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Maintaining a sepa ra t e  Commission 8; 72 
f o r  Ins t ruments  and Methods o f  
Observation 

Routing of s h i p s  by means of ex- 56; 108 - 
tended weather f o r e c a s t i n g  

S c i e n t i f i c  l e c t u r e s  and d i s c u s -  18 
s i o n  o f  methods of f o r e c a s t i n g  
t h e  s t a t e  of s e a  on t h e  b a s i s  of 
meteorological  d a t a  
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22. R e s u l t s  of t h e  I n t e r n a t i o n a l  Con- 53; 99 
f e r ence  on Safety of L i f e  at Sea 
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GENEBAL SUMMARY OF THE WORK OF mE SESSION 

The Commission f o r  Maritime Meteorology of t h e  World Meteorological  
Organizat ion h e l d  i t s  t h i r d  s e s s ion  i n  t h e  main bu i ld ing  of t h e  Univers i ty  . o f  
Ut recht  from 16 t o  31 August 1960, u n d e r  t he  chairmanship of M r .  Helge Thomsen, 
P re s iden t  of t h e  commission. F a c i l i t i e s  f o r  t he  se s s ion  inc lud ing  i n t e r p r e t a -  
t i o n  were provided by t h e  Netherlands Government. 

1. OPENING OF THE SESSION (Agenda i t e m  1) 

The formal opening of t h e  s e s s i o n  took place on Tuesday, 16 August 
1960, a t  10 a.m. i n  t h e  Auditorium of t h e  un ive r s i t y  of Ut recht ,  M r .  Helge 
Thomsen, of Denmark, Pres ident  of t h e  cornmissicn, being i n  t h e  c h a i r .  

M r .  C .J. Warners, D i r e c t o r  i n  c h i e f  of the  Royal Netherlands Meteorolo- 
g i c a l  I n s t i t u t e ,  welcomed t h e  p a r t i c i p a n t s  on behalf of t h e  Government of t h e  
Netherlands and t h e  Minis te r  of T r a n s p o r t  and Public Works. Re fe r r ing  t o  t h e  
c r e a t i o n  of t he  I n t e r n a t i o n a l  Meteoro logica l  Organization a t  Utrecht  i n  1878 
he emphasized t h e  r81e of maritime meteorology i n  t h e  foundat ion of many meteo- 

. . .  r o l o g i c a l  s e r v i c e s .  . . 

M r .  H. Ploegh Jr., Deputy Mayor o f  Utrecht,  expressed s a t i s f a c t i o n  on 
behalf  of t h e  Municipal i ty  of Utrecht  a t  having the  t h i r d  s e s s i c n  of t h e  com- 
mission i n  t h i s  c i t y .  . . 

M r .  Langlo, Chief of t h e  Techn ica l  Divis ion of t h e  WMO S e c r e t a r i a t ,  
conveyed a goodwill  message from t h e  Secretary-General  of t h e  Organizat ion 

b r i e f l y  rebraced t h e  t e n  y e a r s  of a c t i v i ' t y  of the'World Meteorological  O r -  
. , 

g a n i i a t i o n .  

F i n a l l y  M r .  Thomsen, Pres ident  o f  t h e  CMM, presented a s h o r t  survey of 
t h e  evo lu t iox  of shipping and t h e  growing inf luence of meteorology i n  t h i s  
f i e l d  and expres sed . the  thanks of  t he  commission t o  t h e  ~ e t h e r l k d s  a u t h o r i -  
t i e s  f o r  t h e i r  i n v i t a t i o n , .  

The l o c a l  s e c r e t a r i a t  of t h e  s e s s i o n  was under t h e  d i r e c t i o n  cf M r .  
C .'G.C. SchUtte o f  t h e  Royal Netherlands Meteorological I n s t i t u t e .  

2. CONSIDERATION OF THE REPORT ON CREDENTIALS '(Agenda i tem 2) 

A l ist of t h e  persons present  and t h e  capaci ty i n  which they  were a t -  
t ending  the  s e s s i o n  was presented a t  the f i r s t  plenary meeting on t h e  b a s i s  
of t h e  c r e d e n t i a l s  rece ived .  

The commission d i d  n o t  consider  i t  necessary t o  e s t a b l i s h  a c r e d e n t i a l s  
committee. 



2 GENERAL SUMMARY 

T h i r t y  Members, one non-Member country and n i n e  i n t e r n a t i o n a l  organi-  
za t ions  were represented a t  the meeting. A f u l l  l i s t  of t hose  p re sen t  is  g iven  
a t  t h o  beginning of t h i s  r e p o r t .  

3 0 ADOPTION OF THE AGENDA (Agenda i tem 3 )  

The meeting agreed t o  i n c l u d e  a new item 9.6 and t h e  approved f i n a l  
agenda i s  reproduced a t  the.  beginning  of  t h i s  r e p o r t .  

4 .  ESTABUSHMENT OF COPNITTEES (Agenda item 4 )  

The commission e s t a b l i s h e d  a Nomination Committee, two t e c h n i c a l  com- 
m i t t e e s  And a ~ o - o r d i n a t i o n  Ccmmittee. 

The Nomination Committee was composed of t he  f o l l o w i n g , s i x  members, 
each p e r t a i n i n g  t 0 . a  region of WMO : 

A,B, Crawford (Union o f  South Af r i ca  - Region I) , 

L.A. Zaharov (USSR - Region  11) 
L.M. de i a  Canal (Argent ina  - Region 111) 
P.H. Kutschenreuter (USA - Region IV) 
C.V. Bunnag bu hail and - f o r  Region V i n  t h e  absence . . of d e l e g a t e s  frorn 

t h i s  r e g i o n )  
H.U. R o l l  (Federal Republ ic  of Germany - Region V I ) .  

Committee A d e a l t  w i th  ope ra t iona l  and o rgan iza t iona l  m a t t e ~ s  and w a s  ----------- 
entru,s ted wi th  i tems 6.3, 6.5, 6.6, 7.8, 7.11, 7.12, 7.13, 8.1, 8.2, 8.3, 8 .4 ,  
8.5, 8.6, 8.7, 9.1, 9.2, 9.3, 9.4, 9.5, 9.6, 10.1, 13.2, 14, 15, 16, 22. C m d r .  
Frankcom was nominated chairman of t h a t  committee. 

Committee B d e a l t  w i th  t e c h n i c a l  problems and was e n t r u s t e d  wi th  i t e m s  --- - ----- 
6.1, 6.2, 6.4, 7.1, 7.2, 7.3, 7.4, 7.5, 7.6,. 7.7, 7.9, 7.10, 9.3, 11.1, 11.2, 
11.3, 11.4, 11.5, 11.6, 12.2, 13.1, 13.2, 13.3, l3,.4, 16. M r .  R o l l  was nomi- 
na ted  chairman of t h a t  committee.  

I tems 1, 2, 3, 4, .12.1, 17, 18, 20 and 21 were d e a l t  w i th  . d i r e c t l y  i n  
plenary meetings. Items :1.3 and 16 were success ive ly  considered by ~ o m m i t t e e s ~  
and A .  The chairmen of each o f  t h e  t e c h n i c a l  committees were a s s i s t e d  by a '1 , 
member of t h e  WMO S e c r e t a r i a t  a c t i n g  a s  t echn ica l  s e c r e t a r y .  

The Co-ordination cornmi t t e e '  w a s  composed of' t h e  p re s iden t  and t h e  v i c e -  ----------------------- 
pres iden t  of t h e  commission, t h e  chairmen of Committees A Ad ,  B and t h e  r e -  
p r e s e n t a t i v e  of t h e  Secretary-General of t h e  o rgan iza t ion .  

No d r a f t i n g  committee w a s  es t ab l i shed ;  t he '  r e p o r t s  were prepared by ' 



t h e  t echn ica l  s e c r e t a r i e s  with t h e  a s s i s t a n c e  of c e r t a i n  members of t h e  com- 
mi t tee .  

5. REPORT BY THE PRESIDENT OF TI33 COMSSION ( ~ g e n d a  i tem 5) 

The commission took note with s a t i s f a c t i o n  o'f t h e  rep0r t"of  t h e  p r e s i -  
den t  which covers i n t e r  a l i a  t h e  & e s t i o n s  r a i sed  s ince  t h e  second sess ion .  
The various quest ions r e f e r r e d  t o  i n  this r e p o r t  were examined under t h e  r e l e -  
van t  i tems of t h e  agenda. 

6. REPORTS ' OF THE CHAIRFmN OF WORKING GROUPS ESTABLISHED BY THE' C OMMISSI Oh1 
(Agenda item 6)  

. . .  

6.1 Working Group on marine cl imatology (Agenda item 6.1) 

The commission noted with s a t i s f a c t i o n  the  r epor t  presented by t h e  cha i r -  
man of t h e  working group. Appropritite a c t i o n  was taken on t h i s  r e p o r t  under 
i tem .11. 

6.2  Working Group on s e a  -- i c e  (Agenda i tem 6.2) 

The commission noted with s a t i s f a c t i o n  the  repor t  presented by t h e  c h a i r -  
man of the  working group. Appropriate a c t i o n  on t h i s  r e p o r t  was taken under 
i t em 13. 

6 . 3  workin@; Group on organiza t ional  -- and operat ional .  mat ters  (Agenda i tem 6 .3 )  

The commission noted wi th  a p p r e c i a t i o n  the  repor t  presented by t h e  work- 
i n g  group. It was agreed t h a t  appropr i a t e  ac t ion  on the  r epor t  had been taken 
under agenda i tems 8.1, 8.2,  8.5, 8.6 and 10.1 except f o r  t h e  quest ion d e a l t  
w i th  below. The commission examined t h e  major port ion of the  f i r s t  d r a f t  of a  
handbook on "The prepara t ion  and use of weather maps by mariners" which was 
a v a i l a b l e  i n  time f o r  t h e  ses s ion  and no ted  with s a t i s f a c t i o n  t h e  thoroughness 
of  t h e  work done by M r .  Rodewald. Although i t  was the  i n t e n t i o n  t h a t  t h e  f i r s t  
d r a f t  would r ece ive  approval by t h e  s e s s i o n ,  it was agreed t h a t  t h e  scope of 
t h e  t a sk  was more than could be accomplished during the  time of t h e  ses s ion .  
The conclusions of t h e  commission a r e  contained i n  Resolution 3 (CMM-111) and 
Recommendation 21 (CMM-111) . 

The commission agreed t h a t  one of  t h e  maps prepared by t h e  S e c r e t a r i a t  
showing t h e  d i g t r i b u t i o n  of s h i p s '  r e p o r t s  on a day picked a t  random (1st No- 
vember 1957), completed a s  necessary, should be included a s  an annex* t o  t h e  
r e p o r t  of t h e  sess ion  and t h a t  t h e  t o t a l  number of observations shown on t h e s e  
maps should be indica ted  on t h e  map. The comrnission fu r the r  agreed t h a t  para- 
graph 9 of t h e  r epor t  of t h e  working group should be included a s  an a d d i t i o n a l  

. .. 

* See Annex I. 
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annex* toge the r  with t h e  s t a t i s t i c s  s u i t a b l y  amended concerning "number of 
s h i p s t  observat ions received f o r  19 May 1958 (00, 06, 12 GMT) i n  t h e  WMO I G Y  
Data c e n t r e "  and "number of messages received from s h i p s 1  f o r  t h e  d i f f e r e n t  
c o l l e c t i n g  a r e a s  i n  1958" appended t o  t h i s  r e p o r t .  

6.4 Working Group on t e c h n i c a l  problems ( ~ g e n d a  item 6.4)  

The commission noted w i t h  s a t i s f a c t i o n  t h e  r e p o r t  presented by the  cha i r -  
man of t h e  working group. Appropriate  ac t ion  on t h i s  r e p o r t  was taken under 
agenda items 7.1 t o  7.7 and 12.2. 

6.5 Report of the  Working Group on t h e  Marine Cloud Album f o r  use by ob- 
se rve r s  a t  sea  ( ~ g e n d a  i t em 6.5) 

The repor t  of the  working group on t h i s  quest ion was examined by a sub- 
committee. The f indings of t h i s  sub-committee a s  subsequently approved by the  
commission a r e  reported under agenda i t em.7 .8 .  

6.6 Working Group nn t h e  r e l a t i o n s  with t h e  i n t e r n a t i o n a l  f i s h e r i e s  orga- 
n i z a t i o n s  (Agenda i tem 6 .6)  

The commission examined. t h e  r e p o r t  submitted by t h e  Working Group on 
the  r e l a t i o n s  with the  i n t e r n a t i o n a l  f i s h e r i e s  organizat ions inc luding t h e  
d r a f t  recommendations and r e s o l u t i o n s  at tached t o  t h a t  r e p o r t .  

Various members informed t h e  commission of t h e i r  experiences with r e -  
gard t o  t h e  r e l a t i o n  with f ishermen and f i s h e r i e s  organiza t ions . I t  was noted 
t h a t  good r e s u l t s  had been obta ined  i n  some countr ies ,  b u t  not  i n  o the r s .  I n  
p a r t i c u l a r ,  t h e  commission noted  t h e  important r a l e  which por t  meteorological 
l i a i s o n  o f f i c e r s  could play i n  t h i s  connexion. The main decis ions  of  the  com- 
mission, a r i s i n g  out of t h e  r e p o r t  of the  working group, a r e  incorporated i n  
Recommendation. 15 (CMM-111) . 

The commission f u r t h e r  agreed t h a t  t h e  Secretary-General should be r e -  
quested t o  arrange t h a t  t h e  ques t ion  of meteorological t r a f f i c  capaci ty  of 
coas ta l  r ad io  s t a t i o n s  should be  discussed by the  IMCO, ITU, I C A O  and WMO per- 
manent j o i n t  study group on ques t ions  concerning s a f e t y  a t  s ea  under the  head- 
ing  telecommunication. 

During the  d iscuss ion  o f  this item reference  was made cf  t h e  des i r ab i -  
l i t y  of i s su ing  sea temperature f o r e c a s t s .  A s  some doubt was expressed a s  t o  
t h e  a b i l i t y  of meteorological s e r v i c e s  t o  prepare such f o r e c a s t s  a t  present  it 
was agreed t h a t  Members should be encouraged t o  study t h i s  question a s  t h e  need 
f o r  such fo recas t s  w i l l  i n c r e a s e  i n  coming years .  

The commission a l s o  considered t h a t  f u r t h e r  s t u d i e s  should be ca r r i ed  
out  on weather advices and f i s h i n g  opera t ions  and t h a t ,  therefore ,  a  working 

* See Annex 11. 



group on t h i s  mat te r  should be e s t a b l i s h e d .  This  working group, amongst o the r s ,  
should have t h e  t a s k  t o  prepare  t h e . m a t e i q i a l  and i n s t r u c t i o n s  r e l a t i n g  t o  
meteorological  a i d s  f o r  fishermen, a s  r equ i r ed ,  f o r  t h e  guidance of Members, 
The terms of r e f e rence  of t h e  working gi'oup a r e  given i n  Resolu t ion  5 (CMM-111). 

7. METEOROLOGICAL OBSEXVATIONS . MADE ABOARD SHIP ( ligenda it em 7) 

7.1 - P r e c i p i t a t i o n  measurements a t  sea (Agenda i tem 7 .1)  

The commission d iscussed  t h e  review o f  the p re sen t  s t a t e  of. p rec ip i ta :  
t i o n  measurements a t  s e a  presented by t h e  Working 2r&p on t e c h n i c a l  problems 
and t h e  suggest ions made by Members on t h e  sub jec t .  The commission f e l t  t h a t  
much'has Already been achieved towards ob ta in ing  a c l e a r  i n s i g h t  i n t o  t h e  pos- 
s i b l e  s o l u t i o n  of t h e  va r ious  problems involved .  

Since,  however, no e n t i r a l g  s a t i s f a c t c r y  s o l u t i o n  has a s  y e t  been found, 
continued exchange of i d e a s  and experimental r e s u l t s  should be promoted. To 
t h i s  aim it was 2ecid.ec: t o  inc lude  t h e  p rob lea  of p r e c i p i t a t i o n  measurements 
a t  s e a  i n  t h e  terms of refe'rence af t h e  Working Group on t echn ica l  problems. 
Furthermore it w a s  recommended t h a t  t h e  review mentioned above be publ i shed  
a s  a WMO Technical Note. It was f u r t h e r  recommended.that t he  maritime coun- 
treies be  i n v i t e d  t o  make incyeesed e f f o r t s  t o  improve p r e c i p i t a t i o n  measure- 
ments a t  s ea '  These conclus2ons a r e  i nco rpora t ed  i n  Recommendation 7 (CPM-111). 

7.2 Measurement of s e a  s u r f a c e  tempera ture  (Agenda i tem 7.2) ----.---------.- 
A r epor t  on t h i s  ques t ion  bias p re sen ted  t o  t h e  commission by t h e  CMI4 

Working Grmp  on t echn ica l  problems i n  accordance. wi th  Resolu t ion  2 (CN/I-TI), 
The commission w e s  informed of t h e  i n v e s t i g a t i o n s  now being c a r r i e d  out  by 
t h e  Federa l  Republic of Germany, t h e  Netherlands,  t h e  United Kingdom arld t h e  
United S t a t e s  of America. It was a ~ r e e d  t h a t  t h e r e  was a need f o r  f u r t h e r  s tudy 
i n  order  t o  a r r i v e  a t  a cheap, p r a c t i c a l  'and r e l i a b l e  'method of  measuring sea  
su r f ace  t.emperature. The d e c i s i o n  of t h e  cornmission on t h i s  mat te r  is  inc luded  
i n  Recommendation 8 ('CMDI-111). 

7.3 . Revision of bMO - Pub l i ca t ion  No. 8 .T1?;3, Chapter 10 (Agenda i t e m  7 .j) --- 
The commission s tud ied  t h i s  q u e s t i o n  on the b a s i s  of t h e  r ev i sed  t e x t  

J prepared by t h e  Working Group on t e c h ~ i c a l  problems. Fur ther  amendments were 
brought t o  t h i s  t e x t  t o  conform mare c l o s e l y  w i t h  Technical Regula t ions  and 
t o  t ake  i n t o  account t h e  d e c i s i o n s  of t h e  s e s s i o n .  The commission dec ided  t o  
ask t h e  Secretary-General t o  take a p p r o p r i a t e  a c t i  OR i n  consu l t a t i on  w i t h  t h e  
p re s iden t  of t h e  Commission f o r  Ins t rumznts  m d  Methods of Observation t o  have 
t h i s  r ev i sed  t e x t  Included i n  t h e  Gv.i.de. I n c i d e n t a l  amendments t o  P u b l i c a t i o n  
No. 9.TP.4, Volume D, Chapter D ,  w i l l  a l s o  be r equ i r ed ,  It was a l s o  dec ided  
t o  draw t h e  a t t e n t i o n  of t h e  CIMO t o  t h e  next  t o  l a s t  paragraph under 10 .1 .1  
of t h i s  chapter , ,  
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-During t h e  d i scuss ions  one member suggested t h a t  t h e  paragraphs r e l a t e d  
t o  wind observa t ions  s h o u l d ' i n d i c a t e  whether r e l a t i v e  wind a s  we l l  a s  t r u e  wind 
was meant. It was decided t o  r e f e r  t h i s  quest ion t o  t h e  Working Group on tech-  

' n i c a l  problems. The commission no ted  t h a t  i n s t r u c t i o n s  f o r  i c e  observa t ions ,  
t c  be  included i n  Chapter 10, paragraph 9, could n o t  be prepared u n t i l  agree-  
ment on t h e  codes was reached. With t h i s  accomplished, t h e  commission decided 
t h a t  a  working .group should now 'proceed wi th  t h e  prepara t ion  of t h e s e  i n s t r u c -  
t i o n s  ( s e e  Resolut ion 2 (CMM-111)). 

'1 a 4  Report ing v i s i b i l i t y  .(Agenda item 7.4)  

The commission examined t h e  r e l e v a n t  p a r t  of t h e  r e p o r t  of t h e  Working 
Group on t echn ica l  problems ccncerning t h e  problem of r e p o r t i n g  v i s i b i l i t y  a t  
s e a  and a l s o  a proposal t o  i n t r o d u c e  a  new procedure f o r  r epo r t ing  t h i s  e l e -  
mer t . 

Pending t h e  outcome of t h e  s tudy a t  p re sen t  be ing  c a r r i e d  out  by CSM 
t h e  commission agreed t o  t a k e  n o  f u r t h e r  a c t i o n  a t  p resent .  It was agreed t h a t  
t h e  Working Group on t echn ica l  problems should re-examine t h e  ques t ion  a s  soon 
a s  t h e  r e s u l t  of t h e  study by CSM becomes a v a i l a b l e .  Under t h i s  agenda i t em 
t h e  commission a l s o  considered t h e  code t a b l e  used f o r  r epo r t ing  v i s i b i l i t y  a t  
s e a  (Code 4377). The commission agreed t h a t  i t  was i n c o n s i s t a n t  t o  r e q u i r e  t h a t  
ocean'w.eather s t a t i o n s  should r e p o r t  v i s i b i l i t y  i n  t h e  f u l l  Code 4377, whi le  
s e l e c t e d  sh ips  were only r e q u i r e d  t o  use  code f i g u r e s  90-99. Evidence was pro- 
vided t h a t  it was n o t  p r a c t i c a b l e  t o  r e p o r t  v i s i b i l i t y  i n  t h e  f u l l  W code by 
ocean weather s t a t i o n s .  The commission consequently decided t o  r eques t  t h e  Com- 
mission f o r  Synoptic Meteorology t o  cons ider  amending t h e  app ropr i a t e  p rov i s ions  
i n  Pub l i ca t ion  No, 9.TP.4, Volume B, t o  permit a l s o  ocean weather s t a t i o n s  t o  
r e p o r t  v i s i b i l i t y  by code f i g u r e s  90-99. 

