i t e d f  

Recommendation 43 (cSM-TV) - Technical c h a r a c t e r i s t i c s  of t e l e -  ............................................................... 
graph transmissions .................... 

Recommendation 44 (CSM-TV) - Technical c h a r a c t e r i s t i c s  f o r  rad io  
t e l e p r i n t e r  t ransmissions ------------------------- 



(a) Approves these recommendations; 

(b) Directs the Secretary-General: 

(I) 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, 

(ii) To publish and distrPbute the amended version 
of Chapter I of Volume C not later than 30 
October 1966 ; 

Recommendation 46 (CSM-IV) - Advance natification of changes in ............................................................... 
Volumes A and C of WMO Publication ---------------------------------- 
No. ----------- 9.TP.4, 

(a) Appi-oves this recommendation; 

(b) Directs the Secretary-General: 

(i) To bring it to the attention of regional asso- 
c iations , 

(ii) 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- ................................................................ 
munication decisions adopted by the ----------------------------------- 
fourth session of CSM ..................... 

fa) Approves this recommendation and urges the regional 
associations and Members concerned, as a matter of 
urgency, to take the action requested in the opera- 
tive part of the recommendation under INVITES ; 

(b)' Directs the Secretary-General: 

(i) To brine this reaomondation to tho attention 
of the regional associations and Members con- 
cerned, 

(ii) To assist the president of CSM in the co-or- 
dination of the implementation of the recom- 
mendation, as requiredj 



Recommendation 49 (cSM TV) - Pressure reduction methods ....................................................... 
(a) Approves this recommendation; , ' 

(b) Directs the Secretary-General: 

(i) To bring it to the attention of Members, 

(11) To obtain from Members complete mathematical 
descriptions of pressure reduction methods 
now being applied and to advise Members of 
this information; 

(c) Requests the president of CSM'to 'arrange for the 
development and implementation of a coding procedure 
for addiqg 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); 

Notes this recommendation; 

Refers the question o'f developing the practical 
def lnit ion requested by Recommendation 5/8 of the 
MET/OPS/CA~M-111 session to the president of CAeM 
for action taking into account the views of ICAO; 

~irects the Secretary-General to invite the at.t..nn+.i on 
of.ICA0 to the suggestion contained in paragraph 2 
under RECOIYMENDS of the recommendation; 

Approves this recommendation; 

Approves this recommendation; 





Resolution 1 3  (Ec-XVIJI ) - N O D I F I C A T I O W S  T O  THE I K T Z R N A T I O N A L  
b E T E O H O L O G I C k L  C O D E S  AKD S F k : C I F I  - 
C A T I O I S  AND I K S T i U J C T I O N S  C O N C E W -  
I N G  METBODS O F  CODING 

THE EXECUTIVE COMMITTEE, 

NOTING 

(1)  Recommendations 5 and 8 t o  25 inc lus ive  (cSM-IV), 

(2)  The comments developed by t h e  second s e s s i o n  (May 
1966) o f  the  RA N Working Group on Tropica l  Meteo- 
rology f o r  t h e  Caribbean, Cent ra l  America and Mexico, 
on the s t r u c t u r e  of meteorological su r f ace  r epor t ing  
codes f o r  use i n  t r o p i c a l  a reas ,  

CONSIDERING t h e  need f o r  br inging  the  u n i v e r s a l  meteo- 
ro log ica l  forms of messages and codes up t o  d a t e  a s  proposed by 
the Commission f o r  Synoptic Meteorology, 

DECIDES 

(1) To approve Recommendations 8 t o  18 and 23, 24, 25 
(CSM-IT) ; 

(2)  To approve Recommendation 22 (CSM-IV) a s  c o n s t i t u t i n g  
an improvement on e x i s t i n g  procedures but  with t h e  reques t  t h a t  
the  p e s i d e n t  o f  C C 1  should g ive .cons idera t ion  t o  the  requirement 
regarding the  i n c l u s i o n  of time of observat ion i n  the  message and 
inform t h e  pres ident  o f  CSM wi th  a view t o  f u r t h e r  improvemerci of 
the  code; 

( 3 )  To note ~ecommendations 19, 20, 21 (csM-IV) and t o  
au thor ize  the  P res iden t  of WMO t o  approve the  recommendations i n  
order t h a t  they may come i n t o  fo rce  a s  e a r l y  a s  poss ib le  before  
1 January 1968, providing f avourable comments a r e  received f  rorn 
ICAO. I n  t he  c a s e  of adverse comment the  pres ident  of CI% is re-  
quested t o  a r range  f o r  the urgent  recons idera t ion  of t h e  recom- 
mendations; 