7 .5  Gust ( app l i ca t ion  of d e f i n i t i o n )  (Agenda i tem 7.5)  

The commission examined t h e  r epo r t  submit ted by t h e  Working Group on 
t e c h n i c a l  problems and agreed t o  t h e  conclusion of t h e  working group t h a t  t h e r e  
i s  a  need f o r  f u r t h e r  r e s e a r c h  on g u s t i n e s s  a t  s e a .  I n  p a r t i c u l a r  t h e  commis- 
s i o n  agreed t h a t  it i s  of  impor8tance f o r  s e v e r a l  p r a c t i c a l  a p p l i c a t i o n s  ( a s ,  
e,g..,  wind e f f e c t s  on sh ips ,  s a i l i n g  v e s s e l s ,  l i gh thouses  and o the r  maritime 
cons t ruc t ions )  t o  know more about  wind s t r u c t u r e  a t  s e a  and i t s  dependence on 
wind speed and thermal s t a b i l i t y ,  e s p e c i a l l y  w i th  regard t o  a m ~ l i t u d e ,  t ime 
parameters and frequency of g u s t s .  

The main conclusions o f  t h e  commission a r e  embodied i n  Recommendation 9 
(CMM-111) . 

7.6 Atmospherics ( ~ g e n d a  i t e m  7.6)  

. , The commission s tud ied  t h e  r epo r t  on t h e  ques t ion  of atmospherics obser-  
v a t i o n s  a t  s e a  submitted by t h e  Working Group 'on t echn ica l  problems. It was 
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noted t h a t  t h e r e  is a t  p re sen t  no known i n t e n t i o n  cn t h e  p a r t  of Members con- 
cerned t o  i n s t a l l  atmospherics equipment o r  l i gh tn ing - f l a sh  counters  on ocean 
s t a t i o n  v e s s e l s  o r  on merchmt v e s s c l s .  

The commission agreed wi th  t h e  conclusion of t h e  working group t h a t  a t  
the present  t ime p r i o r i t y  should be g i v e n  t o  improving t h e  observa t ion  equip- 
ment of t h e  more commonly observed meteoro logica l  parameters on r e p o r t i n g  
s h i p s  r a t h e r  than  t o  expand i n t o  t h e  f i e l d  of atmospherics.  The commission 
would, however, w6lcome any i n v e s t i g a t i o n  on t h e  use of  l i g h t n i n g - f l a s h  coun- 
t e r s  on board ocean s t a t i o n  v e s s e l s  i f  any Member concerned f i n d s  it p r a c t i -  
cab le  t o  undertake such s t u d i e s .  

7 .7  Weasurement of t r u e  - wiild a t  s e a  (Agenda item 7 .7 )  

The commissioq considered t h e  r e l e v a n t  pa r t  of t h e  r e p o r t  o f  t h e  Work- 
i n g  Group on t e c h n i c a l  problems r e l a t i n g  t o  measurement of t r u e  wind a t  s e a .  
The comtnission noted t h a t  a t  p re sen t  t h e r e  ex is ted  no economical equipment f o r  
measuring t r u e  wind a t  s ea ,  bu t  expressed  t h e  hope t h a t  such equipment might 
become a v a i l ~ b l e  i n  t he  f u t u r e .  It w a s  agreed t h a t  t h e  Working Group on t ech -  
n i c a l  problems should keep i t s e l f  informed on f u r t h e r  development of t h i s  ques- 
t i o n  and a l s o  keep wnder cu r r en t  review t h e  even more important requirement 
f o r  development of ins,truments f o r  measuring r e l a t i v e  wind a t  s e a .  

' 

7.8 Marine Cloud Album (Agenda i t e m  7 .8)  -- .- 
The commission recommended a s e l e c t i o n  of 40 photographs of t h e  Abridged 

Cloud At l a s  f o r  t h e  Marine Cloud Album i n  accordance w i t h  Recommendation 25 
(CMM-11) and Resolutf  on 33 (EC-IX). The conunission r e d r a f t e d  t h e  t e x t  of t h e  
legends t o  t h e  photographs i n  order  t o  g e t  a sho r t e r  and s impler  t e x t  than  t h a t  
proposed by t h e  working group. 

The commission f u r t h e r  recommended t h a t  a chapter  on cloud obse rva t ion  
r e f e r r i n g  t o  t h e  special.  condi t ions met a t  s e a  should be included i n  t h e  Cloud 
Album. Both t h e  t e x t  of t h e  legends and t h a t  of the  chapter  on cloud observa- 
t i o n  a r e  included r e s p e c t i v e l y  a s  P a r t s  A and B of t h e  annex t o  Recomrner?dation 
11 (CMM-111) . 

The commission ~ u i h o r i z e d  t h e  p r e s i d e n t  of C-M t o  make necessary  e d i -  
t o r i a l  changes t o  P a r t s  A and B of t h e  annex t o  Recommendation 11 (CDIM-111) 
i n  consu l t a t i on  wi th  t h e  WMO S e c r e t a r i a t ,  

The commission considered t h a t  i n  add i t i on  t o  t h e  Nclrine Cloud Album 
t h e r e  was need f o r  a s h e e t  showing on ly  t h e  p i c tu re s  of  t y p i c a l  c loud f e a t u r e s  
and t h e  a s soc i a t ed  code f i g u r e s .  S ince  severz,l  Members would n o t  be a b l e  t o  
prepare such a shee t  themselves,  i t  w a s  recommerided t h a t  it should be prepared 
by ' t he  WMO S e c r e t a r i a t  and should be made ava i l ab l e  f o r  purchase by Members. 
Fu r the r  d e t a i l s  on t h i s  s u b j e c t  a r e  found i n  Recommendation 10 (cNM-111). 



7.9 Required accuracy of measurement (Agenda i tem 7.9)  

The commission s tudied  a r e p o r t  on t h i s  ques t ion  prepared by t h e  p r e s i -  
den t  of  CMM, and discussed i n  some d e t a i l  t he  v a r i o u s  problems involved i n  l a y -  
i n g  down requirements f o r  accuracy  of measurements a t  s ea .  The main conclu- 
s i o n s  o f  t h e  commission a r e  g iven  i n  summarized form i n  annex* t o  t h e  p re sen t  
r e p o r t .  

With re ference  t o  t h e  r e q u e s t  contained i n  paragraph 5.8,1.7 of t h e  
General Summary of t he  work of T h i r d  Congress, t h e  commission agreed t h a t  it 
would be  d e s i r a b l e  t o  inc lude  i n  t h e  Technical Regulat ions t h e  prescr ibed  pre-  
c i s i o n  of reading  instruments  f o r  measuring atmospheric pressure  and s e a  s u r -  
f a c e  temperature i n  add i t i on  t o  t h e  e x i s t i n g  r e g u l a t i o n s  concerning accuracy 
of reading  thermometers, ( f o r  psychrometr ic  purposes) and p r e c i p i t a t i o n  amount. 
Recommendation 4 (cMM-111) was consequent ly adopted. 

7 .10  Report of t h e  Executive Committee Working Group on t h e  Beaufort  S c a l e  
(Agenda i tem 7.10) 

7.10.1 The commission had a l ong  and d e t a i l e d  d i scuss ion  on t h i s  po in t ,  p a r t i -  
c u l a r l y  a s  r ega rds  the  second recommendation o f  t h e  Executive Committee work- 
i n g  group. Some members were of  t h e  opinion t h a t  t h e  new wind-speed equ iva l en t s  
of t h e  Beaufort  numbers a r e  t h e  most s u i t a b l e  va lues  known a t  p re sen t  only f o r  
t h e  f i g u r e s  up t o  and inc luding  7. F i n a l l y ,  a major i ty  of t h e  members of t h e  
commission expressed i t s  agreement with the  conclusions of t h e  Executive Com- 
m i t t e e  working group. The p o s s i b l e  i n t roduc t ion  of t h e  new wind-speed equiva- 
l e n t s  was a l s o  discussed i n  d e t a i l .  It was f i n a l l y  decided t o  postpone a d e c i -  
s i o n  on t h i s  sub jec t  u n t i l  t h e  f o u r t h  s e s s ion  of t h e  commission. Members which 
have doubt concerning t h e s e  new equ iva l en t s  a r e  urged t o  cont inue s t u d i e s  and 
v e r i f y  t h e i r  opinion. ~ecommendat ion 12  (CMM-111) r e f e r s  t o  t h i s  s u b j e c t  . 
7.10.2 The commission a l s o  s t u d i e d  the  p re sen t  use  of t h e  Beaufort  numbers f o r  
s e a  observa t ions  of t he  wind speed ,  e s p e c i a l l y  w i th  regard  t o  t h e  use  of Beau- 
f o r t  numbers 13 through 17. The commission d iscussed  t h e  po in t  t h a t  s i n c e  t h e  
e s t ima t ion  of t h e  wind speed i s  made by us ing  d e f i n i t e  s p e c i f i c a t i o n s  r e f e r -  
r i n g  t o  v i s u a l  observat ions and s i n c e  no s p e c i f i c a t i o n s  a r e  given i n  WMO Code 
1100 f o r  t h e  Beaufort  numbers 13 through 17, no p r a c t i c a l  use can be made of 
t h e s e  numbers. The hope was expressed  t h a t  Members concerned would develop 
s p e c i f i c a t i o n s  f o r  es t imat ing  wind speeds i n  t h e  p re sen t  range of Beaufort  
numbers 13 through 17. Cons ider ing  t h a t  s p e c i f i c a t i o n s  corresponding t o  Beau- 
f o r t  numbers h igher  than 12  a r e  extremely d i f f i c u l t  t o  develop f o r  shipboard 
observers ,  t h e  commission agreed  t o  recommend t h a t  Beaufort  numbers 13 th rough 
17, and refer.ence t o  them, be d e l e t e d  from Code 1100 and from o t h e r  codes where 
appearing.  The r e l evan t  conclus ions  a r e  incorpora ted  i n  Resolut ion 8 (CMM-111). 

* See Annex 111. 
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7.11 Uni t s  used i n  i n t e r n a t i o n a l  exchange of meteorological  r e p o r t s  - (Agenda 
i tem 7.11) 

The commission considered t h e  r e q u e s t  of Third Congress t h a t  t h e  t ech -  
n i c a l  commissions should cons ider  and recommend t h e  necessary changes i n  t h e  
Technical Regulat ions,  gu ides  and codes ,  i n  accordance wi th  Resolu t ion  30  
(cg-111). 

The commission agreed t o  i n v i t e  t h e  a t t e n t i o n  of t h e  Execut ive Committee 
t o  t h e  f a c t  t h a t  t h e  marine meteoro logica l  observat ions a r e  l a r g e l y  c a r r i e d  out  
on voluntary  b a s i s  and t h a t  t h e  meteoro logica l  s e rv i ces  t h e r e f o r e  have n o t  t h e  
same con t ro l  over  t h e  progress  i n  changing over t o  t h e  met r ic  system and Ccl -  
s i u s  degree w i t h  regard  t o  meteoro logica l  r e p o r t s  from s h i p s  a s  f o r  r e p o r t s  
from land s t a t i o n s .  The commission n o t e d  w i t h  s a t i s f a c t i o n  t h a t  somz Members 
a r e  t ak ing  s t e p s  t o  change over from Fahrenhei t  t o  Ce l s iu s  e i t h e r  by changing 
t h e  thermometers on t h e i r  s e l e c t e d  s h i p s  o r  t o  arrange f o r  t h e  messages t o  be 
converted before  they  a r e  inc luded  i n  c o l l e c t i v e  messages f o r  i n t e r n a t i o n a l  
exchange. The a t t e n t i o n  of t h e  Execu t ive  Committee i s  drawn s p e c i f i c a l l y  t o  
t h e  f a c t  t h a t  c e r t a i n  s h i p s  f o r  n a t i o n a l  reasons cont inue t o  u s e  Fahrenhei t  
and t h a t  t h e i r  r e p o r t s  w i l l  be i n  F a h r e n h e i t .  It i s  suggested t h a t  a n o t e  t o  
t h i s  e f f e c t  be included i n  an a p p r o p r i a t e  p a r t  of  Volume B.  

With regard  t o  t he  changes t ,o  b e  made i n  WMO pub l i ca t ions ,  t h e  commis- 
s ion  considered t h a t  t h e  u s e  of k n o t s  and n a u t i c a l  mi les  should be cont inued 
because mariners  a r e  f a m i l i a r  wi th  them, having used them f o r  many yea r s .  The 
conclusions of t h e  commission a r e  i nco rpora t ed  i n  Recommendation 5 (CMM-111) 
inc luding  a s  an annex the  recommended changes t o  be made i n  WMO P u b l i c a t i o n  
No. 9.TP.4, Volumes B and D .  

7.12 Code 4900 : Y-day of t h e  week (Agenda .item 7.12)  

The commission noted t h e  d iscrepancy  ex i s t i ng  between t h e  systems f o r  
numbering t h e  days of t h e  week used i n  code t a b l e  4900 : Y and i n  Pub l i ca t ion  
No. 9.TP.4, Vol. A ,  and t h a t  no appa ren t  confusion had r e s u l t e d .  ' 

The commission considered t h a t  Code 4900 has been employed by s h i p s 1  
o f f i c e r s  f o r  many y e a r s  and t h a t  any change i n  it would in t roduce  e r r o r s  i n  
a considerable  number of s h i p s 1  weather  messages and s h i p s 1  weather l ogs .  It 
consequently decided t o  r eques t  t h e  p r e s i d e n t  of CMM t o  inform t h e  p r e s i d e n t  
of CSY t h a t  no changes should be made i n  Code 4900. 

7 ..l3 Report ing of s e a  s u r f a c e  tempera ture  (Agenda i tem 7.13) 

The commission noted t h a t  s e a  temperature d a t a  der ived from SHIP r e -  
p o r t s  were f r equen t ly  u n r e l i a b l e  as a r e s u l t  of e r r o r s  o c c u r r i r g i n  t h e  coding 
of TsTs. It considered t h a t  t h e  i n c l u s i o n  i n  SHIP r e p o r t s  of t h e  sea  s u r f a c e  
temperature i t s e l f  i n  whole degrees i n s t e a d  of t h e  d i f f e r e n c e  between s e a  and 
a i r  temperature i n  h a l f  degrees  would reduce  considerably such e r r o r s .  
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The, commissi.on agreed t o  reques t  the  president  of  CMM t o  submit t h i s .  
proposal t o  the  president of CSM wi th  the proviso t ha t  i f  CSM cannot approve 
the repor t ing of sea surface temperature i n  whole degrees Celsius, it  should 
devise some method of report ing this element' d i r e c t l y  a s  read from the  thermo- 
meter t o  t en th  of a degree Cels ius ,  bearing i n  mind the  undesi rabi l i ty  of mak- 
ing r ad i ca l  changes i n  the general  lay-out of the  code wiLh which ships o f f i -  
cers  have now become so fami l i a r .  

8. ORGANIZATION OF METEOROLOGICAL NETWORKS OF OBSERVATIONS FROM SHIPS AT 
SEA (Agenda item 8) 

8.1 Voluntary observing ship scheme (Agenda item 8.1) 

8 .2  Establishing serological observations from merchant ships  (Agenda 
item 8.2) 

The commission considered i n  some d e t a i l  t h e  various documents presented 
under t h e  two, agenda items mentioned above. 

0 8.2.1 Voluntary observing ship scheme and r e l a t ed  problems 
- - - - - - - - - - . - - - - - - - - - - - - - - - -  

Referring f i r s t  t o  the  voluntary observing ship scheme and r e l a t ed  pro- 
blems, the  commission agreed t h a t  t h e  most e f f i c i e n t  way t o  improve the  ocean- 
i c  network is  by energetic ac t ion  on the p a r t  of port meteorological l i a i s o n  
o f f i c e r s  and t h a t  countries bordering the de f i c i en t  areas  should make spec ia l  
e f f o r t s  i n  t h i s  direction.  . . 

On the  subject  of s impl i f i ed  procedure of addressing sh ips t  weather re-  
por ts  t o  shore s ta t ions  t h e  commission considered the  act ion taken by CSM on 
Recommendation 23 (CMM-11) and noted t ha t  i t  was the  be s t  possible solut ion 
under t he  exis t ing in te rna t iona l  regula t ions .  

I n  t h i s  connexion the  commission recommended t h a t  each t 'awciliarytt.  s h i p  
should have avai lable  more complete information on the addresses t o  which meteo- 
ro log ica l  'messages could be  s en t  ,. 

. , 

The commission fu r the r  agreed tha t  g r ea t e r  use should be made of the  
WMO "sparse area" chart o r i g i n a l l y  pfepared fo r  use  on board auxi l iary  ships  
during the  IGY. It was a l s o  agreed t h a t  t h e  t i t l e  of t h e  char t  should be s u i t -  
ably amended t o  indicate t h e  need f o r  sending weather repor t s  when the sh ip  
was plying i n  t he  shaded areas  shown. 

With reference t o  t h e  s impl i f ied  code-card supply t o  auxi l iary  ships,  
the commission considered t h a t  such code-cards could be s t  be issued by the  
na t iona l  services,  but agreed t h a t  a specimen of a simplif ied code-card should 
be included i n  the  abridged r epo r t  of the sess ion fo r  the  guidance of Members 
( see  a l s o  agenda item 8..6). 
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The substance of  t h e  above d e c i s i o n  a re  included i n  Recommendation 13 
(CMM-111) . 

The commission f u r t h e r  cons idered  whether t h e  WMO S e c r e t a r i a t  should 
t ake  a c t i v e  p a r t  i n  a s s i s t i n g . i n  o rgan iz ing  the voluntary  s h i p  s.cheme. The 
commission d i d  n o t  agree  t o  t h e  proposed establi.shment of t h e  pos t  of a p o r t  
meteorological  l i a i s o n  o f f i c e r  a t t a c h e d  t o  the  S e c r e t a r i a t  bu t  recommended 
t h a t  s e n i o r  members of t h e  S e c r e t a r i a t  when v i s i t i n g  c o u n t r i e s  f o r  o t h e r  pur-  
poses should do t h e i r  utmost t o  promote t h e  establishment o r  development of 
t h e  system of  p o r t  meteorological  l i a i s o n  o f f i c e r s  and a l s o  s t r e s s  t h e  impor- 
t ance  of prompt r ecep t ion  . o f '  sh5ps'. , r e p o r t s  by c o a s t a l  s . t a t i ons  and e f f i c i e n t  
r e t r ansmis s ions  of  a l l  shipsr r e p o r t s  rece ived  by c o l l e c t i n g  cen t r e s  ( s e e  Re- 
s o l u t i o n  7 (CMM-111) ) .  

The commission noted t h a t  s t u d i e s  made by some Members'have provided 
evidence t h a t  not  a l l  s h i p s '  r e p o r t s  received by c o a s t a l  r a d i o  s t a t i o n s  a r e  
r e t r a n s m i t t e d  t o  t h e  b e n e f i t  of o t h e r  Members. 

I n  o r d e r  t o  improve t h e  s i t u a t i o n ,  it was considered necessary t o  amend 
t h e  Technical  Regulat ions r e f e r r i n g  t o  t h e  disseminat ion of s h i p s r  r e p o r t s  
and Recommendation 6 (CMM-111) was consequently adopted. 

World-wide network of s u r f a c e  and upper -a i r  s ea  s t a t i o n s  ---------------------------- 
The commission considered t h e  dec i s ion  of t h e  Execut ive Committee a t  

i t s  t w e l f t h  s e s s i o n  on' t h e  ques t ion  o f  a world-wide network of meteoro logica l  
s t a t i o n s .   he commission agreed t h a t '  t h e  establ ishment  of ocean.weather  s t a -  
t i o n s ,  a s  suggested 'by t h e  Execut ive '  Committee, would be t h e  most d e s i r a b l e  
s o l u t i o n ,  bu t  i n  view of  t he  high c o s t  involved o the r  a l t e r n a t i v e s  t o  f i l l  t h e  
gaps should a l s o  be  explored.  One o f  t hese  a l t e r n a t i v e s  was t o  c h a r t e r  one o r  
more t anke r s  from t h e  s u r p l u s  tonnage t o  be s t a t i oned  f o r  a cons iderable  t ime 
a t  one o r  more of t h e  p o s i t i o n s  proposed i n  the 'Execut ive  Committee's p l an .  
Such a s h i p  could have t h e  minimum number of crew, two r a d i o  o f f i c e r s ,  and a 
minimum of meteorological  s t a f f ,  depending on the  programme of olsemetior ts .The 
primary func t ion  of  t h i s  s h i p  would be  meteorological,  b u t  o the r  o rgan iza t ions  
may wish t o  con t r ibu te  t o  t h e  p r o j e c t  by us ing  t h e  s h i p  f o r  o the r  purposes 
a l s o .  

Another a l t e r n a t i v e  would.be -Lo introduce an i n t e r n a t i o n a l  scheme f o r  
t h e  making of radiosonde obse rva t ions  on board mobile s h i p  s t a t i o n s .  The com- 
mission was informed t h a t  t h e  United S t a t e s  programme f o r  a e r o l o g i c a l  observa-  
t i o n s  from merchant s h i p s  i s  now o p e r a t i o n a l  and t h a t  t h e  special- equipment 
used can now be purchased from the  manufacturer.  The coinmission r e a l i z e d  t h a t  
i n s u f f i c i e n t  information was a v a i l a b l e  on t h e  p o t e n t i a l i t i e s  of t h e s e  two pro-  
posa l s  and it was, therefore ,  dec ided  t h a t  they should both  be  examined by a 
small  working group of t h e  commission. The terms of r e f e rence  of t h i s  working 
group =e given i n  ~ e s o l u t i o r i  6 (cMM-111) . 
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8.3 D e f i n i t i o n  of l i gh t - sh ip  s t a t i o n  (Agenda item 8 .3)  

A t  t h e  r e q ~ e s t  of Third Congress  t h e  commission recommended a d e f i n i -  
t i o n  of t h e  .term "Light-ship s t a t i o n "  and t h a t  provis ion  should be  made i n  t h e  
Technical Regula t ions  t o  add t o  paragraph  2.1.2.1 a no te  t h a t  code forms f o r  
land s t i t i o n s  o r  those  f o r  s h i p  s t a t i o n s  can b e  employed f o r  r e p o r t s  from 
l i g h t - s h i p  s t a t i ons . .  These conclus ions  a r e  contained i n  Recommendation 1 
(CMM-III) . 
8.4 Considerat ion of paragraphs 2.2.1.7 and 2.2.1.8 of t h e  Technical  Regu- - 

l a t i o n s  ( ~ g e n d a  item 8 .4)  

AS requested by Third Congress  t h e  commission re-examined paragraphs 
2.2.1.7 and 2.2.1.8 of t he  Techn ica l  Regulat ions.  It considered t h a t  t h e  sub-  
s t ance  of t h e s e  paragraphs was of t h e  n a t u r e  of  m explanatory n o t e  comple- 
menting t h e  i n s t r u c t i o n s  t o  Members given i n  paragraph 2.2.1.6 and t h a t  t h i s  
paragraph should be amended s l i g h t l y  t o  i n d i c a t e  more c l e a r l y  what was r e -  
quested from Members. The commission a l s o  recommended t h a t  t h e  t i t l e  of t h e  
map publ ished i n  Volume D i n d i c a t i n g  the  d e n s i t y  of s h i p s '  r e p o r t s  over t h e  
oceans be amended t o  make c l e a r  that it r e f e r s  only t o  s u r f a c e  observa t ions .  
These conclusions a r e  recorded i n  Recommendation 2 (CMM-111). 