(4)  To r e f e r  the  "comments developed by the  second se s -  
s ion  (May 1966) of t h e  RA IV Working Group on Tropica l  Meteoro- 
logy f o r  t h e  Caribbean, Cent ra l  America and Mexico, on the  s t r u c -  
t u re  of meteorological  sur face  r epor t ing  codes f o r  use  i n  t r o p i -  
c a l  a reas" ,  t o  t h e  pres ident  of CSM f o r  act ion;  

( 5 )  That  t he  amendments r e s u l t i n g  from Recommendations 
8 t o  18 and 22 t o  25 (CSM-TV) come i n t o  force  on 1 January 1968; 



DIRECTS t h e  Secretary-General 

(1)  To make any necessary minor changes i n  t h e  new and 
r ev i sed  code forms approved by the  Executive Committee i n  consul- 
t a t i o n  wi th  the  p re s iden t  of t h e  Commission f o r  Synoptic Meteo- 
rology; 

(2)  To publ i sh  and d i s t r i b u t e ,  i n  J u l y  1967, the  new 
code dec i s ions  i n  Volume B, WMO Publ ica t ion  No. 9.TP.4; 

(3)  To inform a l l  concerned of t h i s  r e so lu t ion  a t  an 
e a r l y  d a t e  and, i n  doing so,  t o  send a c i r c u l a r  l e t t e r  w i t h  
advance .copies of t h e  amendments a s  approved .by the  Executive 
Committee. 

Resolution 14 (EC-XVIII ) - J O I N T  WORKIKG GROUP ON IXQiERICAL 
!EATHER FFEDICTIC'N 

THE IECUTrVE COMMITTEE, 

NOT1 NC 

(1 )  Resolution 2 (CAe-IV) and Recommendation 48 (CSM-IV), 

(2 )  Regulations 34, 3 , a n d  3 of t h e  General Regulations, 

DECIDES 

( 1 )  To e s t a b l i s h  a Jo in t  Working Group on Numerical 
Weather Predic t ion  between CAe and CSM with t h e  fol lowing terms 
of  re ference:  

(a) To keep under review the  development of methods 
of  numerical weather  predic t ion  and recommend 
t o  the  next  s e s s i o n  of t h e  Commission any 
a c t i o n  by WMO necessary t o  f a c i l i t a t e  such re-  
search;  

.To continue t o  s e l e c t  periods s u i t a b l e  f o r  use 
a s  re ference  s i t u a t i o n s  f o r  t e s t i n g  p red ic t ion  
models s o  f a r  a s  t h e  group considerg t h i s  nec- 
essary ;  

To co-ordinate d e t a i l s  of t h e  preparat ion and 
exchange of d a t a  and analys is  of t h e  t e s t  
cases;  

To review the  s c i e n t i f i c  bas i s  f o r  determining 
t h e  s p a t i a l  and temporal aspec ts  of networks 
and da t a  r e s o l u t i o n  required f o r  dynamical pre- 
d i c t i o n  methods; 



( e )  To recommend what ac t ion  is needed by WMO t o  
s t imu la t e  research  i n t o  the  app l i ca t ion  of 
nwier ica l  methods 'of p red ic t ion  t o  smaller-  
s c a l e  systems than a t  present  t r e a t e d ,  t o  
topographic e f f e c t s  and t o  meteorological  fea- 
t u r e s ,  of t he  t r o p i c a l  b e l t ;  

( f )  To formulate requirements regarding:  

( I )  The use of codes, telecommunications and 
telecommunications procedures f o r  numer- 
i c a l  p red ic t ion  purposes; 

(11) The acceptable time de lays  f o r  r ecep t ion  
o f , t h e  various ca tegor ies  of information 
used f o r  numerical p red ic t ion  purposes; 

(111) The forms of p re sen ta t ion  of output  d a t a  
s u i t a b l e  f o r  u se ,by  f o r e c a s t e r s  on duty; 

( 2 )  To i n v i t e  t he  fol lowing exper ts  t o  s e rve  on t h e  
Group : 

B. R. D6.s (Sweden) (chairman) 
E. M. Dobrishman (U.S.S.R.) 
A .  E l i a s sen  (Norway) 
K. H. Hinkelmam (Germany, Federa l  Republic o f )  
K. Mohri (Japan) 
F. C. Shuman (U.S.A.) 

( 3 )  That  t h e  j o i n t  working group s h a l l  r e p o r t  on i ts  
a c t i v i t i e s  t o  t h e  CAe not l a t e r  t han  six 'months before t h e  next 
sess ion  of the Commission; 

(4.) That  it s h a l l  keep t h e  pres ident  o f  CSM informed of 
important developments regard ing  paragraph ( f )  of i t s  terms of 
reference and p re sen t  i ts f i n a l  f i nd ings  on t h i s  sub jec t  not  l a t e r  
than 1 January 1969; 

( 5 )  That  t h e  j o i n t  working group s h a l l  s e rve  u n t i l  the  
f i f t h  s e s s ion  of both the Commission. f o r  Aerology and t h e  Com- 
mission f o r  Synoptic  Meteorology. 