8.5 Aeronaut ical  requirements t o  improve s u b s t a n t i a l l y  t h e  a v a i l a b i l i t y  of 
s h i p s '  weather r e p o r t s  from t h e  Red Sea, t he  Arabian Sea, t h e  Bay of 
Bengal, t h e  Indian Ocean and  the  China Sea ( ~ g e n d a  item 8.5) 

The commission noted Recommendation .7.1/9 of t h e  j o i n t  MID-SEA RAN Meet- 
ing  of I C A O  reques t ing  t h a t  t he  a v a i l a b i l i t y  o f ' t h e s e  s h i p s '  r e p o r t s  from t h e  
Red Sea, t h e  Arabian Sea, t h e  Bay o f  Bengal, t h e  Indi'an Ocean and t h e  China 
Sea be  improved s u b s t a n t i a l l y .  From an examination of a c h a r t  showing t h e  pos i -  
t i o n s  of r e p o r t s  on a given day, p re sen ted  t o  t h e  sess ion ,  i t  was noted t h a t  
t h e  number of vo luntary  s h i p s  i n  t h e s e  a r e a s  appears  t o  be adequate and t h a t  
t h e  problem seems t o  be l a r g e l y  tha t  many of t h e s e  r e p o r t s  were no t  included 
i n  t e r r i t o r i a l  and sub-cont inenta l  b roadcas ts  f o r  d i sseminat ion  t o  Members 
needing t h e s e  r e p o r t s .  I n  view o f  t h e  gene ra l  a c t i o n  taken  under agenda i t em 
8.1 t o  improve t h e  d i s t r i b u t i o n  o f  s h i p s '  r epo r t s ,  no f u r t h e r  measures were 
considered necessary i n  this p a r t i c u l a r  case.  

8.6 Shor t  meteorological  code f o r  whale-catchers,  t r awle r s ,  e t c .  
(Agenda item 8.6) 

8.6.1 The commission noted t h e  r e q u e s t  of t h e  Working Group on t h e  r e l a t i o n s  
wi th  i n t e r n a t i o n a l  f i s h e r i e s  o r g a n i z a t i o n s  regard ing  t h e  establ ishment  of a 
s h o r t  ~ne teo ro log ica l  code form f o r  f i s h i n g  v e s s e l s  and examined t h e  proposal  
f o r  such a code contained i n  cMM-III/DOC. 26. There was gene ra l  r e luc t ance  t o  
t h e  i n t r o d u c t i o n  of a new code form, b u t  it was decided t o  r eques t  t h e  p re s iden t  
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of CMM t o  ask t h e  p r e s i d e n t  of CSM t o  a r range  a s  a  ma t t e r  of urgency f o r  a  
s tudy by h i s  commission of t h e  most app ropr i a t e  code form and coding procedure 
f o r  r e p o r t s  from f i s h i n g  v e s s e l s  i n  spa r se  areas ,  keeping i n  mind t h e  neces- 
s i t y  of c l e a r  and understandable i n s t r u c t i o n s  fo r  u se  by fishermen and t h e  . 
requirements  r e s u l t i n g  from t h e  u s e  o f  t h e s e  r epo r t s  i 'or  immediate synop t i c  
and u l t i m a t e  c l ima to log ica l  purposes, bea r ing  i n  mind t h a t  some such s h i p s  
f i n d  it d i f f i c u l t  t o  u s e  t h e  f u l l  ww code. The CSM is i n  p a r t i c u l a r  i n v i t e d  
t o  cons ider  making arrangements f o r  f i s h i n g  vessels  and a u x i l i a r y  s h i p s  t o  
r e p o r t  p re sen t  w?ather by us ing  a  s e l e c t i o n  o f ' l O  o r  more code f i g u r e s  of t h e  
ww code t a b l e  ( i n  p a r t i c u l a r  t h e  f i g a r e s  45, 50, 60, 70, 80  and 95) and of 
developing a  s u i t a b l e  means of i n d i c a t i n g  i n  the  r epo r t  i n  t h e  S m - F M  23.B 
form t h e  u s e  o f  t h i s  r e s t r i c t e d  WVJ code. The se lec ted  code f i g u r e s ' m i g h t  be 
p r in t ed  i n  bold type i n  t h e  code t a b l e  with a  foot-note exp la in ing  t h e  s p e c i a l  
use  of t h e s e  figures:Nevertheless, it was agreed t h a t  f i s h i n g  v e s s e l s  and 
a u x i l i a r y  s h i p s  should be encouraged t o  u s e  t h e  f u l l  ww code. It was iinder- 
s tood  t h a t  . i n '  cases  o f  t r awle r s  ope ra t ing  i n  la rge  groups only one of  t h e  
t r a w l e r s  would be reques ted  t o  send weather  repor t s .  Cons idera t ion  should a l s o  
be given t o  making arrangements f o r  f i s h i n g  vesse ls  and a u x i l i a r y  s h i p s  t o  
r e p o r t  s e a  temperature when r equ i r ed .  

An example of  t h e  lay-out  of a s imp l i f i ed  code-card which would meet 
t h e  requirements  f o r  r e p o r t s  from f i s h i n g  v e s s e l s  i s .appended t o  t h e  ,present  
r e p o r t  .* 

8.6.2 I n  a d d i t i o n  t h e  commission n o t e d '  t h a t  a  s l idc- ru le  weather coder  had 
,been designed f o r  u se  on f i s h i n g  b o a t s  t o  encode au tomat ica l ly  weather  r e p o r t s  
i n  a s u i t a b l e  code form. It recognized t h a t  t h i s  device could c o n t r i b u t e  t o  
i nc reas ing  t h e  number of f i s h i n g  v e s s e l s  p a r t i c i p a t i n g  i n  t h e  weather  repclrt- 
i ng  scheme. The commission decided t o  recommend t h a t  t h e  a t t e n t i o n  of  Members 
be i n v i t e d  t o  t h e  a v a i l a b i l i t y  of t h i s  new coding device.  Noting a s t a t emen t  
concerning a  p o s s i b l e  modi f ica t ion  o f  t h e  coder f o r  u se  on a i r c r a f t ,  t h e  I C A O  
observer  reques ted  t h a t  t h i s  f a c t  should  be brought t o  - t h e  a t t e n t i o n  of  ICAO 
( s e e  Recommendation 14 (CMM-111) ) . 

8;7 Locust r e p o r t s  from sh ips  (Agenda i t e m  8.7) 

The commission considered t h e  r e q u e s t  of the Anti-Locust Research Cen t r e  
f o r  a s s i s t a n c e  by WMO i n  a r ranging  f o r  s h i p s  of a l l  n a t i o n a l i t i e s  ope ra t ing  i n  
t he  seas  around Afr ica ,  Arabia, P a k i s t a n  . . and India  t o  r e p o r t  any l o c u s t s  seen,  
by r a d i o  t o  " ~ n t i - ~ o c u s t " ,  '  ond don. 

. . 

The commission noted t h a t  t h e  c o s t  o f  such messages w i l l  be  defrayed 
by t h e  ~ e s e r t  Locust I n f  ormation S e r v i c e  i n  London. 

One member r a i s e d  t h e  ques t ion  whether the  In t e rna t iona l .  Telegraph Regu- 
l a t i o n s  con ta in  any information on t h e  preamble t o  be used i n  such  messages,. 

* See Annex IV. 
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and it was agreed t h a t  t h i s  needed t o  be c l a r i f i e d .  The commission agreed t o  
t h e  importance of complying wi th  t h e  r eques t  of t h e  Anti-Locust Centre  and 
f u r t h e r  noted t h a t  t he  Executive Committee i n  Resolu t ion  1 2  (EC-XI) had given 
favourable  cons idera t ion  t o  t h e  problem of meteorological  a s s i s t a n c e  i n  l o c u s t  
c o n t r o l .  

The commission consequently concluded t h a t  Members concerned should be 
i n v i t e d  t o  a s s i s t  i n  c o l l e c t i n g  r e p o r t s  on l o c u s t s  seen from s h i p s  a s  i nd ica t ed  
i n  Recommendation 16 (CMM-111) . 

9.' WEATHER BULLETINS AND WARNINGS FOR SHIPPING ( ~ g e n d a  i tem 9) 

II  I n c r e a s e  of wind" warnings as an a l t e r n a t i v e  t o  "gale"  warnings 

The commission noted a sugges t ion  t h a t  on t h e  b a s i s  of f o r e c a s t  b u l l e -  
t i n s  i s sued  a t  6-hourly i n t e r v a l s  a system of " increase  of wind" warnings might 
r e p l a c e  "gale"  warnings, on l i n e s  s i m i l a r  t o  t h e  amendment procedure used f o r  
f o r e c a s t s  of upper winds f o r  a v i a t i o n .  It considered t h a t  a t  p re sen t  no ac t ion  
was necessary  on t h e  par t  o f  t h e  commission. 

9.1 MAFOR Code (Agenda i t em 9.1)  

The commission examined t h e  ques t ion  whether the  MAFOR code i s  s a t i s -  
f a c t o r y  t o  meet maritime requi rements .  The comrnission was informed t h a t  i n d i -  
c a t o r s  f o r  maritime areas used i n  t h e  MAFOR Code were l i s t e d  i n  Pub l i ca t ion  
No. 9.TP.4, Volume D ,  It w a s  suggested t h a t  t he  s p e c i f i c a t i o n  of code f i g u r e  5 
i n  code t a b l e  4562 - f o r e c a s t  weather  - be amended t o  r ead  " d r i z z l e "  i n s t e a d .  
o f  "shower" and t h a t  f i g u r e  8 be changed t o  read "squal ly  weather wi th  o r  with- 
o u t  showers". 

A s  r ega rds  t h e  quest ion r a i s e d  i n  CMM-III/DO~, 14, regard ing  the  coding 
of  wave h e i g h t s  higher  than  4 1/2 m (14 f e e t ) ,  it was suggested that this could 
b e  achieved by adding 50 t o  t he  i n d i c a t o r  f i g u r e  33 a t  t h e  beginning of t h e  
group. Thus f o r  wave he igh t s  above 4 1/2 m t h e  group 33DKPwHw would t ake  the  
form ~ ~ D K P ~ H ~ .  However, it was cons idered  t h a t  no  d e f i n i t e  proposal  should be 
made on t h i s  p o i n t  and t h a t  t he  problems should be d e a l t  w i t h  by t h e  Commission 
f o r  Synoptic Meteorology. 

9.2 Cons idera t ion  of paragraphs 5.1.1.2 and 5.1.1.1 of t h e  Technical Regu- 
l a t i o n s  (Agenda i tem 9.2) 

The commission recommended a new wording of paragraph 5.1.1.2 which i s  
a p p l i c a b l e  only t o  r epo r t s  t r a n s m i t t e d  by s e a  s t a t i o n s  f o r  i nco rpora t ion  i n  
Chapter  5 of t h e  Technical Regula t ions .  The comrnission a l s o  recommended t h a t  
a ,new paragraph covering abbrev ia t ed  codes used f o r  SHIP and SYNOP r e p o r t s  i n  
b u l l e t i n s  t r ansmi t t ed  t o  sh ipp ing  be  included i n  Chapter 10  of t h e  Technical 
Regula t ions .  The amended paragraphs  f o r  i n s e r t i o n  i n  t h e  Technical  Regulat ions 
a r e  included i n  Recommendation 3 (CMM-111) . 



GENERAL 'SUMMARY 15 

9.3 Facs imi le  broadcasts '  o f  weather  c h a r t s  f o r  shipping (Agenda i tem 9.3) 

' " '  ' The comniission considered t h e  advantages of f ac s imi l e  broadcas ts  f o r  
sh ipping  and noted t h e  experiences ga ined  by severa l  coun t r i e s  i n  t h e  u s e  of 
f a c s i m i l e  , b roadcas t s  of weather,  wave and i c e  da ta .  The commission recommended 
t h a t '  info'rmation on n a t i o n a l  b roadcas t s  be included i n  WMO Pub l i ca t ion  No. 9. 
TP.4, Volume D, and t h a t  arrangements be made f o r  such information t o  b e  pro- 
vided t o  s h i p s  equipped wi th  f a c s i m i l e  r e c e i v e r s .  Recommendation 17 (CMM-111) 
incorpora t ing  t h e s e  views was adopted. 

9.4 I c i n g  of s h i p s  (Agenda item 9.4) 

The commission examined the  impor tan t  quest ion of i c e  a c c r e t i o n  on 
sh ips  and considered t h a t  it was e s s e n t i a l  t h a t  occurrences of i c i n g  be r e -  
ported by sh ips  t o  comply wi th  the  1960 I n t e r n a t i o n a l  Convention f o r  S a f e t y  
of L i f e  a t  Sea. It decided t o  recommend t h a t  t h e  SHIP code forms b e  expanded 
t o  permit t h e  r e p o r t i n g  of i c i n 3  c o n d i t i o n s  i n  p l a in  language; The commission 
a l s o  considered t h a t  it. was necessary  t o  conduct s t u d i e s  on t h e  meteorologi-  
c a l  condi t ions  a s s o c i a t e d  wi th  i c e  a c c r e t i o n s .  

The conclusions of t h e  cornmission a r e  incorporated i n  Recommendation 18 
(CMM-111). This  ques t ion  was a l s o  r e f e r r e d  t o  under agenda i tem 22. 

9.5 Visua l  storm warnings s i g n a l s  (Agenda item 9.5) 

The commission examined Recommendation 2/8 of CA~M-II/MET V r e l a t i n g  t o  
t h e  development of a d e f i n i t i o n  f o r  t h e  terms " t r o p i c a l  cyclone" (hu r r i cane ,  
typhoon) and " t r o p i c a l  depression" and noted t h a t  a c l a s s i f i c a t i o n  of t r o p i c a l  
cyclones has a l r eady  been published i n  Publ ica t ion  No. 9.TP.4, Volume D and 
t h a t  consequently no f u r t h e r  a c t i o n  seems t o  be necessary.  

The commission examined t h e  reGised  i n t e r n a t i o n a l  system o f  v i s u a l  storm 
warning s i g n a l s  prepared by t h e  S e c r e t a r i a t  and agreed t o  recommend t h e  adop- 
t i o n  of a r ev i sed  v e r s i o n  of t h e s e  s i g n a l s  as given i n  t h e  annex t o  Recommenda- 
t i  OP, .1.9 (CMM-111) . 
9.6. - Considera t ion  of amending t h e  c o n t e n t s  of Code FM46.A (IAC FLEET) 

Analysis  i n  abbrevia ted  form (Agenda item 9.6)  

The commission considered a proposa l  regarding t h e  i n c l u s i o n  i n  ana lyses  
i n  IAC FLEET a n a l y s i s  code form of p rognos t i c  groups g iv ing  informat ion  on fore-  
c a s t  p re s su re  systems and f r o n t s .  . . 

It was explained t h a t  it was n o t  necessary t o  develop a p a r t i c u l a r  pro- 
cedure t o  t h i s  e f f e c t  s i n c e  such  n procedure was a l r eady  i n  u se  f o r  prepara-  . 
t i o n  of ana lyses  i n  f u l l  form FM 45.B and could be appl ied  as w e l l  t o  FM 46.A. 
The p re s iden t  of CSM explained t h a t  t h e  CSM a t  i t s  l a s t  s e s s ion  had n o t  ex- 
tended t h e  use  of t h i s  procedure t o  code form FM 46.A because no r e q u e s t  f o r  
t h i s  had been made a t  t h a t  t ime.  He i n d i c a t e d  t h a t  t h e  quest ion could be  so lved  
by correspondence wi th in  t h e  commission f o r  Synoptic Meteorology. 
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The commission decided t o  r eques t  t h e  p re s iden t  of CMM t o  ask t h e  pre-  
s i d e n t  of CSM t o  arrange f o r  t h e  amendment of code form FM 46.A (IAc FLEET) t o  
permit  Members preparing s u r f a c e  a n a l y s i s  messages f o r  broadcast  t o  sh ipping  
t o  i nc lude  prognost ic  groups f o r  p re s su re  systems and f r o n t s  i n  t h e  same mes- 
sage, fol lowing t n e  procedure s p e c i f i e d  i n  WMO Pub l i ca t ion  No. 9.TP.4, Volume B, 
Code FM 45.6, Mote 7. 

10. SPECIFICATIONS OF AREAS OF RESPWSIBILITIES ( ~ g e n d a  i tem 10)  

10 .1  . Requests - f o r  chances i n  f o r e c a s t i n g  and r e p o r t i n g  a reas  ------ -- 
(Agenda ite!n 10.1) 

The commission noted t h e  d e c i s i o n  of t h e  Executive Committee (paragraph 
2 . 4 . 6 . 3  of t he  Genwal  Summary of  t h e  n i n t h  s e s s i o n  of t h e  Executive committee) 
t h a t  amendments t o  Mo.ps X and B o f  Publ ica t ion  No. 9.TP.4, Volume D, should be 
co-ordinated by CWV m d  approved by  the  Execut ive Committee. It a l s o  noted t h a t  
i n  some cases  proposed amendments a r e  f i r s t  presented t o  t h e  r eg iona l  assoc ia-  
t i o n  concerned and t h e r e a f t e r  considered by t n e  CMM, while  i n  o the r  ca ses  t h e  
groposed amendments a r e  presented  d i r e c t l y  t o  t h e  commission. 

The commission considered it d e s i r a b l e  t o  have a v a i l a b l e  t he  comments 
of t h e  Members d i r e c t l y  c ~ n c e r ~ e d i  w i th  t h e  proposed amendment and a l s o  t h e  com- 
ments of t h e  p re s iden t  of t h e  r e g l o n a l  a s s o c i a t i o n  concerned be fo re  drawing u s  
any recomnendation on the  proposed emendment t o *  t h e  Executive Committee. I n  
o rde r  t o  avoid undue delay i n  t h e  handl ing  of reques ted  amendments t h e  commis- 
s i o n  decided t o  au thor ize  i t s  p r e s i d e n t  t o  a c t  on behal f  of t h e  commission as 
soon as t h e  comments mentioned above have been obtained.  

With regard t o  the  indivLdua1 r eques t s  f o r  amendments t o  Maps A and B 
presented t o  t h e  sess ioa  t h e  commissian decided a s  fol lows : 

( a )  Request from Ind ia  ------- --.- -------- 
The cornmission considered a r eques t  from I n d i a  f o r  some adjustments t o  
t h e  fo recas t ing  a r e a s  and t h e  r epo r t ing  a r e a s  a l l oca t ed  t o  I n d i a ,  
Since t h e  comments of t h e  p r e s i d e n t  of Regional Associat ion I1 and o f  
Nembers d i r e c t l y  concerned were n o t  a v a i l a b l e  t o  t h e  commission, it de-  
cided t o  reques t  t h e  p r e s i d e n t  of CMM t o  fol low up t h e . r e q u e s t  from 
I n d i a  i n  accordance wi th  t h e  procedure ind ica t ed  above. 

(b )  Request from Cambodia - - - . -  ...- ---------------- 
The commission examined t h e  r eques t  presented by Cambodia regarding t h e  
a11 oca t ion  of 2.. r e p o r t i n g  and f o r e c a s t i n g  a rea .  
It rioted t h a t  -the g r e a t  number of overlapping a r e a s  i n  t h e  Indian  Ocean 
and ad jacent  waters r e s u l t e d  i n  some d i f f i c u l t i e s  f o r  t h e  disseminat ion 
of s h i p s 1  r epor t s  b u t  considered t h a t  t h e  measure taken under agenda 
i tem 8 , 1  should reduce t h e  d i f f i c u l t i e s .  
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The commission f u r t h e r  noted w i t h  apprec ia t ion  t h a t  Cambodia had e s -  
t a b l i s h e d  a  c o a s t a l  r a d i o  s t a t i o n  a t  Sihanoukvil le .  
It was decided t o  r eques t  t h e  p re s iden t  of CMM to ' .ask t h e  p r e s i d e n t  of 
RA I1 t o  g ive  e a r l y  and f a v o r a b l e  cons idera t ion  t o .  t h e  r eques t  from 
Cambodia and t o  t a k e  f u r t h e r  a c t i o n  on t h i s  r eques t  i n  accordance wi th  
t h e  procedure ou t l i ned  above. 

. . 

( c )  Request from Korea 
, ------------------ 
The commission noted t'nat t h i s  r eques t  had been examined by Regional  
Assoc ia t ion  I1 a t  i t s  second s e s s i o n  and t h a t  t h e  a s s o c i a t i o n  decided 
t h a t  t h e  mat te r  should f i r s t  be discussed between Korea, Japan and Hong 
Kong and r e s u l t s  n o t i f i e d  t o  t h e  president  of RA I1 f o r  subsequent con- 
s i d e r a t i o n  by CMM. 
The commission was informed t h a t  Korea had i n i t i a t e d  t h e  a c t i o n  r e -  
quested by RA I1 b u t  s i n c e  t h e  r e s u l t s  of t h e  consu l t a t i ons  were n o t  
y e t  known t h e  commission d e c i d e d  t o  reques t  t h e  p r e s i d e n t  of CMM t o  ask 
t h e  p re s iden t  of RA I1 t o  g i v e  e a r l y  and favorable  cons ide ra t ion  t o  t h e  
r eques t  from Korea and t o  t a k e  f u r t h e r  ac t ion  on t h i s  r e q u e s t  a s  soon 
as t h e  r equ i r ed  comments become ava i lab le .  

The commission noted t h a t  t h e  p re sen t  s i t u a t i o n  as r ega rds  r a d i o  shore  
s t a t i o n s  accept ing  s h i p s '  r e p o r t s  and t h e  fo recas t s  a v a i l a b l e  f o r  sh ipping  
a long  t h e  west coas t  of South America was unsa t i s f ac to ry  and had adverse e f -  
f e c t s  on t h e  sh ipping  and f i s h i n g  a c t i v i t i e s  i n  t h i s  a r ea .  The cominission was 
informed t h a t , t h e  Secretary-General w a s  i nves t iga t ing  t h i s  ma t t e r  i n  consul ta -  
t i o n  wi th  t h e  p re s iden t  of  RA I11 and expressed i ts  hope f o r  an e a r l y  improve- 
ment. 

~he ' commiss ion  decided t o  e s t a b l i s h  a working group t o  s tudy  t h e  g e n e r a l  
ques t ion  of t h e  a r e a s  of ' r e s p o n s i b i l i t y  f o r  c o l l e c t i n g  s h i p s 1  r e p o r t 8  and t h e  
provis ion  of sh ipping  f o r e c a s t  ( s ee  Reso lu t ion  7 (CMM-111)). 

. . 

10.2  Transmission of s h i p s 1  r e p o r t s  t o  shore s t a t i o n s  (Agenda item 10.2) 

The commissibn considered t h e  problems connected wi th  t h e  t r w k m i s s i o n  
of s h i p s '  r e p o r t s  t o  shore s t a t i o n s  on t h e  b a s i s  of an a n a l y s i s  of r e p l i e s  from 
members of CMM t o  an inqu i ry  of t h e  p r e s i d e n t  .of t h e  commission regard ing  t h i s  
ques t ion .  

, ,  The e q u a t o r i a l  reg ion  between t h e  South American and Afr icaq  c o a s t s  and 
t h e  sou th  P a c i f i c  reg ion  bordering S o u t h  America, were p a r t i c u l a r l y  noted  as 
a r e a s  i n  which s h i p s  encountered d i f f i c u l t i e s  i n  t r ansmi t t i ng  t h e i r , r e p o r t s  
t o  c o a s t a l  . . s t a t i o n s .  

The commission decided t o  r e q u e s t  t he  pres ident  of CMM t o  ask thB p re -  
s i d e n t  of CSM t o  consider  t h e  p o s s i b i l i t y  of rep lac ing  t h e  term " c o n t i n e n t a l  
broadcast"  by " reg ional  broadcast"  i n  o rde r  t o  make c l e a r  t h a t  silch a . b r o a d c a s t  



i nc ludes  a l s o  d a t a  from oceanic a r e a s .  The commission f i n a l l y  decided t h a t  t h e  
working group, e s t ab l i shed  under i tem 10.1, should s tudy t h e  ques t ion  of t h e  
a r e a s  o f  r e s p o n s i b i l i t y  f o r  (a )  c o l l e c t i n g  s h i p s '  r e p o r t s  and (5) sh ipping  
f o r e c a s t s  ( s e e  Resolution 7 (CMM-111)) . 

11. CLIMATOLOGICAL INFORMATION FOR SHIPPING AND FISHING (Agenda i tem 11) 

11.1 Dfv i s ion  of r e s p o n s i b i l i t y  f o r  ocean a r e a s  among Members w i t h  r e spec t  
t o  t h e  marine sec t ion  of t h e  World Cl imat ic  A t l a s  and t h e  c l imato lo-  
g i c a l  summaries (Agenda i t e m  11.1) - 
The commission accepted the p r i n c i p l e  of d i v i s i o n  of r e s p o n s i b i l i t y  i n  

r e s p e c t  of  t h e  co l l ec t ion  of s u r f a c e  marine d a t a  and t h e  prepara t ion  of clima- 
t o l o g i c a l  summaries. The fo l lowing  Members have expressed t h e i r  w i l l i ngness  
t o  undertake r e s p o n s i b i l i t y  f o r  t h e  var ious  zones proposed : 

Federa l  Republ ic  of Germany 
Japan 
Nether lands  
Union o f  Sou th  Af r i ca  
United Kingdom 
United S t a t e s  of America 
Union o f  S o v i e t  S o c i a l i s t  Republics  

The commission having cons ide red  t h a t  it was proposed t o  base  t h e  marine 
s e c t i o n  of t h e  World Climatic  A t l a s  on d a t a  f o r  t h e  per iod  1950-1979, agreed 
t h a t  it would be inappropr ia te  t o  make d e f i n i t e  proposa ls  now f o r  t h e  a l l o c a -  
t i o n  of r e s p o n s i b i l i t y  f o r  t he  s e p a r a t e  volumes of t h e  marine s e c t i o n .  It was 
decided t h a t  t h e  map of proposed a r e a s  of r e s p o n s i b i l i t i e s ,  e s t ab l i shed  by t h e  
Working C.,roup on marine c l imato logy ,  should be r e t a i n e d  a s  it shows the  a r e a s  
recommended a s  t he  most s u i t a b l e  f o r  t h e  p repa ra t ion  of t h e  s e p a r a t e  volumes 
of  t h e  marine sed t ion .  

11.2 ' Punch-card and .punching procedures  (Agenda i tem 11.2) 

The conunission considered t h e  new model of a n  i n t e r n a t i o n a l  maritime 
punch-card and t h e  supplementary punching procedures.  Minor amendments were 
adopted f o r  t hese  documents so  as t o  provide f o r  t h e  punching, i f  r equ i r ed ,  
o f  d a t a  concerning s h i p ' s  course and speed, pressure  tendency and p r e c i p i t a -  
t i o n ,  Provis ion  was also made f o r  t h e  punching of two-f igure d a t a  f o r  wave 
he igh t  and period.  The d e c i s i o n s  of t h e  commission on this matter  a r e  inc luded  
i n  Recommendations 23 and 24 (CMM-I11 ) . Recommendation 25 (CMM-111 ) concern- 
i n g  f u t u r e  code changes a f f e c t i n g  t h e  i n t e r n a t i o n a l  marit5me meteorological  
punch-card was a l s o  adopted. 

11.3 Cl imato logica l  summaries (Agenda i tem 11.3) 

The commission approved t h e  contents  of c l ima to log ica l  summaries. I n  
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ordar  t o  e m u r e  uniformity of p r e s e n t a t i o n  nf these  contents  and i n  o rde r  t o  
emphasize t h e i r  interna. t iona1 c h a r a c t e r ,  it was decided t o  recommend t h a t  t h e  
c l ima to log ica l  summaries be publ ished by t h e  WMO S e c r e t a r i a t .  

With r e f e rence  t o  t h e  comments presented by t h e  p re s iden t  of C C 1  con- 
cern ing  t h e  prompt provis ion  of uniformly arranged processed d a t a  publ ica-  
t i o n s ,  t he  commission agreed t h a t  t h i s  i s  p rec i se ly  t h e  i n t e n t i o n  behind t h e  
dec i s ions  concerning t h e  c l i m a t o l o g i c a l  summaries. ,Decisions on t h i s  m a t t e r  

. . 
a r e  'included i n  Resolu t ion  1 (CMM-111) and Recommendation 22 (CMM-111). 

1 1 , 4  Marine s e c t i o n  of t h e  World C l i m a t i c  Atlas  (Agenda i tem 11.4)  - 
The comn~ission considered t ne  l ay -ou t  of t h e  .maririe s e c t i o n  of t h e  World 

Cl imat ic  At las ,  prepared by t h e  r e l e v a n t  working group. The conunissinn recog-  
n i zed  t h a t  t h i s  lay-out  should be regarded  as provis iona l  only, and w i l l  need 
f u r t h e r  s tudy.  Taking i n t o  account t h e  r eques t  adckessed by Third Congress t o  
C C 1  (General Summary, paragraph 5 . 8 , l .  4 ) ,  t h e  commission recommended t h a t  t h e  
p repa ra t ion  of t h i s  marine sec t ion  shou ld  be based on t h e  per iod  1950-1979. It 
was a l s o  agreed t h a t  it  may be p o s s i b l e  t o  publ i sh  a  c e r t a i n  number of c h a r t s  
conta in ing  r a i n  days i n  t h i s  marine s e c t i o n . .  Recommendations 26 and ~~(cPIM-111) 
..qsze edr~pl;& c.fi i;h!.s suGJect.  

The commission a l s o  decided t o  have t h e  problem of t h e  b e s t  method of 
r ep re sen t ing  t h e  v a r i a b i l i t y  of meteorol 'ogical elements from marine s u r f a c e  
d a t a  s tud ied  by t h e  Working Group on marine climatology. 

:.: 

11.5 S p e c i f i c a t i o n s  f o r  n a t i o n a l  marine c l ima t i c  a t l a s e s  (Agenda item 11 .5)  

The commission d iscussed  paragraphs 48 and 49 of t h e  General Summary - 
(Agenda item 7)  - of t h e  f i r s t  sessicrn of  t h e  Working Group on marine clima- 
to logy ,  and agreed t o  recommend t h a t  any Mcmbers undertaking t h e  p r e p a r a t i o n  
of a  new n a t i o n a l  marine a t l a s  might u s e f u l l y  take i n t o  account t h e  recommenda- 
t i o n s  concerning the  s p e c i f i c a t i o n s  f o r  t h e  marine sec t ion  of t h e  World C l i -  
mat ic  A t l a s  ( s e e  Recommendations 26 and 27 (CMM-111)), bu t  should bear  i n  mind 
t h a t  t hese  spec i f i ca t i -7ns  a r e  only p r o v i s i o n a l ,  and a r e  sub jec t  t o  amendment 
i? t h e  l i g h t  of f u r t h e r  s tudy .  

11.6 --.- C h a p t e r . 0 ~  marine climatolqgy t o  be included i n  t h e  Guide t o  Climatolo-  
g i c a l  P r a c t i c e s  (Agenda i tern 1 1 . 6 )  - 
The commission examined .a d r a f t  chap te r  on marine cl imatology, ,  p repared  

b$ t h e  C C 1  Working Group on t h e  Guide 50 Climatological  P r a c t i c e s  which ' was 
received,  a  few days b e f x e  t h e  end of  t h e  se s s ion .  . . 

Due t o  t h e  very s h o r t  t ime a v a i l a b l e ,  t he  commission has n o t  found it 
p:>ss ib le  t o  a d ~ p t  t h i s  t e x t  and, t h e r e f o r e ,  decided t o  r e f e r  t h i s  d r a f t  chap te r  
back t o  t h e  Working Group on marine c l imato logy ,  t oge the r  w i th  t h e  r eques t  t o  
prcv ide  a  t e x t  f o r  i n c l u s i c n  i n  Chapter  M, descr ib ing  t h e  main a p p l i c a t i o n s  of 
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marine c l imato logica l  da ta ,  f..l: u r g e n t  a c t i o n  w i t h  a  view t o  i t s  being a v a i l -  
a b l e  f o r  d i scuss ion  a t  C C 1  t h i r d  s e s s ion .  Resolu t ion  1 (CMM-111) concerns % h i s  
ques t ion .  

12.  OCEAN WAVES ( ~ g e n d a  i tem 1 2 )  

12.1 Methods of fo recas t ing  t h e  s t a t e  of t h e  sea  on t h e  b a s i s  of m e t e o r ~ l o -  
g i c a l  d a t a  (Agenda i tem 12 .1 )  

The commission noted w i t h  s a t i s f a c t i o n  and apprec i a t ion  t h e  va luable  
informat ion  provided i n  t h e  l e c t u r e s  presented a t  t h e  s c i e n t i f i c  conference 
he ld  du r ing  t h e  sess ion .  The commission welcomed t h e  va luab le  and p r a c t i c a l  
c o n t r i b u t i o n  t o  t h e  d i scuss i cn  by  the .mar ine  super in tendant  of a  Netherlands 
sh ipping  company who expressed h i s  s a t i s f a c t i o n  i n  the  experimental t r i a l s  
i n  s h i p  rou t ing  ca r r i ed  out by two sh ips  of h i s  company. It considered, on 
t h e  b a s i s  of  t h i s  infcrmation,  t h a t  fo recas t ing  t h e  s t a t e  of t h e  s e a  on an 
ope ra t iona l  b a s i s  i s  i n  t h e  development s t a g e  a t  t h e  p re sen t  time, and t h a t  
such f o r e c a s t s  can provide p a r t i c u l a r l y  u se fu l  advice t o  shipping t h a t  w i l l  
a s s i s t  i n  t h e  s a f e  and e f f i c i e n t  cpe ra t ion  and rou t ing  of sh ips .  

The commission noted t h a t  c o n s i d e r a t i m  has been given under o t h e r  
i tems of t h e  agenda t o  t he  s p e c i f i c  requirements f o r  codes and o the r  means 
of d i s t r i b u t i o n  of information cover ing  the  s t a t e  of t h e  sea ,  and agreed t h a t  
t h e  Working Group on t echn ica l  problems should consider  and co-ord ina te  the 
p rog res s  being made i n  developing t h i s  type of fo recas t ,  should g ive  advice 
which w i l l  guide t h i s  development, and ,provide t o  t h e  p re s iden t  a  r e p o r t  which 
w i l l  i n d i c a t e  f o r  t he  next s e s s i o n  of CSM t h e  genera l  requirements of sh ipping  
f o r  f o r e c a s t s  of t he  s t a t e  of t h e  sea .  

It was f u r t h e r  agreed t h a t  t h e  t e x t s ,  o r  substance of t h e  l e c t u r e s  pre-  
s en ted  a t  t h e  s c i e n t i f i c  conference  should, i f  no t  a l r eady  published, be d i s -  
t r i b u t e d  i n  a  s u i t a b l e  form such  as a Technical  Note. 

12.2 Observation and r e p o r t i n g  o f  waves (Agenda item 12.2) .  

The comrnission considered t h i s  ques t ion  on t h e  b a s i s  of t h e  r e l e v a n t  
p a r t  of t h e  r epo r t  of the  Working Group on t e c h n i c a l  problems and of t h e  pro-  
posa l  presented by t h e  United S t a t e s  de l ega t ion  f o r  amending t h e  wave group 
code. There were divergent  views i n  t h e  commission on t h i s  proposal z ~ d  two 
o t h e r  coding procedures were presented  which, however, f a i l e d  t o  o b t a i n  su f -  
f i c i e n t  support .  Some members were of t h e  cpinion t h a t  t h e r e  i s  a s t r o n g  de-  
mand f o r  an e a r l y  code change. The c o m i s s i o n ,  however considered t h a t ,  before  
recommending a  code change, f u r t h e r  s tudy was necessary and decided t n  r e f e r  
t h i s  ques t ion  t o  the  Working Group on t e c h n i c a l  problems ( s e e  Resolu t ion  4 
(cMM-111) ) . 
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13.. . SEA ICE , ( ~ g e n d a  i tem 13) 

13.1 Codes f o r  r epo r t ing  s e a  i c e  (Agenda i tem 13.1) 

The commission considered t h e  recommendations of t h e  W.orking Group on 
sea '  i c e  concerning t h e  adoption of two i c e  codes, a u n i f i e d  code f o r  r e p o r t -  
i n g  ind iv idua l  i c e  observa t ions  from a i r c r a f t ,  sh ips ,  and shore  s t a t i o n s  (CMM- 
III/DOC. 20, Annex I ) ,  and a s p e c i a l  code f o r  converting a e r i a l  i c e  reconnais -  
sance messages t o  numerical form (CMM-III/DOC. 20, Annex 11). The commission 
noted'  t h a t  t h e  main purpose of t h e s e  codes w a s  i n t e r n a t i o n a l  exchange of 
s c i e n t i f i c  i c e  d a t a ,  ob ta ined  by t r a i n e d  observers  and t h a t  it would be  d i f f i -  
c u l t  f o r  t h e  average merchant v e s s e l  t o  r e p o r t  i c e  i n  t h e  d e t a i l e d  manner r e -  
qu i red  by t h e  code. The commission agreed  t h a t  s imp l i f i ed  n a t i o n a l  procedures  
now used aboard merchant v e s s e l s  cou ld  be used  u n t i l  adequate t r a i n i n g  o f . o b -  
s e r v e r s  i s  accomplished. The commission a l s o  agreed t h a t  t he  acceptance of a 
s p e c i a l  a e r i a l  i c e  reconnaissance code would not preclude i n t e r n a t i o n a l  ex- 
change of ' a e r i a l  i c e  reconnaissance d a t a  by word message, should t h i s  be more 
convenient and d e s i r a b l e .  

With minor changes t o  t h e  u n i f i e d  i c e  code suggested by members, t h e  
commission decided t o  recommend t h a t  t h e s e  codes be  adopted f o r  i n t e r n a t i o n a l  
exchange of i c e  d a t a  ( s e e  Recommendation 28 (CMM-111)). . . 

13.2 Abridged I n t e r n a t i o n a l  I c e  Nomenclature (Agenda i tem 13.2) 

The commission noted t h a t  none o f  t h e  .proposed amendments t.0 t h e  
Abridged I n t e r n a t i o n a l  I c e  Nomenclature were of a subs t an t ive  na tu re  and t h a t  
d e c i s i o n  by a working group on t h e  adopt ion  o f  these  proposals  could b e  reached 
while  t h e  I l l u s t r a t e d  I c e  Nomenclature i s  be ing  prepared f o r  p u b l i c a t i o n  ( s e e  
Resolu t ion  2 (CMM-111) ) . 

13.3 I l l u s t r a t e d  I n t e r n a t i o n a l  I c e  Nomenclature (Agenda i tem 13.3) 

The commission noted t h a t  s u i t a b l e  photiographs f o r  s e v e r a l  of t h e  i c e  
types  included i n  t h e  Abridged I n t e r n a t i o n a l  I c e  Nomenclature a r e  no t  a v a i l -  
ab l e .  However, i n  view of t h e  d i f f i c u l t y  i n  obta in ing  photographs of good 
q u a l i t y  .from both  the  photographic and t echn ica l  s tandpoin t ,  t h e  commission. 
decided t o  recommend t h a t  t h e  I l l u s t r a t e d  I c e  Nomenclature be i s sued  as a 
sepArate pub l i ca t ion  of t h e  WMO i n  l o o s e - l e a f  form t o  permit convenient addi -  
t i o n  o r  replacement of photographs. I n  add i t i on ,  t h e  commission recommended 
t h a t  t h e  s e c r e t a r y - ~ e n e r a l  r eques t  Members t o  a s s i s t  i n  completing t h i s  p u b l i -  
c a t i o n  by submit t ing photographs of  t h e  i c e  types  f o r  which no photographs 
a r e  a v a i l a b l e  ( s e e  Recommendation 2 3  (cMM-111) ) . The commission a l s o  dec ided  
t h a t  a working group should be  charged with f i n a l i z i n g  t h e  I l l u s t r a t e d  I c e  
Nomenclature f o r  pub l i ca t ion  ( see  Reso lu t ion  2 (CMM-111)). 
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13.4 I n t e r n a t i o n a l  system f o r  i c e  symbols f o r  u se  i n  t h e  p repa ra t ion  of  i c e  
c h a r t s  (Agenda item 13..4) 

Noting t h e  inc reas ing  i n t e r n a t i o n a l  exchange of i c e  d a t a  by means of 
c h a r t s  and f acs imi l e ,  the  commission agreed t h a t  t o  complete t h e  i n t e r n a t i o n a l  
i ce - r epor t ing  system, the p r e p a r a t i o n  of a  s e t  of i c e  symbols f o r  p re sen t ing  
i c e  condi t ions  on cha r t s  w a s  t h e  most urgent  requirement i n  t h e  f i e l d  of s e a  
i c e .  The commission decided t o  cha rge  a  working group wi th  t h e  r e s p o n s i b i l i t y  
f o r  preparing a s e t  of symbols compatible  w i th  bo th  t h e  nomenclature and t h e  
code and capable  of being used t o  d e p i c t  i c e  condi t ions  i n  vary ing  d e t a i l  ( s e e  
Resolu t ion  2 (CMM-111)). 

14 .  INDIAN OCEAN OCEANOGRAPHICAL EXPEDITION (Agenda item 14)  

During t h e  cons idera t ion  o f  t h i s  i t em t h e  commission had t h e  b e n e f i t  of 
t h e  presence of  a  r e p r e s e n t a t i v e  o f  t h e  Spec ia l  Committee on Oceanic Research 
(SCOR), M r .  Wyrtki, who expla ined  i n  some d e t a i l  the.  main o b j e c t  of t h e  Indian  
Ocean oceanographical expedi t ion .  

He explained t h a t  t h i s  p r o j e c t  sponsored by SCOR included a  sys temat ic  
s tudy  of t h e  fol lowing elements of  t h e  whole Indian  Ocean :phys ica l .oceanogra-  
phy, chemical oceanography, meteorology, marine biology, marine geology and 
marine geophysics.  

The p r o j e c t  w i l l  cover  t h e  per iod  from 1960 t o  1964, w i th  some pre-  
expedi t ions  from 1960 t o  1962, and t h e  peak a c t i v i t i e s  from 1962 through 1964. 
A t o t a l  of 20 t o  25 research  v e s s e l s  from va r ious  coun t r i e s  w i l l  p a r t i c i p a t e  
i n  t h e  p r o j e c t  and some o f  t h e  c o u n t r i e s  w i l l  u s e  l a r g e  s h i p s  s u i t e d  f o r  car ry-  
i n g  out  a  s u b s t a n t i a l  meteoro logica l  p r o j e c t .  

The r ep re sen ta t ive  of SCOR poin ted  out t h a t ,  i n  order  t o  have t h e  
g r e a t e s t  poss ib l e  b e n e f i t  from t h e  c o l l e c t e d  ma te r i a l ,  c e r t a i n  s e r v i c e s  would 
be requi red  from t h e  WMO. These s e r v i c e s  would inc lude  : 

. . .. 

( a )  Dai ly  weather fo recas t s ;  

(b)  Monthly summaries of  c l i m a t o l o g i c a l  da ta ;  

( c )  Cl imato logica l  c h a r t s  ( a t l a s e s  covering t h e  a r e a  i n  ques t ion) ;  

(d )  Advices of WMO w i t h  r ega rd  t o  organizing t h e  necessary meteorological  
observa t ions  f o r  s tudy of energy exchanges between t h e  ocean and t h e  
atmosphere and f o r  making i n v e s t i g a t i o n s  of t h e  boundary l a y e r s .  