Attachments : 3 



General Summary of thg ;work of EC-XVIII, paragraph 5.5.2 - - 
Marit ice meteorology 

5.5.9.3 In accordance with the  dec i s ion  taken a t  i t s  seven- 
t een th  se s s ion ,  the Executive Committee gave considerat ion t o  
Recommendation 5 (C1W-IV) - Equivalent  'speed f o r  Beaufor$ numbers - 
i n  t h e  l i g h t  of t he  comen t s  of CC1 and CSM. The Convnittee noted 
t h a t  both t h e  CSM and t h e  C C 1  had , . a s  requested by the  seven- 
t e e n t h  se s s ion  of t he  Executive Committe,e, examined the  proce- 
d u r a l  and o t h e r  repercussions of  the in t roduct ion  o f  the new 
s c a l e ,  and t h a t  both these  Connissions had expressed doubts a s  
t o  t h e  a d v i s a b i l i t y  of in t roducing  it. The Committee was a l so  
informed by the  pres ident  of CAe t h a t  t he  research community 
was concerned about the proposal t h a t  t h e  present  s c a l e  should 
be changed, making it necessary t o  cons ider  l a rge  amounts of 
d a t a  processed i n  two d i f f e r e n t  forms o f  equivalents .  The pre- 
s i d e n t  o f  CMM supported t h e  proposal given i n  Recommendation 5 
(CMM-N) and emphasized the  growing importance of weather-routing 
of sh ips  and the consequent need for  an accurate wind-reporting 
sca l e .  Some members of t h e  Executive Committee were however of 
t he  opinion t h a t ,  while t he  CEviM had c a r r i e d  o u t  ex tens ive  
s tudy,  add i t i ona l  information made a v a t l a b l e  s ince  t h e  fou r th  
se s s ion  of t h e  CiJlM had suggested t h a t  t h e r e  was s t i l l  doubt 
about the  s c i e n t i f i c  mer i t  of  t he  proposed new t ab le  of equi- 
va l en t s .  Consequently t h e  Committee decided not  t o  approve 
Recommendation 5 (CNM-N) . 
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General Summary of the work of EC-XVIII, paragraph 4.1 - 
Review of WblO t e chn ica l  a s s i s t ance  a c t i v i t i e s  

4.1.2 The Executive Committee noted t h a t  although the  
p o s s i b i l i t i e s  o f  obtaining UNDP a s s i s t a n c e  f o r  p ro j ec t s  connect- 
ed wi th  the  World Weather Watch (Wy) a r e  l imited,  c e r t a i n  phases 
of  t h e  WWW which can be combined wi th  development programmes i n  
t h e  same coun t r i e s  can rece ive  a s s i s t a n c e  from the UNDP. It 
reques ted  the  Secretary-General -to continue h i s  e f f o r t s  with 
t h e  Administration of the UNDP t o  ob ta in  a s  much a s s i s t ance  as 

poss ib l e  under i t s  various programmes i n  connexion wi th  the 
implementation o f  W. 
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General Summary 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 meteok-ological 
codes, specifications and descriptive terms and instructions 
concerning methods of coding - the Executive Committee noted 
that the decisions in thts 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. g.TP.4, Volume B. 
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Resolution 44 (EC-XVIII) - REVISION OF PREVIOUS EXECUTIVE 
COIOIITTEE RESOLUTIOH S 

THE EXECUTIVE COMMCmEE, 

NOTING 

( 1 )  Regulation 128 of the General Regulations, concern- 
ing the rev i s ion  of t h e  Executive Committee resolutions,  

(2 )  Rule 26 of the Rules of Procedure of the  Executive 
Committee on the same subject ,  

( 3 )  Recommendations 12 (CC1-m), 11, (CIMO-m), 20 (CAe- 
N) and 53 (CSM-TV), 

HAVING EXAMINED its previous resolutions s t i l l  i n  force ,  

DECIDES 

(1) To keep i n  force  the following resolutions:  

(EC-11 ) 
(KC-111) 
(EC-VIII ) 
(EC-rx) 
(EC-X) 
( EC-XI ) 
( EC-XII 1. 
(EC-XI11 ) 
(EC-XIV) 
(EC-XV) 

(EC-XVI ) 

(EC-XVII ) 

7, 8, lo, 11, 12, 13, 14  
17, 18, 23, 24, 25, 26, 31 
2, 3, 4, 9, 10, 11, 12 

14, 15, 16, 23, 24, 25 

(2)  To keep i n  force,  but only u n t i l  31 December 1966, 
Resolutions 29 and 30 (EC-XVI), 22 (EC-XVII); 

( 3 )  Not t o  keep t n  force the  o ther  resolut ions  adopted' 
before i ts  eighteenth session.  

NOTE : This resolut ion replaces Resolution 26 (EC-XVII) which 
is no longer i n  force.  