On t h e  o the r  hand t h e  number of sh ipping  .operat ions i n  t h i s  spa r se  a r e a  
would g i v e  a  unique opportuni ty t o  make meteorological  observa t ions  which would 
b e n e f i t  t h e  coun t r i e s  provid ing  t h e  above-mentioned s e r v i c e s  and c o n t r i b u t e  t o  
meteorological  research i n  g e n e r a l ,  

The commission cons idered  t h e s e  requirements i n  some d e t a i l  and agreed 
t o  recommend t h e  ac t ion  proposed i n  Recommendation 30  (CMM-111). 
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Since  t h e  planning of t h e  v a r i o u s  expeditions is  we l l  under way, t h e  
commission considered t h a t  t h i s  recommendation should be implemented a s  a mat- 
t e r  of urgency and t h a t ,  t h e r e f o r e ,  t h e  recommendation should be submit ted f o r  
approval  t o  t h e  P re s iden t  of t h e  Organiza t ion  i n  accordance wi th  General R e p -  
l a t i o n  9(5),  

I n  view of t h e  s e r v i c e  l isted under  ( b )  above, it was considered u s e f u l  
t h a t  s t e p s  b e  taken t o  a r r ange  f o r  t h e  preparat ion of monthly summaries of c l i -  
matological  d a t a  f o r  t h e  a r ea ,  f i r s t  of a l l  for  t h e  per iod  1962 - 1964, but ,  
i f  requi red ,  a l s o  f o r  1%0 - 1962. 

15. MAINTAINING A SEPARATE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSER- 
VATION (Agenda i tem 15)  

The commission examined the  d e s i r a b i l i t y  from i t s  po in t  of view, of 
maintaining a sepa ra t e  Commission f o r  Instruments and Methods of Observation 
and concluded t h a t  t h e  i n t e r e s t s  of  mari t ime meteorology i n  t h i s  f i e l d  would 
b e s t  be served i f  a new commission c o n s t i t u t e d  along t h e  l i n e s  of  t h e  p re sen t  
CIMO be e s t ab l i shed  f o r  t h e  de t e rmina t ion  of general ins t rumenta l  p o l i c y  and 
t o  which s p e c i f i c  problems of i n s t rumen ta t ion  could b e  r e f e r r e d .  I n  t h i s  con- 
nexion t h e  commission recommended t h a t  t h e  CMM s p e c i a l  terms of r e f e r e n c e  be 
amended t o  inc lude  a c l e a r  r e s p o n s i b i l i t y  f o r  i n i t i a t i n g  recommendations con- 
cerning methods of observa t ion  and accuracy  requirements a t  s ea .  Recommenda- 
t i o n  31 (CMM-111) inco rpora t ing  t h e s e  views was adopted. 

16. ROUTING OF SHIPS BY MEANS OF EXTENDED WEATHER FORECASTING ( ~ g e n d a  
i tem 1 6 )  

The commission s tudied  t h e  s h i p  rou t ing  programmes now being conducted 
by c e r t a i n  Members and noted t h a t  cons ide rab le  progress.  had been made s i n c e  t h e  
second s e s s i o n  (see f i r s t  paragraph under  agenda item 12.1) .  

Based on a  d i scuss ion  o f  t h e  ways i n  which t h e  p re sen t  s h i p  r o u t i n g  
techniques could be improved, t h e  commission agreed t o  recommend. i n t e n s i f i c a -  
t i o n  of r e s e a r c h  t o  develop improved wave and extended weather f o r e c a s t i n g  
methods, and t h e  in t roduc t ion  of s u i t a b l e  wave-recording ins t ruments  aboard 
ocean s t a t i o n  v e s s e l s  and o t h e r  s p e c i a l  purpose v e s s e l s  ( s e e  Recommendation 20 
(CMM-111) . 

The commission a l s o  noted t h a t  analysed synoptic  and p rognos t i c  s e a  con- 
d i t i o n  c h a r t s  employed i n  s h i p  r o u t i n g  operat ions were being broadcas t  t o  sh ip-  
ping v i a  rad io- facs imi le .  S ince  it w i l l  be  a considerable  t ime b e f o r e  a l l  s h i p s  
have on board rad io- facs imi le  r e c e i v e r s ,  it was decided t o  r eques t  t h e  p r e s i -  
dent  of CMM t o  ask t h e  p re s iden t  of CSM t o  devise a  code f o r  t r ansmis s ion  o f '  
analysed sea  cond i t i on  c h a r t s  by r ad io - t e l eg raph  ressage;  t h e  code t o  be de -  
v i sed  along t h e  l i n e s  of t h e  I A C  FLEET ana lys i s  code (FM 4 6 . ~ ) .  The elements 
t o  be encoded i n  t h e  a n a l y s i s  messages a r e  given i n  Annex V t o  t h i s  r e p o r t .  
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17. SCIENTIFIC LECTURES AND DISCUSSION' OF METHODS OF FORECASTING ~a STATE 
OF SEA ON THE BASIS OF METEOROLOGICAL DATA (Agenda i tem 17)  

The commission devoted one a f t e r n o o n  t o  t h e  s c i e n t i f i c  l e c t u r e s  l i s t e d '  
below and t o  t h e  r e l evan t  d i s c u s s i o n s  : 

The s t r u c t u r e  and spectrum o f  ocean waves, by J.J. Schule 

The present  s t a t e  of measurement and a n a l y s i s  of waves i n  Japan, by 
K. Terada 

Forecas t ing  of waves, by H. Walden 

P r e d i c t i o n  of sea  and swe l l  cond i t i ons  i n  t h e  North A t l a n t i c  Ocean (1) 
f o r  one po in t  (2)  for  a g r i d  of  100 poin ts ,  200 meters a p a r t ,  by I .  
Darbyshire  

Appl ica t ion  of wave f o r e c a s t i n g  t o  s h i p  opera t ions ,  by G .  Verploegh 

The information so  provided on  var ious  a s p e c t s  of t h e  methods of f o r e -  
c a s t i n g  t h e  s t a t e  of s ea  on t h e  b a s i s  of meteorological  d a t a  proved t o  be par-  
t i c u l a r l y  u s e f u l  f o r  t h e . d i s c u s s i o n s  of agenda i tems  12.1 and a l s o  16 ( s e e  
paragraphs 12.1 and 16 above) . 

18. ESTABLISHMENT OF WORKING GROUPS (agenda item 18)  

The commission e s t ab l i shed  o r  r e - e s t ab l i shed  seven working groups on 
t h e  fol lowing i tems  t o  carry o u t  t h e  programme of t h e  commission between t h e  
t h i r d  and f o u r t h  s e s s ion  : 

Marine climatology, 

Sea i c e ,  

Handbook on t h e  prepara t ion  and u s e  of weather 'maps by mariners ,  . 

Technical  problems, 

Weather advice f o r  f i s h i n g  ope ra t ions ,  

Study of  a  world-wide network of s u r f a c e  and upper-air  s e a  s t a t i o n s ,  

Co l l ec t ion  of sh ips '  weather  r e p o r t s  and t h e  provis ion  of shipping 
f o r e c a s t s .  

So f a r  a s  possible ,  t h e  chairmen and members of t h e  working groups were 
des igna ted  by t h e  commission. The terms of  r e f e rence  and t h e  composition of 
t h e  working groups a r e  given i n  Reso lu t ions  1 t o  7 (CMM-111). 

19. REVISION OF PREVIOUS RESOLUTIONS AND RECOMMENDATIONS OF THE COMMISSION 
(Agenda i tem I?) 

The commi.ssi.on e s t ab l i shed  a sub-committee c o n s i s t i n g  of a r e p r e s e n t a t i v e  
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of each of t h e  two working committees and of the'FJMO S e c r e t a r i a t  t o  examine 
t h e  a c t i o n  t o  be taken on t h e  previous  r e so lu t ions  and recommendations of t h e  
commission. The d e c i s i o n s  of t h e  commission i n  t h i s  matter  a r e  incorpora ted  
i n  Resolu t ion  9 (CMM-111) , 

A s  a  consequence of t h e s e  d e c i s i o n s ,  t h e  commission considered t h a t  some 
of t h e  Executive Committee r e s o l u t i o n s  r e l a t i n g  t o  maritime meteorology had 
become redundant f s e e  ~ecommendation 32 (cMM-111)). 

.When d e c i d i n g - n o t  t o  keep i n  f o r c e  Recommendation 8 (cMM-11) concerning 
meteorological  ins t ruments  on board s h i p s ,  t h e  commission r e a l i z e d  t h a t  it 
would be u s e f u l  t o  keep i n  f o r c e  paragraph  (1 )  of t h e  ope ra t ive  p a r t  o f  t h i s  
recommendation and consequent ly decided t o  request  t h e  Secretary-General  t o  
have t h e  substance of t h i s  paragraph inc luded  i n  Publ ica t ion  No. 9.TP.4, Vo- 
lume D, P a r t  D, Chapter I ,  

20. ELECTION OF OFFICERS (Agenda i t e m  20) 

M r .  J . A .  van Duijnen Montijn (Netherlands)  and Vice-Admiral Charoon V .  
Bunnag re hail and) were e l e c t e d  p r e s i d e n t  and v ice-pres ident  r e s p e c t i v e l y .  M r .  H, 
Thomsen and M r .  K.T. McLeod'previous p r e s i d e n t  and v ice-pres ident  d i d  n o t  s t a n d  
f o r  r e - e l ec t ion .  

21. DATE AND PLACE OF FOURTH SESSION (Agenda item 21) 

No suggest ion f o r  d a t c  and p l ace  o f  t h e  four th  s e s s ion  were r ece ived .  
The commission decided t o  l eave  it ' t o  the president  t n  arrange f o r  t h e  nex t  
s e s s i o n  i n  consu l t a t i on  w i t h  t h e  Secretary-General  of t h e  Organizat ion.  

22. RESULTS OF THE INTERNATIONAL CONFERENCE ON SAFETY OF LIFE AT SL4 
(LONDON, MAY-JUNE 1960) (Agenda i t e m  22) 

The commission s tud ied  an e x t r a c t  of t h e  repor t  prepared by the  WMO o b -  
s e r v e r  a t  t h e  I n t e r n a t i o n a l  Conference on Sa fe ty  of L i f e  a t  Sea, 1960. It no ted  
wi th  s a t i s f a c t i o n  t h a t  a  j o i n t  permanent s tudy group of ICAO, IMCO, ITU and WMO 
has  been e s t ab l i shed  t o  s tudy t h e  m a t t e r s  of concern t o  t hese  o rgan iza t ions  re-  
gard ing  s a f e t y  of l i f e  a t  s ea .  I n  p a r t i c u l a r ,  it seemed t h a t  t h e  s tudy  group 
could do use fu l  work towards improving t h e  arrangements f o r  r e c e p t i o n  and d i s -  
seminat ion of weather messages from s h i p s  i n  c e r t a i n  a r e a s .  It decided t h a t  
Pub l i ca t ion  No. 9.TP.4, Volume D, P a r t  D, Chapter 11, should be amended by t h e  
S e c r e t a r i a t  when t h e  new Convention fb S a f e t y  of Life  a t  Sea w i l l  become e f f e c t -  
i v e .  

The broadcast  of  s p e c i a l  i c i n g  f o r e c a s t s  was no t  considered p r a c t i c a l  
on a  r o u t i n e  b a s i s  a t  p re sen t ,  b u t  it was decided t o  encourage Members t o  i s s u e  
i c i n g  warnings wherever p o s s i b l e .  
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The decisions of the commissim on this latter question are found under 
agenda item 9.4 ( see Recommendation 18 (C'MM-111) ) . 

I 

CLOSURE OF THE SESSION 

The president thanked the Netherlands authorities for all arrangements 
made for the session and for their hospitality which has made the stay so 
pleasant to the participants. He also thanked all those who have contributed 
to the success of the session. 

Dr. Warners expressed appreciation for the results obtained by the com- 
mission and the hope that all presents have enjoyed this opportunity to visit 
the Netherlands. 

On behalf of all delegates Mr. C.E.N. Frankcom expressed his gratitude 
to Mr. Thomsen for his activity in the conduct of the work of the commission 
since its second session. 



RESOLUTIONS ADOPTED BY THE SESSION 

Hes . 1 (ClYV-111) - WCIllr(1NG GROUP ON MARINE CLIMATOLOGY 

T m  COMMISSION FOR MARITIME I'GTEOROLOGY, 

NOTIh'G, 

(1)  Resolu t ion  4 (CMM-TI); 

( 2 )  Resolut ion 33 (EX-IX); 

CONSIDEFiING t h a t  a  number or' marine c l imato logica l  problems h a s  
t o  be  s tud ied  between t h e  s e s s i o n s  of t h e  cominission; 

DECIDES, 

(1) To re-establish a Working Group o:~ marine cl imatology w i t h  
fol lowing terms of r e f e rence  : 

Completion of t h e  marine con5r ibut ions  t o  t h e  Guide t o  Climatolo-  
g i c a l  P rac t i ce s ;  

P repa ra t ive  s t u d i e s  f o r  t h e  marine sec t ion  of t h e  World C l ima t i c  
Atlas, such a s  : 

( i )  s e l e c t i o n  of e lements  and c l a s s  i n t e r v a l s  f o r  which r e p r e -  
s e n t a t i o n s  of  s imultaneous occurrences should be inc luded ,  

( i i )  s e l e c t i o c  of e lements  a d - r e p r e s e n t a t i v e  a r e a s  f o r  t h e  s tudy  
of c l i m a t i c  t r ends ,  

( i i i )  r e p r e s e n t a t i o n  of t h e  v a r i a b i l i t y  of meteorological  elements;  

Technicr l  advice w i t h  r e g a r d  t o  t h e  prepara t ion  and p u b l i c a t i o n  
of c l ima to log ica l  summaries; 

P repa ra t ion  of a guide on t h e  va lue  and use  of  t h e  i n t e r n a t i o n a l  
maritime punch-card ( f o ?  t h e  b e n e f i t  of coun t r i e s  which a r e  n o t  
y e t  f a m i l i a r  wi th  punch-card procedures); 

(2)  To i n v i t e ,  sub jec t  t o  t h e  concurrence of t h e  permanent r e p r e -  
s e n t a t i v e s  concerned, t h e  fo l lowing  expe r t s  t o  s e rve  on t h e  working group: 

, F.E. Lumb (United ~ i n g d o m )  ( chairman) 
K, B u a j i t t i  ( ~ h a i l a v l d )  
B, Heyna  e ether lands ) 
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H.U. Rol l  (Fede ra l  Republic of ~ e r m a n y )  
K.U. S idd iq i  ( ~ a k i s t a n )  
K.  Terada ( ~ a p a n )  

one expert  t o  b e  des igna ted  by each of t h e  fo l lowing  Members: 

Argentina 
Union of South A f r i c a  
United S t a t e s  o f  America 
Union of S o v i e t  S o c i a l i s t  Republics  

Res. 2 (CMM-111) - WORKING GROUP ON SEA ICE 

THE COMMISSION FOR MARITIME METEOROLOGY, 

NOTING Recommendations 28 and 29 (CMM-111) ; 

CONSIDERING, 

(1)  The urgent requirement  f o r  a s e t  of i c e  symbols t o  be used 
i n  t h e  i n t e r n a t i o n a l  exchange of i c e  d a t a  by. c h a r t  and f acs imi l e ;  

( 2 )  The necess i ty  f o r  preparing t h e  t e x t  o f  WMO Pub l i ca t ion  No.8. 
TP.3, Chapter 10, paragraph 9, conta in ing  i n s t r u c t i o n s  f o r  t h e  observing 
and r epor t ing  of sea i c e ,  t o  f a c i l i t a t e  use  of t h e  new WMO i c e  codes when 
f i n a l l y  approved; 

( 3 )  The d e s i r a b i l i t y  of e a r l y  pub l i ca t ion  'of t he  I l l u s t r a t e d  In-  
t e r n a t i o n a l  I c e  Nomenclature; 

(4)  The need t o  keep  t h e  WMO Abridged Sea I c e  Nomenclature up t o  
da t e ,  i n  t h e  l i g h t  of expanding s e a  i c e  technology; 

DECIDES, 

( 1 )  To e s t a b l i s h  a  Working Group on s e a  i c e  wi th  t h e  fol lowing 
terms of re ference  : 

(a) Designing a s e t  of i c e  symbols t o  be used i n  the  i n t e r n a t i o n a l  ex- 
change of i c e  d a t a  by  c h a r t  and facs imi le .  These symbols should 
be compatible wi th  t h e  nomenclature and t h e  codes, and should be 
f l e x i b l e  enough t o  pe rmi t  t h e  r epo r t ing  of i c e  condi t ions  i n  vary- 

. i n g  degrees of d e t a i l ,  depending on requirements;  

(b) Preparing the  t e x t  of WMO Pub l i ca t ion  No. 8 . ~ ~ ~ 3 ,  Chapter 10, para-  
graph 9; 
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( c)  Preparing t h e  I l l u s t r a t e d  I n t e r n a t i o n a l  I c e  Nomenclature f o r  f i n a l  
publ ica t ion;  

(d)  Studying t h e  proposals made by Members regarding amendments t o  t h e  
Abridged I c e  Nomenclature, and preparing recommendations on t h e s e  

. . p r i o r  t o  f i n a l  publ ica t ion;  

( 2 )  To i n v i t e ,  subjec t  t o  t h e  concurrence of the.permanent repre-  
sen ta t ives  concerned, t h e  fo l lowing exper t s  t o  serve  on t h i s  working 
group : 

J .S.  Fabr i c ius  (Denmark) (chairman) 
Heap (United ~ ingdom)  

J.V. ~ s t o s i n  (U,S,S .R.)  
F. Nusser (Federa l  Republic of ~e rmany)  

one exper t  t o  be des ignated  by each of t h e  fol lowing Meinbers: 

Argentina 
United S t a t e s  of America 

. , 
, . 

Res. 3 (CMM-111) - HANDBOOK ON "THE PREPARATION AND VSE OF WEATHER MAPS BY 
MARINERS I' 

THE COMMISSION FOR MARITIME METEOROLOGY, 

NOTING, 

(1)  The proposal of CMM a t  i t s  second session,  t h a t  "some guidance 
on preparing weather maps on shipboard" should be included i n  WMO Publica-  
t i o n  No. 9.TP.4, Volume D, Annex 8 t o  t h e  Abridged F ina l  Report of CMMt 

(2) The r e p o r t  of t h e  chairman of the Working Group on organiza-  
t i o n a l  and ope ra t iona l  matters ,  i n  which it i s  recommended that a bcok le t  
on " ~ u i d a n c e  on preparing weather maps on shipboardtt be prepared and i s sued  
a s  a sepa ra te  publ ica t ion;  . I .. . . 

( 3 )  .The major por t ion  of t h e  f i r s t  d r a f t  of a handbook on "The 
prepara t ion  and use c f  weather maps a t  sea"  prepared by M r .  Rodewald 
(Federal  Republic of ~e rmany)  submit ted t o  t h i s  session;  

CONSIDERING t h e  amount of work necessary t o  f i n a l i z e  t h e  d r a f t  be- 
fo re  it  w i l l  be ready f o r  pub l i ca t ion  i s  such t h a t  no a c t i m  could be 
taken dur ing  t h e  present  session;  
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DECIDES, 

(1)  To e s t a b l i s h  a  Working Group on t h e  p repa ra t ion  and u s e  of 
weather  maps by mariners,  w i t h  t h e  fo l lowing  terms of re ference  : 

( a )  Upon completion of t h e  f i r s t  d r a f t  o f  t h e  handbook by M r .  Rodewald, 
review and f i n a l i z e  t h e  f i r s t  d r a f t  as soon a s  poss ib le ,  f o r  sub- 
mission t o  t h e  p r e s i d e n t  of t h e  commission; 

( b )  I n  t h e  l i g h t  o f  comments which may be rece ived  from members of t h e  
commission, r e v i s e  t h e  d r a f t  and put  it i n  a  form s u i t a b l e  f o r  pu- 
b l i c a t i o n ;  

( c )  Submit t he  f i n a l  document . t o  . t h e  p r e s i d e n t  of t h e  commission; 

(2) To i n v i t e ,  s u b j e c t  t o  t h e  concurrence of t h e  permanent re -  
p r e s e n t a t i v e s  concerned, t h e  fol lowing e x p e r t s  t o  s e rve  on t h e  working 
group : 

M. Rodewald ( F e d e r a l  Republic o f  ~ e r m a n y )  (chairman) 
A .A.  Fresco  etherlan lands) 
an exper t  t o  be  des igna ted  by t h e  United S t a t e s  of America 

(3)  To r eques t  t h e  p r e s i d e n t  of CMM t o  d i s t r i b u t e  t h e  d r a f t  hand- 
book t o  members of t h e  commission f o r  review and comment by correspondence, 
and t o  submit the  f i n a l  document t o  t h e  Secretary-General  f o r  p u b l i c a t i o n  
as a WMO Technical Note,  

Res. 4 (CMM-111) - WORKING GROUP ON TECHNICAL PROBLJDH 

THE COMMISSION FOR MARITIME METEOROLOGY, 
. . 

NOTING, 

(1) Resolut ion 2 (CMM-11) ; 

(2)  Resolut ion 33 (EC-IX); 

CONSIDERING t h a t  a  number of t e c h n i c a l  problems w i l l  need t o  be 
kep t  under continuous rev iew between . the s e s s i o n s  of t h e  commission; 

DECIDES, 

(1 )  To r e - e s t a b l i s h  a Working Group on t e c h n i c a l  problems, w i t h  
t h e  fo l lowing  terms of  r e f e r e n c e  : 



Promotion of r e sea rch  i n  maritime nieteorology, i n v e s t i g a t i o n s  ce -  
s igned t o  b r ing  about improvement i n  methods ef obscrva t ion  a d  
measurement a t  sea ,  co -o rd ina t ion  of r z s u l t s  and exchange of  r e -  
po r t s ,  e s p e c i a l l y  w i t h  r ega rd  t o  the fol lowing probiems : 

( a )  Measurement of s e a  s u r f a c e  temperatu.re; 

(b )  P r e c i p i t a t i o n  measurements a t  s ea ;  

( c )  Wind s t r u c t u r e  a t  sea;  

(d )  Measurement of r e i a t i v e  and t r u e  wind on board s h i p ;  

( e )  E q u i v d e n t  wind speeds f o r  Beaufort  numbers; 

( f )  Es t imat ing  wind a t  sea ,  e s p e c i a l l y  during ";he n igh t ;  

(g)  Report ing v i s i b i l i t y ;  

( h )  Observing and r e p o r t i n g  o f  waves; 

(2) To i n v i t e ,  s u b j e c t  t o  t h e  concurrence of  t h e  permanegt r e g r e -  
s e n t a t i v e s  concerned, t h e  fo l lowing  exper t s  t o  s e rve  on t h e  y;orking Lroup: 

G. Verploegh  etherla lands) (chairman) 
J . A .  ~ u r n e t t :  (United ~ ingdom)  
J . M .  Dury ( ~ e l g i u m )  
J.  Romer ( ~ r a n c e )  
G.M. Tauber (U.S.S.R.) 
F . Spinnangr (~o r ,way  

one exper t  t o  be des igna ted  by each of t h e  fo l lowing  Vembers: 

Canada 
Poland 
Por tuga l  

Portuguese Bes t  A f r i ' c a  
P o r t u g u e s ~  West A f r i c a  
United St;:tes of America. 

Res. 5 (CMM-111) - WORKING GROUP ON rr15.4TKZR ADVICE FOR ?:ZSHSb?3 OPERATTO>;S 

THE COMMISSION FOR Pr i ITIME IG'l'EOROLOGY, 

NOTING Recommendation 15 (c-Wi-111) ; 

COYSIDERING t h e  importance of rece iv ing  weather messages f ~ o ~  
f i s h i n g  v e s s e l s  and of providing d a i l y  weather advice  and warnings f o r  
f i s h i n g  opera t ions ;  

DECIDES, 

(1)  To e s t a b l i s h  a Working Group on weather zdvlcc f o r  f i s h i n g  
opera t ions  wi th  t h e  fol lowing te rms  of re ference  : 



To study the  d i f f i c u l t i e s  encountered by f i s h i n g  v e s s e l s  i n  making 
and r e p w t i n g  weather  cbserva t ions ,  and means f o r  r e so lv ing  t h e s e  
problems; 

To study the p r a c t i c a b i l i t y  of prcv id ing  coding devices  f o r  e n c i -  
phering pos i t i on  d a t a  i n  weather r e p o r t s  suppl ied by fisW-ng ves-  
s e l s  and advice i f  s p e c i a l  meteorological  ins t ruments  a r e  r equ i r ed  
f o r  use  aboard f i s h i n g  ves se l s ;  

To prepare f o r  t h e  WMO S e c r e t a r i a t  an o u t l i n e  of a booklet  on i n s -  
t r u c t i o n s  and advice  t o  fishermen about t h e  making and transmit- 
t i n g  of meteorological  observa t ions  and t h e  proper u se  of weather 
information made a v a i l a b l e  t o  them, w i t h  a  view t o  n a t i o n a l  meteo- 
r o l o g i c a l  s e rv i ces  p repa r ing  d e t a i l e d  i n s t r u c t i o n s ;  

To s tudy the need f o r  t h e  provis ion  'of s p e c i a l  s e r v i c e s  t o  f i s h e r -  
men, e.g. ,  by p o r t  l i a i s o n  o f f i c e r s ;  

( 2 )  That the working group should be composed a s  fo l lows  : 

The following e x p e r t s  i n v i t e d  by t h e  commission, s u b j e c t  t o  t h e  
concurrence of  the  permanent r e p r e s e n t a t i v e s  concerned : 

K; Terada ( ~ a p a n )  (chairman) 
F. Spinnangr (Norway) 
H. Walden (Fede ra l  Republic of ~ e r m a n y )  
A.R. Crawford (Union of South ~ f r i c a )  

Representa t ives  of i n t e r e s t e d  i n t e r n a t i o n a l  organiza t ions  i n v i t e d  
by t h e  Secretary-General  i n  accordance wi th  Recommendation 15 
(CMM-111) . 

Res . 6 (CMM-111) - WORKING GROUP FOR THE STUDY OF A WORLD-WIDE NETWORK OF 
SURFACE AND UPPER-AIR SEA STATIONS 

THE: COMMISSION FOR MARITIME METEOROLOGY, 

NOTING, 

( 1 )  Recommendation 13 (CMM-11); 

( 2 )  Recommendation 13/1 (CA~M-II/MET V )  ; 

(3 ) '  Resolut ions 33 (EC-IX),  20 and 23 (EC-XII) ; 

(4) The re levant  p a r t s  of t h e  r e p o r t  submitted by t h e  Working 
Group on organiza t iona l  and ope ra t iona l  ma t t e r s  t o  t h e  t h i r d  s e s s i o n  of 
t h e  commissian; 



CONSIDERING t h e  need f o r  a d e t a i l e d  s tudy of %he p o t e n t i a l i t i e s  
of t h e  va r ious  proposa ls  f o r  f i l l i n g  thk  major gaps i n  t h e  network of 
s e a  s t a t i o n s ,  presented t o  t h e  s e s s i o n  with a  view t o  a s s i s t i n g  t h e  pre-  
s i d e n t  of CMM i n  formulat ing a r e p l y  t o  the r eques t  made by the  Execut ive 
Committee i n  i t s  Resolu t ion  20 (EC-XII); 

DECIDES, 

(1)  To s e t  up a Working Group on the s tudy of a  world-wide n e t -  
work of s u r f a c e  and upper -a i r  s e a  s t a t i o n s  wi th  t h e  fol lowing terms of 
r e f e rence  : 

To study t h e  p o s s i b i l i t y  of organizing a  system of r e g u l a r  upper- 
a i r  observa t ions  from mobile  s h i p  s t a t i o n s ,  such as merchant s h i p s ,  
r e s e a r c h  v e s s e l s  and s u p p l y  vesse ls ,  on t h e  bas i ' s  of t h e  success-  
f u l  upper -a i r  obse rva t ions  c a r r i e d  out by t h e  United S t a t e s  aboard 
merchant sh ips ,  us ing  p o r t a b l e  equipment., i n  order  t o  a s s i s t  i n  
f i l l i n g  the  major gaps i n  t h e  world-wide network of upper -a i r  s t a -  
t i o n s  as i n d i c a t e d  i n  R e s o l u t i o n  20 (EC-XII); 

To inc lude  i n  t h i s  s t u d y  an examination of t h e  p r a c t i c a b i l i t y  of 
ob ta in ing  a reasonable coverage of upper-air  observa t ions  by means 
of mobile s h i p  s t a t i o n s ,  t h e  approximate c o s t  of ope ra t ing  such a 
network and any t e c h n i c a l  and o r g a n i ~ a t i ~ n a l  problems involved, 
t ak ing  i n t o  account the v a r i o u s  comments on t h i s  ques t ion  presented  
t o  t h e  present  s e s s ion ;  

To s tudy t h e  mer i t s  and p r a c t i c a b i l i t y  of  f i l l i n g  one o r  more of 
t h e  f ixed  p o s i t i o n s  sugges t ed  i n  Par t  I1 of t h e  Executive Committee 
p lan  (Res. 20 (EC-XII)) by cha r t e r ing  one o r  more t anke r s  from t h e  
s u r p l u s  tonnage, b e a r i n g  i n  mind the very  long time t h a t  such s h i p s  
may be ab le  t o  remain "on s t a t i o n " ;  

To inc lude  i n  t h i s  s t u d y  a n  examination of t h e  a v a i l a b i l i t y  of 
s u i t a b l e  sh ips ,  t h e  approximate minimum cos t  of opera t ing  t h e  s h i p  
o r  s h i p s  a t  one o r  more f i x e d  pos i t ions ,  r e l i e f  crews and s t o r e s  
be ing  t r anspor t ed  by t e n d e r ,  and equipped e i t h e r  f o r  making s u r -  
f a c e  and p i lo t -ba l loon  observa t ions  alone,  o r  a l s o  f o r  making upper-  
a i r  observat ions with p o r t a b l e  equipment, such a s  that r e f e r r e d  t o  
i n  paragraph ( a ) ,  which r e q u i r e s  a  minimum of meteoro logica l  s t a f f ;  

To r e p o r t  t o  t h e  p r e s i d e n t  of CMM on t h e  mer i t s  of t h e  above pro-  
j e c t s  as soon a s  p o s s i b l e  &d preferab ly  not  l a t e r  t han  1 March 
1961; 

( 2 )  To i n v i t e ,  s u b j e c t  t o  t h e  concurrence of t h e  permanent r e p r e -  
s e n t a t i v e s  concerned, t h e  fo l lowing  exper t s  t o  s e rve  on t h e  working group: 

C .E .N. Frankcom ( u n i t e d  ~ ingdom) 
G. Koudijs  etherla lands) 
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M. Radewald ( F e d e r a l  Republic  of Germany) 
J..J. Tal jaard  (Union of South ~ f r i c a )  

one expert t o  be  des igna ted  by t h e  fol lowing Members : 

United S t a t e s  of  America 
Union of S o v i e t  S o c i a l i s t  Republics 

AUTHORIZES the  p r e s i d e n t  of CMM t o  present  t h e  f ind ings  of t h e  
working group with a p p r o p r i a t e  comments, a s  requi red ,  t o  . t he  Executive 
Committee. 

Res. 7 (CMM-111) - WORKING GROUP ON THE COLLECTION OF SHIPS' WEATHEB REPORTS 
AND THE PROVISION OF SHIPPING FORECASTS 

THE COMMISSION FOR MARITIME METEOROLOGY, 

NOTING, 

(1 )  Paragraph 5.14.2 o f  General Summary of t h e  work of Third 
Congress; 

( 2 )  That t h e r e  e x i s t  some a r e a s  i n  which s h i p s  encounter d i f f i -  
c u l t i e s  i n  t r ansmi t t i ng  t h e i r  weather r e p o r t s  t o  shore  s t a t i o n s ;  

( 3 )  That some ocean a r e a s  a r e  n o t  e f f e c t i v e l y  covered by sh ipping  
fo recas t s ;  

CONSIDERING, 

(1 )  The importance o f  r e l i a b l e  and prompt r ecep t ion  of r epo r t s  
submit ted by ships  t o  c o a s t a l  s t a t i o n s ;  

(2 )  The neces s i ty  t o  provide  shipping wi th  adequate f o r e c a s t s  i n  
a l l  a reas ;  

(3)  That the  p re sen t  system of a r e a s  of r e s p o n s i b i l i t y  f o r  c o l l e c t -  
i n g  s h i p s '  r epo r t s  and i s s u i n g  weather f o r e c a s t s  may be r e spons ib l e  f o r  
some of t h e  present d i f f i c u l t i e s ;  

DECIDES, 

(1 )  To e s t a b l i s h  a  Working Group on t h e  c o l l e c t i o n  of s h i p s '  
weather r e p o r t s  and t h e  p r o v i s i o n  of  shipping fo recas t s ;  
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(2) That the terms of reference of the  wwking q o u p  s h a l l  be as  
follows : 

( a ) .  To review the present  system of areas of. r espons ib i l i ty  and t h e  
procedures r e l a t i ng  t o  t h e  col lec t ion and dissemination of s h i p s '  
weather repor ts ;  

(b)  To make a fact-f inding s tudy of the d i f f i c u l t i e s  encountered i n  
the col lec t ion of s h i p s 1  weather reports, f o r  submission t o  t h e  
president of CMM; 

( c )  To review the 'present  system of areas of respons ib i l i ty  f o r  ship-  
ping forecas ts  with a view t o  determining the  a reas  inadequately 
covered and t o  suggesting ways and means of ensuring a more ade- 
quate forecas t  se rv ice  f o r  shipping i n  a l l  oceanic areas; 

(3) To request  the Secretary-General t o  make avai lable  t o  t h e  
working group t h e  r e s u l t s  of  t h e  inquiry  conducted by the  pres ident  of 
CMM, concerning the  transmission of ships '  r epor t s  t o  shore s t a t i ons  and 
the  study prepared by the  Netherlands Meteorological Service i n  response 
t o  t h a t  inquiry; 

(4) To request  the working group t o  submit i t s  repor t  t o  the  pre-  
s ident  of the  commission by 1 January 1962; 

. . 

( 5 )  To inv i te ,  subject  t o  the  concurrence of the  permanent repre-  
senta t ives  concerned, t he  following experts t o  serve on t h e  working group: 

C .E .N. Frankcorn (United ~ i n ~ d o m )  (chairman) 
L. Bonnard (France) 
G. Koudi js (Netherlands) 
K.U. S iddiqi  ( ~ a k i s t a n )  
J.J. Taljaard (Union 0.f South ~ f r i c a )  

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

Argentina 
Cambodia 
Portugal 

Portuguese East  Africa 
Portuguese West Africa 
United S t a t e s  of America 

Res. 8 (CMM-111) - DELETION OF BEAUFORT NUMBERS 13 TO 17 I N  CODE 1100 

THE COMMISSION FOR MARITIME METEOROLOGY, 

NOTING , 

(1) That wind speeds a r e  no longer being reported i n  Beaufort 
numbers; 



(2)  That the d e s c r i p t i o n  of t h e  wind speed i n  Beaufort  numbers i s  
obtained by us ing  d e f i n i t e  s p e c i f i c a t i o n s  r e f e r r i n g  t o  v i s u a l  observa t ions  
of  t h e  e f f e c t s  of  the wind on t h e  su r f ace  of the  sea ,  o r  on o b j e c t s  on 
1 and; 

(3) That no s p e c i f i c a t i o n s  a r e  given f o r  Beaufor t  numbers 13 t o  
17 i n  WMO Code 1100; and 

(4) That Beaufort  numbers above 12 a r e  used i n  no o t h e r  code ex- 
c e p t  Code 3940, and t h a t  i n  t h i s  code only Beaufort  numbers 13 and 14 a r e  
used t o  i n d i c a t e  the i n t e n s i t y  o f  t r o p i c a l  systems ( T ~ )  when Tt i s  9; 

CONSIDERING, 

(1 )  That  the e x t e n s i o n  o f  t he  Beaufort  numbers without  a  co r r e s -  
ponding ex tens ion  of d e s c r i p t i v e  terms and s p e c i f i c a t i o n s  in t roduces  a  
fundamental def ic iency  i n  t h e  code a s  customarily used i n  e s t ima t ing  t h e  
wind force ;  and 

(2) That it  seems u n l i k e l y  t h a t  s p e c i f i c a t i o n s  corresponding t o  
Beaufort  numbers higher  t han  1 2  w i l l  b e  e s t ab l i shed  i n  t h e  n e a r  fu tu re ;  

REQUESTS the p r e s i d e n t  o f  CMM t o  ask the  p re s iden t  of CSM t o  ar- 
range f o r  cons idera t ion  of t h e  fo l lowing  proposals  by h i s  commission : 

(1)  That Beaufort  numbers 13 t o  17 and t h e i r  speed equ iva l en t s  
be  de l e t ed  from WMO Code 1100 and tha t ;  t he  speed equiva len t  of t h e  upper 
l i m i t  of Beaufort  number 1 2  be r ep l aced  by t h e  term "'and over"; and 

(2)  That the s p e c i f i c a t i o r s f o r  code f i g u r e s  2, 3 and 4 f o r  Ti i n  
Code 3940 be  changed t o  r e a d  a s  fol lows : 

2 fo rce  1 2  u p  t o  71 knots  
3 force  1 2  7 2  t o  80 knots  
4 force  1 2  81 kno t s  o r  over 

and t h a t  i n  t h e  second l i n e  of t h e  n o t e  t o  t h i s  code t h e  word "extended" 
b e  de l e t ed .  

Res. 9 (CMM-111) - REVISION OF THE RESOLUTIONS AND RECOMMENDATIONS OF THE 
COMMISSION FOR MARITIME IVETEOROLOGY 

THE COMMISSION FOR MARITIME METEOROLOGY, 

CONSIDERING t h a t  Reso lu t ions  1 t o  6 (CMM-11) adopted a t  i t s  second 
sess ion ,  a r e  now obsolete;  
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NOTING the act ion taken on t he  recommendations adopted p r i o r  t o  
i ts  t h i r d  session; 

DECIDES, 

(1) Not t o  keep i n ,  f o r ce  Resolutions 1 t o  6 (CMM-11); 

(2) To note with s a t i s f a c t i o n  the act ion taken by the competent 
bodies on i t s  Recommendations 6, 10, 25 and 27 (CMM-I) and 1 t o  33 (CMM-11), 
which a r e  now r.edundant . 



RECOMMENDATIONS ADOPTED BY THE SESSION 

Rec. 1 (CMM-111) - AMENDMENTS TO TECHNICAL REGULATIONS (CHAPTERS 1 AND 2) - 
DEFINITION OF LIGHT-SHIP STATION 

THE COMMISSION FOR MARITIME METEOROLOGY, 

NOTING t h e  reques t  recorded i n  paragraph 5.8.1.2 of t h e  General 
Summary of t h e  work of Third Congress; 

RECOMMENDS , 

(1 )  That a l i g h t - s h i p  s t a t i o n  be def ined  a s  fol lows : 

Light-ship s t a t i o n .  A su r face  synoptic  s t a t i o n  s i t u a t e d  aboard 
a l i gh t - sh ip .  

(2 )  Add as note  t o  paragraph 2.1.2.1 : 

N 0 T E : For r e p o r t i n g  purposes, l i g h t - s h i p s  may be consi-  
dered as  e i t h e r  l a n d  o r  s h i p  s t a t i o n s .  

3ec  . 2 (CMM-111) - AMENDMENTS TO TECHNICAL REGULATIONS (PARAGRAPHS 2.2.1.6, 
2.2.1.7 AND 2.2.1.8) - NETWORK OF MOBILE SHIP STATIONS 

THE COMMISSION FOR MARITIME METEOROLOGY, 

NOTING t h e  reques t  conta ined  i n  paragraph 5.8.1.5 of t h e  General 
Summary of t h e  work of Third Congress; 

(1 )  That the subs tance  of paragrapb2.2.1.7 and 2.2.1.8 i s  of t h e  
n a t u r e  of an explanatory note  complementing t h e  i n s t r u c t i o n s  t o  Members 
given i n  paragraph 2.2.1.6; 

(2 )  That paragraph 2.2.1.6 should be amended t o  i n d i c a t e  more 
c l e a r l y  what i s  required from Members; 

( 3 )  That the map mentioned i n  t h e  no te  t o  paragraph 2.2.1.6 and 
showing t h e  dens i ty  of voluntary  weather r epor t ing  sh ips  over t h e  oceans 
r e f e r s  only t o  surface observa t ions ;  



RECOMMENDATION 3 

RECOMMENDS, 
. . .  

(1 )  .That  p a r a g r a p h  2.2.1.6 t o  2.2.1.8 be rep laced  by t h e  following: 

2.2.1.6 

I n  i t s  recru i tment  programme, each Member should aim a t  making t h e  maxi- 
mum p o s s i b l e  con t r ibu t ion  towards a t t a i n i n g  an adequate d e n s i t y  o f  r e -  
po r t s  from mobile s h i p  s t a t i o n s  i n  each a rea .  

N O T E S :  

(1) An adequate  d e n s i t y  o f  s h i p s 1  su r f ace  observa t ions  from s h i p s  o f  
a l l  n a t i o n a l i t i e s  o v e r  a l l  ocean a reas  t r ave r sed  by sh ipping ,  i s  
a t ' l e a s t  one per  300 Icm f o r  each main s tandard  time of observa t ion;  

(2)  An adequate  d e n s i t y  of  s h i p s 1  upper-air  r e p o r t s  i s  a t  l e a s t  one 
per  1000 km f o r  each s t a n d a r d  time of upper -a i r  observa t ion;  

(3)  A map g iv ing  an i n d i c a t i o n  of t h e  dens i ty  of s h i p s 1  s u r f a c e  re- 
. . .  p o r t s  rece ived  from a l l  oceans i s  included i n  Pub l i ca t ion  No. g. 

TP .4, Volume D ; 

(2)  That t h e  t i t l e  of  t h e  map r e fe r r ed  t o  i n  Note ( 3 )  above, b e  
amended t o  read  : . . 

Map showing d e n s i t y  o f  vo lun ta ry  s h i p s  r epo r t ing  s u r f a c e  weather  
. . .  

over t h e  oceans. 

Rec. 3 (cw.-111) - AMENDMENTS TO TECHNICAL REGULATIONS (CHAPTmS 5 AND 10) - 
CODE FORMS FOR REPORTS TRANSMITTED BY SEA STATIONS AND 
WEATHER BULLETINS FOR SHIPPING 

THE COMMISSION FOR MARITIME METEOROLOGY, 

NOTING, 

(1)  The r eques t  recorded  i n  paragraph 5.8.1 . lo  of t h e  General  
Summary of t h e  work o f  t he  T h i r d  Congress; 

(2)  The. p re sen t  t e x t  of  paragraph 5.1.1.2 of t h e  Technidal  Regu- 
l a t i o n s ;  

(3) That r e p o r t s  t r a n s m i t t e d  by s e a  s t a t i o n s  a r e  i n  app ropr i a t e  
code forms s p e c i f i e d  i n  Annex I1 of t h e  Technical Regula t ions  ( P u b l i c a t i o n  
No. 9.TP.4, Volume B, Chapter  I, P a r t  A) ;  
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(4) That SHIP and SYNOP r e p o r t s  t r a n s m i t t e d  t o  sh ips  a r e  i n  ab- 
b rev ia t ed  code forms s p e c i f i e d  i n  Pub l i ca t ion  No. 9.TP.4, Volume D, P a r t  D, 
Chapter  1, paragraph 11.1.3; 

CONSIDERING the  need f o r  s h i p s  t o  have information t o  enable them 
t o  r ece ive  t h e  weather b u l l e t i n s  r e l a t i n g  t o  t he  a r e a  i n  which ' they ply; 

REC OMMEND S , 

(1)  That paragraph 5.1.1.2 be amended t o  read  : 

Reports  t r ansmi t t ed  by sea s t a t i o n s  s h a l l  be  i n  t h e  appro- 
p r i a t e  code forms s p e c i f i e d  i n  Pub l i ca t ion  No. 9.TP.4, Volume 
B (Annex I1 of t h e  Technica l  ~ e g u l a t i o n s )  ; 

(2 )  That a new paragraph  10.2.3.16, bear ing  a note ,  and reading  
a s  follows, be included i n  Chap te r  10 : 

Members should p rov ide  t h e i r  s h i p s  w i t h  d e t a i l e d  information 
about weather b u l l e t i n s  broadcast  f o r  shipping,  r e l a t i n g  t o  
ocean a reas  i n  which they  p ly .  

NOTE : D e t a i l s  of t h e  codes used f o r  r e p o r t s  included i n  t hese  b u l l e t i n s  
a r e  given i n  Pub l i ca t ion  No. 9.TP.4, Volume D,  P a r t  D,  Chapter 1, 
paragraph 11.1.3. 

Rec. 4 (cMM-111) - AMENDMENTS TO TECHNICAL REGULATIONS (CHAPTER 3 )  - PRECISION 
REQUIRED I N  READING INSTRUMENTS FOR MEASURING ATMOSPHERIC 
PRESSURE AND SEA SURFACE TEMPERATURE AT SEA STATIONS 

THE COMMISSION FOR MARITIME METEOROLOGY, 

NOTING, 

(1) Paragraph 5.8.1.7 of the .Genera1  Summary of t he  work of Thi rd  
Congress; 

(2)  That t h e ' p r e s c r i b e d  accuracy i n  reading  thermometers ( f o r  
psychrometric purposes) and p r e c i p i t a t i o n  mounts a r e  a l ready  included 
i n  t h e  Technical Regulat ions (paragraphs  3.4.5.1 and 3.4.8.3 r e s p e c t i v e l y ) ;  

CONSIDH1ING, 

(1)  That it  would be d e s i r a b l e  t o  i nc lude  i n  t h e  ~ e c h n i c a l  Regu- 
l a t i o n s  s imi l a r  requirements w i t h  regard t o  atmospheric pressure  and s e a  
s u r f  ace temperature; 



(2)  That t h e  p r e s c r i b e d  p rec i s ion  i n  reading  atmospheric p re s su re  
and sea  sur face '  temperature should only be a "recommended p r a c t i c e "  a t  
the  p re sen t  time, due t o  t h e  s p e c i a l  condi t ions on board s h i p s  and t h e  
lack  of adequate i n s t rumen ta t ion  on a number of merchant v e s s e l s ;  

RECOMMENDS t h e  fo l lowing  amendments t o  t h e  Technical  Regula t ions  
adopted by Third Congress : 

(1)  I n s e r t  following new paragraph a f t e r  paragraph 3.4.4.2 : 

3.4.4.2 ( b i s )  

Instruments  f o r  determining atmospheric  p r e s s l x e  a t  s ea  s t a t i o n s  should 
be read  t o  0.1 mb. . . . 

(2)  I n s e r t  fol lowing new paragraph a f t e r  paragraph 3.4.10.1 : 

3.4..10.1 ( b i s )  

Instruments  f o r  determining s e a  su r f ace  temperature should bk r ead  t o  
O I l O C  (0.    OF) . 

. . .  . . . .  

Rec. 5 (CMM-111) - SUGGESTED AMENDMENTS TO TECHNICAL REGULATIONS AND 'PUBLICA- 
TION NO. 9, VOLUMES B AND D, AS A CONSEQUENCE OF l?3sCLu'?ION 
33 (cg-111) 

THE COMMISSION FOR MARITIME METEOROLOGY, 

NOTING, 

speeds 

(1) .  Resolu t ion  30 (Cg-111) ; 

(2)  That coded r e p o r t s  t ransmi t ted  from 'and t o  s h i p s  con ta in  wind 
i n  knots;  

(3)  That observa t ions  of v i s i b i l i t y  and of d i s t a n c e s  a t  s e a  a r e  
gene ra l ly  made i n  n a u t i c a l  m i l e s ;  

CONSIDERING, 

(1) That t h e  u s e  of t h e s e  n a u t i c a l  u n i t s  should be permi t ted  be -  
cause mariners a r e  f a m i l i a r  w i t h  them, having used them f o r  many years ;  

(2) That t h e  WMO p r a c t i c e  of inc luding  i n  app ropr i a t e  code t a b l e s  
i n  Pub l i ca t ion  No. 9.TP.4, Volume By t h e  approximate equ iva l en t s  of t h e  
met r ic  u n i t s  (e.g.  inches,  f e e t ,  yards,  e t c . )  has been very h e l p f u l  t o  
many Members and should be cont inued;  



RECOMMENDS t h a t  WMO Techn ica l  Regula t ions  and Pub l i ca t ion  No. 9, 
Volumes B and D be amended a s  shown i n  t h e  annex t c  this recommendation. 

A N N E X  

SUGGESTED AMENDMENTS TO THE TECHNICAL REGULATIONS AND PUBLICATION 

No. 9.TP.4 

Technica l  Regula t ions  

Paragraph 3.4.5.1 
--me--- e------...-- 

:To .be amended a s  fol lows : 

For  psychrometric purposes, thermometers s h a l l  be read  t o  0.1OC . (0.   OF) 
o r  c l o s e r ,  

Publ ica t ion  No. 9.TP.4. Volume B 

Code FM 21.A ------------ 
Note (8) (1) - Dele te  t h e  words " o r  f e e t " .  

S p e c i f i c a t i o n s  of symbolic l e t t e r s  .................................. 
Hw - Note (2) : Dele te  t h e  words "or  i n  f ee t " .  

TT - Dele t e  t h e  words "o r  Fahrenhei t" .  

- Note (2 )  : Dele te  e n t i r e  i n s t r u c t i o n  f o r  coding negat ive  va lues  
of degrees Fah renhe i t ,  To be covered by n a t i o n a l  i n s t r u c t i o n s  
h e r e a f t e r .  

TdTd - Dele te  t h e  words "o r  Fahrenhei t " .  

TsT, - Dele te  t h e ,  words "o r  ~ a h r e n h e i t " .  

- Note (1)  : Dele t e  l a s t  sentence.  

Code 4377 --------- 
For t h e  code f igu res  90 - 99 r e p l a c e  t h e  va lues  i n  s t a t u t e  mi l e s  by va lues  
i n  n a u t i c a l  miles .  

Publ ica t ion  No. 9.TP.4, Volume D 

Code changes r e l a t i v e  t o  t h e  Cels ius-met r ic  s c a l e s  recommended f o r  i n c l u s i o n  
i n  Volume B, t o  be incorporated i n  Volume D, P a r t  E, whidh i s  being prepared 
by t h e  WMO S e c r e t a r i a t .  
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Relevant paragraphs of Volume D, P a r t  D t o  be amended t o  conform with t he  Tech- 
n i ca l  Regulations and WMO Publ ica t ion  No. 8. 

Rec. 6 (CMM-111) - IMPROVEMENT I N  THE DISSEMINATION OF SHIPS REPORTS 

THE COMMISSION FOR MARITIME METEOROLOGY, 

NOTING, 

(1) That several  Members have reported t ha t  a subs tan t ia l  number 
of sh ips '  r epor t s  received by r ad io  shore s ta t ions  a r e  apparently not  in -  
cluded i n  t e r r i t o r i a l  broadcasts;  

(2) That co l l ec t ives  t ransmit ted  i n  sub-continental broadcasts  do 
not contain i n  some cases an adequate number o f  sh ips1  repor ts ;  

(3) Technical Regulations, paragraphs 6.1.1, 6.3.2.1 and 6.3.3.1; 

(4 )  That regional assoc ia t ions  are responsible fo r '  assigning t o  
t h e i r  sub-continental broadcast .  centres  the spec i f i c  ocean areas  and coun- 
t r i e s  from which repor t s  a r e  co l l ec ted  for  inclusion i n  t he  'broadcasts; 

(5) That regional  a s soc i a t i ons  are  responsible f o r  determining 
the  contents of sub-continental  broadcasts a f t e r  consultat ion with known 
or probable rec ip ien t s  within and outs ide  the, region; 

CONSIDEBING, 

(1) That a l l  ships1 reports,including RETARDS, received from an 
ocean area  by a col lec t ion .centre ,  should.be made ava i lab le  t o  a l l  Mem- 
bers concerned. with the  area, a s  promptly as possible; 

(2) That no spec i f i c  i n s t r u c t i o n s  are given i n  the Technical Re- 
gulat ions regarding the  prompt dissemination of sh ip s t  repor ts ;  

RECOMMENDS, 

(1) That paragraph 6.3.3.1 of t h e  Technical Regulations be amended 
t o  read : 

T e r r i t o r i a l  broadcasts  s h a l l  include : 

(a )  Reports from sur face  and upper-air synoptic s t a t i o n s  i n  
t he  t e r r i t o r y  concerned which, by regional  assoc ia t ion  
resolution,  a r e  required for in te rna t iona l  exchanges; 
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(b)  A l l  me teo ro log ica l  r e p o r t s  rece ived  d i r e c t l y  from ships 
and from o t h e r  s h i p s  r e p o r t  c o l l e c t i n g  c e n t r e s  i n  t h e  
areas covered by the  t e r r i t o r i a l  broadcast ;  

( c )  Other messages as requi red  by r eg iona l  a s s o c i a t i o n  reso-  
l u t ion ;  

( 2 )  That as  a  ma t t e r  o f  urgency t h e  r eg iona l  a s soc i a t ions  be  r e -  
quested : 

( a )  To ensure tha t  a l l  s h i p s '  r e p o r t s ,  i nc lud ing  l a t e  r e p o r t s ,  a v a i l -  
a b l e  t o  the  sub -con t inen ta l  broadcast  c e n t r e s  be included i n  t h e i r  
broadcasts ;  

(b )  To take  i n t o  account ,  when deciding on ocean a re& from which r e -  
p o r t s  must be inc luded  i n  t h e i r  sub-cont inenta l  b roadcas ts ,  t h e  
a r e a s  of  r e s p o n s i b i l i t y  a l l o c a t e d  t o  Members of t h e  reg ion  f o r  
t h e  co l lec t ion  of s h i p s  ' r e p o r t s ,  

Rec, 7 (CMM-111) - PRECIPITATION MEASUREMENTS AT SEA 

THE COMMISSION FOR MARITIME METEOROLOGY, 

NOTING, 

( 1 )  Recommendation 6: (CMM-11); 

( 2 )  Resolut ion 33 (EC-IX) ; 

CONSIDERING, 

( 1 )  That although cons ide rab le  progress  has  been made i n  achiev ing  
a  b e t t e r  understanding of ' t he  problems involved no e n t i r e l y  s a t i s f a c t o r y  
s o l u t i o n  has as yet  been found; 

(2) That wide p u b l i c a t i o n  of t h e  r e s u l t s  ob ta ined  so f a r  and of 
f u r t h e r  i nves t iga t ions  would b e  o f  g r e a t  importance i n  promoting f u r t h e r  
progress  towards obta in ing  r e l i a b l e  p r e c i p i t a t i o n  d a t a  from t h e  oceans; 

RECOMMENDS, 

(1 )  That the review o f  t h e  present  s t a t e  of p r e c i p i t a t i o n  measure- 
ments a t  sea presented by t h e  Working Group on t e c h n i c a l  problems t c  t h e  
t h i r d  s e s s i o n  of the commission b e  publ ished a s  a WMO Technical  Note; 

(2) That the mari t ime c o u n t r i e s  be i n v i t e d  t o  make increased  e f -  
f o r t s  i n  order  t o  improve p r e c i p i t a t i o n  measurements a t  sea; 



(3)  That  Members s tudying  t h i s  problem should keep t h e  S e c r e t a r y -  
General informed of  t h e  r e s u l t s  o f '  f u r t h e r  i n v e s t i g a t i o n s  on p r e c i p i t a -  
t i o n  measurements a t  s e a .  

Rec. 8 (CMM-111) - MI3ASUREMENT OF SEA SURFACE TWERATURE 

THE COMMISSION FCR MARITIME METEOROLOGY, 

NOTING, 

(1 )  Recommendation 4 (CMM-11) ; 

CONSIDERING, 

(1)  That  it has n o t  been poss ib l e  u p  t o  now t o  develop a  method 
of ob ta in ing  t h e  tempera ture  of t h e  surface l a y e r  of t h e  s e a  w i t h  an ac -  
curacy of O. l °C,  which c a n  b e  app l i ed  economically and e a s i l y  on merchant 
sh ips ;  

(2) That it i s  u n l i k e l y  that  d i s t a n t  reading  methods w i l l  be' 
g e n e r a l l y  in t roduced  on merchant sh ips ;  

(1)  That Members cont inue  experimental work t o  develop a  method 
( i f  poss ib l e  a bucket) which  w i l l  g i v e  r ep re sen ta t ive  measurements of 
t h e  temperature of t he  sea s u r f a c e  and which would be p r a c t i c a l  f o r  u se  
aboard merchant sh ips ;  

(2)  That Members exchange t echn ica l  no te s  on this s u b j e c t ;  

(3) That  Members make comparative s t u d i e s  us ing  va r ious  methods ; 

(4) That  t h e  d i s t a n t  reading  method of measuring s e a  s u r f a c e  tempe 
r a t u r e  be in t roduced  aboard s p e c i a l  sh ips  such a s  ocean s t a t i o n  v e s s e l s ,  
r e s e a r c h  v e s s e l s  and l i g h t - s h i p s ,  and other sh ips  i f  t h e  owners a r e  w i l l -  
i n g  t o  assume t h e  a d d i t i o n a l  cos t  involved, i n  o r d e r  t o  improve t h e  accu- 
r a c y  of measurement a t  sea. 

Rec. 9 (CMM-111) - INVESTIGATION ON GUSTINESS AT SEA 

THE COMMISSION FOR MARITIME METEOROLOGY, 

NOTING, 

(1)  Resolu t ion  2 (CMM-11); 

(2) The r e p o r t  submi t ted  by t h e  Working Group on t e c h n i c a l  pro- 
blems t o  t h e  t h i r d  s e s s i o n  o f  t h e  commission; 



CONSIDERING tha t  d a t a  g iv ing  d e t a i l e d  information on t h e  wind s t r u c -  
t u r e  a t  s ea  have important p r a c t i c a l  app l i ca t ions  (e .g .  wind e f f e c t s  on 
sh ips ,  s a i l i n g  vessels ,  l i gh thouses  and other  maritime cons t ruc t ions) ;  

RECOMMENDS, 

(1) That maritime coun t r i e s  b e  encouraged t o  undertake s p e c i a l  
. . 

s t u d i e s  of wind s t r u c t u r e  a t  sea; 

(2) That these s t u d i e s  might inc1ude. inves t iga t ions  on t h e  spec- 
t r a l  d i s t r i b u t i o n  of wind energy w i t h  regard t o  gus t  period and wind d i -  
r e c t i o n ,  a l s o  tak ing  i n t o  account t h e  inf luence  of atmospheric s t a b i l i t y ;  

( 3 )  That Members concerned be inv i t ed  t o  inform t h e  Secretary-  
'. General of t h e  r e s u l t s  of s u c h ' s t u d i e s .  

Rec . 10  (CMM-111) - CLOUD SHEET FOR USE ON BOARD SHIPS 

THE COMMISSION FOR MARITIME METEOROLOGY, 

NOTING, 

(1) Executive Committee, t w e l f t h  sess ion ,  General Summary, para-  
graph 2.4.1; 

(2)  The se l ec t ion  of cloud photographs made by t h e  Working Group 
on t h e  Marine Cloud Album e s t a b l i s h e d  by CMM second sess ion;  

CONSIDERING, 

(1)  That a  sheet showing t h e  main f e a t u r e s  of clouds with reference  
t o  t h e  code f igu res  is requi red  f o r  use on se l ec ted ,  supplementary and 
a u x i l i a r y  ships;  

(2 )  That the cloud shee t  should be simple, c l e a r  &d contain only 
t h e  cloud p ic tu res  and t h e  f i g u r e s  of  t h e  code; 

(3) That the s i z e  of t h e  s h e e t  should be kept  t o  about 40 x 80 cm 
and each p i c t u r e  should have about  h a l f  t h e  dimension of t h e  p l a t e s  of the  
I n t e r n a t i o n a l  Cloud Atlas;  

(4)  That p r in t ing  should b e  on only one s i d e  of t h e  sheet ,  s o  t h a t  
it  may be put on a bulk-head of t h e  char t  room; 



(5) That a l l  maritime Member countries a r e  not  able t o  p r i n t  such 
a sheet  themselves; 

(6,) That the  p r i c e  of t h e  sheet would be g r ea t l y  .reduced i f  t he  
sheet were pr in ted by t h e  WMO Secre ta r ia t  and were made ava i lab le  f o r  
purchase by Members; 

. .. 

RECOMMENDS , 

(1)  That an appropr ia te  sheet  of cloud p ic tu res  be issued by t he  
Sec r e t a r i a t  and made ava i l ab l e  f o r  purchase by Members; 

(2) That the  shee t  be kept  within a s i z e  which i s  reasonable f o r  
use on board a ship; 

(3) That the  shee t  should contain approximately 40 photographs 
se lected by CMM t h i rd  s e s s ion  f o r  t h e  Marine cloud Album, together  with 
the proper code f igures .  Space f o r  print ing the t i t l e  of  each p ic tu re  
should be l e f t  ava i l ab le  f o r  use by individual services ;  

(4)  That the shee t  should be printed on only one s i d e  and should 
be of su i t ab le ,  durable paper. 

Rec. 11 (CMM-111) - COMPOSITION OF THE MARINE CLOUD ALBUM 

THE COMMISSION FOR MARITIME METEOROLOGY, 

NOTING, 

(1) Recommendation 25 (cMM-11); 

(2)  Resolution 33 (EC-IX); 

(3) Resolution 5 (cMM-11) ; 

(4)  The se lec t ion  of 40 photographs of the  Abridged In te rna t iona l  
' Cloud Atlas made by the working group established by t h e  commission a t  
i t s  second session;  

(5) The specia l  chapter on cloud observation a t  . sea  prepared by 
the  working group; 

(1)  That the legends t o  t h e  plates of the Marine Cloud Album 
'should- be more concise and more e a s i l y  understood by ' a voluntary observer 
a t  sea than t he  t e x t  prepared by t h e  working group; 

(2) That the  bas ic  mater ia l  for  the preparation by individual  Mem- 
bers of a  Marine Cloud Album should now be made ava i lab le  by the  WMO Se- 
c r e t a r i a t ,  



REC OMMEND S , 

(1)  That t h e  Marine Cloud Album be composed of t h e  fol lowing : 

( a )  .The 40 photographs s e l e c t e d  by t h e  commission from t h e  Abridged 
I n t e r n a t i o n a l  Cloud At las ;  

( b )  The suggested t e x t  of  t h e  l egends  t o  t h e  40  photographs a s  given 
i n  P a r t  A of the annex t o  t h i s  recommendation;* 

( c )  A suggested chapter on cloud observa t ions  a t  s e a  given i n  P a r t  B 
of t h e  annex t o  t h i s  recommendation;* 

(2) That t h e  Secre ta ry-Genera l  be reques ted  t o  make a v a i l a b l e  f o r  
purchase by Members, p r in t ed  s e t s  of t he  b a r e  p l a t e s  of  t h e ' s e l e c t e d  40 
photographs, us ing  the b locks  a v a i l a b l e  f o r  t h e s e  photographs and each 
ba re  p l a t e  containing no o t h e r  t e x t  t h a n  a p l a t e  number r e f 2 r r i n g  t o  t h e  

, Marine Cloud Album; 

(3) That t he  Secre ta ry-Genera l  be reques ted  t o  inform a l l  Members 
of  t h i s  recommendation, i nc lud ing  its annexes, i n  o rde r  t h a t  they may 
p repa re  a Marine Cloud Album i n  t h e i r  own languages. 

NOTE : The commission au thor izes  t h e  p r e s i d e n t  of CMM t o  make t h e  necessary 
e d i t o r i a l  changes t o  t h e  annexes i n  consu l t a t i on  w i t h  t h e  WMO Secre-  
t a r i a t .  

Rec. 12 (CMM-111) - EQUIVALENT SPEEDS FOR THE BEAUFORT NUMBERS 

THE COMMISSION FOR MARITIME METEOROLOGY, 

NOTING, 

(1 )  Recommendation 1 (CMM-I1 ) ; 

( 2 )  Resolutions 34 (EC-IX) and 23 (EC-x); 

( 3 )  The f i n a l  r e p o r t  of t h e  Executive Committee Working Group on 
t h e  Beaufor t  Sca le  t o  Thi rd  Congress (~g-III/DOC. 78) ; 

( 4 )  Abridged Report of T h i r d  Congress, paragraph 5.8.1.16; 

* See  Annex V I .  
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.. . CONSIDERING, . . 
. . .  .. . 

(1)  That t h e  equiva len t  speeds f o r  t h e  Beaufort  numbers proposed 
i n  Recommendation 1 (CMM-11) a r e  genera l ly  considered accu ra t e  f o r  Beau- 
f o r t  numbers up t o  'and i i x l b d i n g  ~ e a b f o r t  f o r c e  7 and poss ib ly  a l s o  up t o  
and inc lud ing  Beaufo r t  f o r c e  9 and t h a t  a l though they  may be more a c c u r a t e  
than  p re sen t  s c a l e  va lues  i n  t h e  higher  s c a l e  ranges, t h e r e  i s  a s t r o n g  
body of opinion t h a t  f u r t h e r  v e r i f i c a t i o n  and poss ib l e  improvement of  t h e  
equiva len ts ,  e s p e c i a l l y  f o r  t h r  higher. Bcaufort  fiumbers must be made be fo re  
adoption; 

(2) That d e l a y  i n  ob ta in ing  adequate v e r i f i c a t i c n ' a n d  p o s s i b l e  
improvement may con t inue  t o  prevent  adoption of a b e t t e r  t a b l e  t han  t h e  
e x i s t i n g  one f o r  e q u i v a l e n t  speeds of the  Beaufort  numbers; 

RECOMMENDS, ; 

(1) That t h e  d e c i s i o n  t o  recommend any a l t e r a t i o n .  i n  t h e  Beaufor t  
S c a l e  equiva len ts  adopted i n  1947 be postponed u n t i l  CMM f o u r t h  s e s s ion ;  

( 2 )  That i n  t h e  meantimi Members which have doubts  concerning t h e  
s u i t a b i l i t y  of t h e  equ iva l en t s  proposed i n  t h e  annex t o  t h i s  recommenda- 
t i o n  be  urged t o  c a r r y  out experiments t o  v e r i f y  t h e i r  opinion;  

( 3 )  That i f  by CMM f o u r t h  sess ion  no b e t t e r  equiva len ts  have been 
de r ived ,  t h e  e q u i v a l e n t s  inc luded  i n  t he  annex t o  t h i s  recommendation should  
then  b e  accepted as t h e  b e s t  working so lu t ion  t o  t h e  problem. 

A N N E X  

MARITIME CONVERSION SCALE 

Metres  / second Naut ica l  mi les  pe r '  hour 
Beaufort  . . 

number mean l i m i t s  mean l i m i t s  
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Rec. 13 (cMM-111) - IMPROVTNG THE VOLUNTARY OBSERVING SHIP SCHEME FOR "SPARSE 
AREAS 

THE COMMISSION FOR MARITIME METEOROLOGY, 

NOTING, 

(2) Recommendations 16 and 17 (CMM-11); 

(3 )  Resolution 33 (EC-IX); 

0 (4 )  Technical Regulat ions,  paragraph 2.5.2.2; 
. - 

CONSIDERING, 

(1 )  That t h e  owners o r  ope ra to r s  o f  sh ips  p ly ing  "sparse  a r eas"  
a r e  o f t e n  unaware of t h e  importance of supply ing  weather messages regu- 
l a r l y ;  

( 2 )  That these r e p o r t s  would enab le  Members t o  i s s u e  g r e a t l y  i m -  
proved d a i l y  advice and warnings t o  sh ips ;  

( 3 )  That e f f e c t i v e  pe r sona l  c o n t a c t  between s h i p s  o f f i c e r s  and 
p o r t  meteorological  l i a i s o n  o f f i c e r s  o f f e r s  t he  b e s t  assurance  of improve- 
ment i n  an oceanic network; 

(4) That WMO can a s s i s t  Members by providing cop ie s  of  "sparse  
a rea"  c h a r t s  f r e e  .of charge; fo r  i s s u e  t o  sh ips ;  . , . 

. . 

0 (5) That a t echn ica l  r e p o r t  on p o r t  meteorological  l i a i s o n  o f f i -  
c e r  a c t i v i t i e s ,  and procedyres could be h e l p f u l ,  e s p e c i a l l y  f o r  those  Mem- 
b e r s  which have n o t  appoinbed any por t  meteoro logica l  l i a i s o n  o f f i c e r s ;  

RECOMMENDS , 

0 (1)  That Members concerned 'be  u r g e d  t o  comply w i t h  Technical  Regu- 
l a t i o n s ,  paragraph 2.5.2.2, concerning t h e  appointment and d u t i e s  of p o r t  
meteorological  l i a i s o n  o f f i c e r s ;  ' ' 

(2 )  That i n  a d d i t i o n  t o  s h i p s  on t h e  n a t i o n a l  r e g i s t e r  of Members 
concerned, t he  recrui tment  progranitne s h o ~ i l d  inc lude  a l s  o the r  merchant 
s h i p s  inc luding  " f lag  of convenience" s h i p s ,  and e s p e c i a l l y  r e sea rch  sh ips ,  
whalers and supply sh ips  p ly ing  " spa r se  areas"; 
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( 3 )  That t h e  Secretary-General provide Members, on r eques t ,  w i t h  
cop ie s  of "sparse a r ea"  c h a r t s  f r e e  of charge, f o r  i s s u e  t o  s h i p s  and 
nav iga t ion  schools;  

(4)  That Members should inform t h e  Secretary-General  of any pro-  
cedure which has produced r e s u l t s  i n  ob ta in ing  more r e p o r t s  from "sparse  
a reas" ,  inc luding  informat ion  on a c t i v i t i e s  of p o r t  meteoro logica l  l ia i -  
son o f f i c e r s ;  c o n s i d e r a t i o n  should be given t o  t h e  p o s s i b i l i t y  of  u s i n g  
t h i s  information f o r  t h e  prepara t ion  of a t e c h n i c a l  r e p o r t  on p o r t  meteo- 
r o l o g i c a l  l i a i s o n  o f f i c e r  a c t i v i t i e s ,  f o r  d i sseminat ion  t o  Members i n  an 
appropr iaae  form. 

Reci 14 ('CMM-111) - SUDE-RULE WEATHER CODER 

THE COMMISSION FOR MARITIME METEOROLOGY, 

HAVING MAMINED t h e  prototype of  t h e  s l i d e - r u l e  weather coder pre-  
sen ted  a t  t h e  s e s s i o n  and designed a t  p re sen t  t o  permit  t h e  automatic  en- 
coding of s h o r t  weather  r e p o r t s  i n  a s u i t a b l e  code form, g iv ing  informa- 
t i o n  f o r  ins tanc ;  on weather ,  wind, v i s i b i l i t y ,  cloud amount, p re s su re  
and temperature,  o r  a l t e r n a t i v e l y  sea temperature; 

CONSIDERING t h a t  t h i s  device could c o n t r i b u t e  t o  an i n c r e a s e  i n  
t h e  number of a u x i l i a r y  s h i p s ,  and p a r t i c u l a r l y  f i s h i n g  v e s s e l s ,  p a r t i -  
c i p a t i n g  i n  t h e  weather  r epo r t ing  scheme, s i n c e  it f a c i l i t a t e s  t h e  t a s k  
of t h e  marine observer;  

RECOMMENDS t h a t  t h e  a t t e n t i o n  of WMO Members be i n v i t e d  t o  t h z  
ex i s t ence  of  t h i s  new device .  

Rec. 15 (CMM-111) - FISHING OPERATIONS AND WEATHER ADVICE 

THE COMMISSION FOR MARITIME METEOROLOGY, 

NOTING, 

(1 )  The n e e d ' t o  improve weather s e r v i c e s  f o r  f i s h i n g  o&ra t idns ;  

(2) That d a t a . a v a i l a b l e  from some ocean a r e a s  . a r e  i n s u f f i c i e n t  
f o r  t h e  i s s u e  of a c c u r a t e  and comprehensive d a i l y  weather advices  and 
warnings a s  we l l  a s  c l ima to log ica l  information f o r  f i s h i n g  opera t ions ;  



( 3 )  The r e l a t i o n s h i p  between c e r t a i n  meteorological  f a c t o r s  and 
t h e  d i s t r i b u t i o n  of aquat ic  fauna throughout  oceans of t h e  world;' 

( 4 )  Resolu t ion  5 (CMM-111) ; 

CONSIDERING , 

(1)  That f i s h i n g  vesse ls  a r e  a  p o t e n t i a l  source .of va luable  meteo- 
r o l o g i c a l  r e p o r t s  e s s e n t i a l  f o r  improving t h e  network of  observat ions over 
t h e  oceans, e s p e c i a l ' l y ' i n  a reas  remote from shipping rou te s ,  where d a t a  
a r e  s ca rce ;  

(2) The need t o  promote f u t u r e  r e sea rches  r e l a t i v e  t o  t h e  i n f l u -  
ence of c e r t a i n  meteorological  f a c t o r s  on t h e  d i s t r i b u t i o n  and abundance 
of  f i s h  populat ions i n  a l l  oceans; 

RECOMMENDS, 

(1) That WMO b r ing  t o  t h e  a t t e n t i o n  of i n t e r n a t i o n a l  f i s h e r i e s  or- 
g a n i z a t i o n s  t h e  importance of  ob ta in ing  weather observa t ions  from f i s h i n g  
v e s s e l s ,  w i t h  a view t o  promoting t h e  co-operat ion of fishermen i n  pro- 
v id ing  r epor t s ;  

( 2 )  That Members concerned r e c r u i t  f i s h i n g  v e s s e l s  and i s s u e  i n -  
s t r u c t i o n s  and a i d s  r e l a t i v e  t o  t h e  p repa ra t ion  and t ransmiss ion  of wea- 
t h e r  r e p o r t s ;  

( 3 )  That Members i n v i t e  t h e  a t t e n t i o n  of fishermen t o  t h e  import- 
ance of forwarding weather r e p o r t s  du r ing  both good and bad weather,  a s  
a l l  such r e p o r t s  a r e  e s s e n t i a l  f o r  i s s u i n g  improved d a i l y  advices  t o  
fishermen; 

(4) That Members be urged t o  p rov ide  s u i t a b l e  guidance ma te r i a l  
r e l a t i n g  t o  t h e  a p p l i c a t i o n  of meteorology t o  f i s h i n g  opera t ions  a s  a 
means of promoting among fishermen a  p rope r  app rec i a t ion  of t h e  va lue  of 
weather a i d s  ' t o  t h e i r  operations; 

(5) That Members concerned con t inue  t h e i r  r e sea rch  on t h e  sub jec t  
of t h e  r e l a t i o n s h i p  between meteoro logica l  f a c t o r s  and t h e  d i s t r i b u t i o n  
of aqua t i c  fauna; 

( 6 )  That WMO co-ordinate w i th  i n t e r n a t i o n a l  oceanographic and 
f i s h e r i e s  o rgan iza t imq the  i n t e r n a t i o n a l  meteorological  a spec t s  of s t u -  
d i e s  and r e sea rch  c a r r i e d  o u t  by i ts  Members; 
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(7) That the  Secretary-General be requested t o  i n v i t e  FAO, UNESCO 
and, i f  necessary, i n t e r e s t ed  in ternat ional  f i she r i e s  organizaticns eech 
t o  designate a representa t ive  t o  pa r t i c ipa te  i n  the  work of the working 
group es tabl ished by Resolution 5 (CMM-111). 

Res . 16 (CMM-111) - LOCUST REPORTS FROM SHIPS 

THE COMMISSION FOR MARITIME METEOROLOGY, 

NOTING, 

(1) The request  from t h e  Anti-Locust Research Centre for  a s s i s t -  
ance from WMO i n  arranging f o r  locus t  reports from ships when plying cer-  
t a i n  areas; 

(2)  Resolution 12 (EC-XI); 

CONSIDERING, 

(1) The importance of appropriate warnings t o  a l l  countr ies  
threatened by locust  invasion; 

(2)  The value of l o c u s t  r epo r t s  from ships  when such warnings 
a r e  being issued by the  Anti-Locust Research Centre and f o r  , t he  re la ted  
control  operations; 

(3) That t h e  cost  of such messages w i l l  be defrayed by t h e  Deser t  
Locust Information Service i n  London; 

RECOMMENDS , 

(1) That Members c.oncerned be invited t o  i n s t ruc t  repor t ing ships ,  
regardless  of . t he i r  na t i ona l i t y ,  operating i n  t he  seas  ,around Africa, Ara- 
b ia ,  Pakistan and India,  t o  send by radio and i n  p la in ' lGguage  t o  "Anti- 
~ o c u s t " ,  London, repor ts  on any locus t s  seen; 

(2)  That a  locust  r e p o r t  should.contain t he  following elements : 

( a )  Date and time (speci fying GMT or zone time) when locus t s  f i r s t  seen; 

(b)  Lat i tude and longitude, i f  possible t o  neares t  minute, where lo-  
cus ts  f i r s t  seen; 

( c )  Time and posit ion a t  which locus t s  l a s t  seen; 
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(d )  Whether dense, t h i n ,  or  s c a t t e r e d  swarms; ind iv idua l  f l i e r s ,  or  
f l o a t i n g  dead l o c u s t s ,  many o r  few; 

( e )  Colour of locusts  (yel low, pink, grey); 

( f )  Wind d i r ec t ion  and speed; 

D e t a i l s  of such reports  should be entered i n  t h e  s h i p ' s  meteorological 
log ,  even when it has no t  been poss ib le  t o  send a r ad io  r epor t ;  

(3)  That the Secretary-General be requested t o  d i scuss  wi th  t h e  
Anti-Locust Research Cent re  t h e  need f o r  providing Members with more de- 
t a i l e d  guidance on the r e p o r t i n g  o f  l o c u s t s  seen  from ships ,  including 
t h e  t ransmission of r epor t s ,  and t h a t  such d e t a i l s  be disseminated t o  
Members together  with t h i s  recommendation. 

Rec. 17 (CMM-111) - FACSIMILE BROADCASTS OF WEATHER CHARTS FOR SHIPPING 

THE COMMISSION FOR MARITIME METEOROLOGY, 

NOTING y 

(1)  Recommendation 50 (CSM-11) ; 

(2)  Resolution 21  (EC-x); 

(3)  The increas ing  use  of facs imi le  broadcas ts  f o r  meteorological 
purposes; 

(4) The advantages a f fo rded  t o  sh ips  by t h e  use of facs imi le  
broadcasts; 

(5) That the I n t e r n a t i o n a l  Conference on Safe ty  of L i fe  a t  Sea 
(London 1960) has encouraged t h e  t ransmission of s u i t a b l e  facs imi le  
weather c h a r t s  t o  ships; 

CONSIDERING the  p o s s i b i l i t y  of us ing  f acs imi le  equipment on s h i p s  
a l s o  f o r  reception of g r a p h i c a l  information o t h e r  than  meteorological;  

RECOMMENDS , 

(1)  That Members concerned take  such a c t i o n  a s  may be appropr ia te  
i n  t h e i r  count r ies  t o  encourage t h e  i n s t a l l a t i o n  of meteorological f ac -  
s imi le  recorders  on sh ips ;  



(2) That t h e  s p e c i a l  c o n d i t i m s  on board s h i p  be taken  i n t o  ac-  
count i n  t h e  des ign  of equipment f o r  use aboard sh ips .  It should be  easy 
t o  maintain,  compact and rugged; 

( 3 )  That Members concerned i n  ccmpiling schedules  f o r  rad io- fac-  
s i m i l e  b roadcas t s  t ake  i n t o  cons ide ra t ion  t h e  requirements of shipping;  

(4) That Members concerned who have n o t  a l ready  done so, cons ider  
t h e  t ransmiss ion  of in format ion  s u i t a b l e  f o r  shipping i n  f a c s i m i l e  broad- 
c a s t s ;  

(5) That in format ion  on n a t i o n a l  meteorological  f a c s i m i l e  broad- 
c a s t s  be inc luded  i n  WMO P u b l i c a t i o n  No. 9.TP.4, Volume D; 

( 6 )  That Members concerned prcvide information on f a c s i m i l e  broad- 
c a s t s  t o  s h i p s  equipped w i t h  f a c s i m i l e  r ece ive r s .  

R ~ c .  18 (CMM-111) - ICE ACCRETION ON SHIPS . . 

THE COMMISSION FOR MARITIME METEOROLOGY, 

NOTING, 

(1)  That t h e  I n t e r n a t i o n a l  Convention fr?r SaPetg of L i f e  ;,t Sea  
 o on don 1960),  Chapter V, Regula t ions  1 and 2, r e q u i r e s  t h e  t r ansmis s ion  
of messages by a l l  sh ips  encounter ing  sub-freezing temperatures  a s so -  
c i a t e d  wi th  ga1e"force  winds and s e v e r e  i c e  a c c r e t i o n  on s h i p s 1  super-. 
s t r u c t u r e s  as su anger Messages"; 

(2)  That t h e  r e g u l a t i o n s  w i l l  become e f f e c t i v e  a s .  s p e c i f i e d  i n  
t h e  1960 Convention; 

. (3 )  That t h e  MAFOR-Fr4 61.B code form provides f o r  i n d i c a t i n g  
t h e  r i s k  and s t rong  r i s k  of i c e  accumulation on s h i p s '  s u p e r s t r u c t u r e s ;  

CONSIDERING, 

(1) That t h e  i n c l u s i o n  of r e p o r t s  of i c i n g  cond i t i ons  i n  weather  
messages suppl ied  by s e l e c t e d ,  supplementary and a u x i l i a r y  s h i p s  i s  es-  
s e n t i a l ;  

(2)  The importance of  i nc lud ing  i n  p l a i n  language t h e  warnings 
i s sued  t o  sh ipping  by Members, on occasions when severe  i c i n g  c o n d i t i o n s  
a r e  ind ica ted ;  
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(3)  The r epor t  on t r a w l e r  i c i n g  r e s e a r c h  publ ished by the  B r i t i s h  
Shipbui ld ing  Research Assoc ia t ion ,  London, 1957;. 

(4)  A review of t h e  problem of i c i n g  aboard sh ips ,  made by the  
Fede ra l  Republic  of Germany; 

(5 )  That i c e  a c c r e t i o n  on s h i p s  ' s u p e r s t r u c t u r e s  depends p r imar i ly  
on c e r t a i n  meteorological  c o n d i t i o n s  and i s  one i:f t h e  major seasonal  
hazards  t o  shipsunderway i n  h i g h  l a t i t u d e s ;  

(6) The need f o r  Members t o  conduct f u r t h e r  r e sea rch  on t h i s  sub- 
j e c  t; 

RECOMMENDS , 

(1) That code forms FM 21.A, FM 22.A and FM 23.B be extended t o  
permit  s e l ec t ed ,  supplementary and a u x i l i a r y  s h i p s  t o  add a t  t he  end of 
t h e i r  synopt ic  weather messages, i n  p l a i n  language, an i n d i c a t i o n  of  t h e  
th i ckness  of i c e  when i c i n g  on s h i p s '  supe r s t ruc tu re s  i s  be ing  encoun- 
t e r e d ,  e.g. I C I N G  6 CM INCREASING o r  I C I N G  SEVERE o r  MODERATE o r  SLIGHT, 
as t h e  case  may be; 

(2)  That ~ e h b e r s  concerned include,  whenever poss ib le ,  i n  warn- 
i n g s  i ssued  t o  shipping, i n d i c a t i o n s  a s  t o  when severe  i c i n g  condi t ions  
a r e  expected; 

(3 )  That Members be urged t o  conduct s t u d i e s  and r e sea rches  on 
t h e  r e l a t i o n s h i p  between meteoro logica l  f a c t o r s  and i c i n g  cond i t i ons  on 
board sh ips  w i t h  a  view t o  improving t h e  i s s u e  of advices  t o  sh ips ;  

(4)  That  Members concerned should a r range  t o  ob ta in  by mail  from 
a l l  ves se l s ,  spec i a l  r e p o r t s  o n i c i n g  condi t ions  encountered, which a r e  
e s s e n t i a l  f o r  making s t u d i e s  o f  this  problem; 

(5 )  That the change i n  WMO code forms ind ica t ed  i n  RECOMMENDS (l), 
become e f f e c t i v e  on 1 January 1962. 

Rec. 19 (cMM-111) - INTERNATIONAL SYSTEM OF VISUAL STORM WARNING SIGNALS 

THE COMMISSION FOR MARITnvlE METEOROLOGY, 

NOTING, 

(1) Recommendation 2 (CMM-11) ; 

(2 )  Resolut ion 35 (Ec-Ix) ; 
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( 3 )  The proposal  f o r  amendment of t h e  i n t e r n a t i o n a l  v i s u a l  storm 
warning s i g n a l  system, prepared by  t h e S e c r e t a r i a t ;  and t h e  comments r e -  
ceived from members of t h e  CMM on t h i s  proposal;  

CONSIDERING t h a t  t h e  s p e c i f i c a t i o n s  of t h e  s i g n a l s  must be i n  agree-  
ment wi th  t h e  corresponding s p e c i f i c a t i o n s  of t h e  Beaufor t  Scale;  

RECOMMENDS , 

(1)  That t h e  p r e s e n t  system of i n t e r n a t i m a l  v i s u a l  storm warning 
s i g n a l s  be amended a s  d e t a i l e d  i n  t h e  annex t o  t h i s  recommendation;* 

(2)  That t h e  a t t e n t i o n  o f  Members be i n v i t e d  t o  t h e  need '  f o r  keep- 
i ng  t h e  Secretary-General  informed of the d e t a i l s  of  t h e  v i s u a l  storm 
warning s i g n a l s  system t h e y  use; 

(3) That t h e  r e v i s e d  system should come i n t o  f o r c e  on 1' January 
1962. 

. . .  

Rec. 20 (cMM-111) - ROUTING OF SHIPS BY MEANS OF EXTENDED WEATHER FORECASTING 

THE COMMISSION FOR MARITIME METEOROLOGY, 

NOTING, 

(1)  The inc reased  a c t i v i t y .  on the p a r t  of c e r t a i n  Members i n  t h e  
development o f ,  t echniques  f o r  t h e  economical r o u t i n g  of sh ips ,  i n  t h e  
l i g h t  of t h e  ind iv idua l  requi rements  of sh ips ,  based upon . wave . and ex- 
tended weather f o r e c a s t s ;  ' 

'(2) The promising r ' e s u l t s  already obtained by t h e s e  experimental  
programmes ; 

CONS I D r n I N G  , 

(1) . The l i m i t a t i o n s  imposed on f u r t h e r  development o f '  t h e s e  me- 
thods by t h e  present  l a c k  of a c c u r a t e  extended weather f o r e c a s t s ;  

(2)  The dependence of s h i p  rout ing techniques on a c c u r a t e  synop t i c  
wave observa t ions ;  

* See Annex V I I .  
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( 3 )  The need for  f u r t h e r  development of r o u t i n g  techniques,  s i n c e  
wave h e i g h t  h a s  h i the r to  been  t h e  on ly  environmental f a c t o r  considered; 

RECOMMENDS, 

(1 )  That research i n  t h e  f i e l d  of wave and extended weather fo re -  
c a s t i n g  be  i n t e n s i f i e d ;  

(2)  That  Members, e s p e c i a l l y  t hose  ope ra t ing  ocean s t a t i o n  v e s s e l s  
and o t h e r  s p e c i a l  purpose v e s s e l s ,  such  a s  l i g h t - s h i p s  and r e sea rch  ves-  
s e l s ,  be encouraged t o  e s t a b l i s h  as soon a s  p o s s i b l e  a  synop t i c  wave- 
r e p o r t i n g  network based on i n s t r u m e n t a l  measurement of wave he igh t  and 
per iod;  

(3)  That Members conduct ing s h i p  rou t ing  programmes at tempt  t o  
improve s h i p  r o u t i n g  methods by i n c l u d i n g  i n  t h e i r  r e sea rch  a c t i v i t y  con- 
s i d e r a t i o n  of o t h e r  environmental f a c t o r s ,  e s p e c i a l l y  wave period,  and 
exchange r e s u l t s  with i n t e r e s t e d  Members. 

Rec . 21 (CMM-111) - PUBLICATION BY WMO OF A HANDBOOK ON "THE PREPARATION AND 
USE OF WEATHER MAPS BY MARINERS" 

THE COMMISSION FOR MARITIME METEOROLOGY, 

NOTING, 

(1)  The proposal o f  CMM second sess ion  that  "some guidance on 
prepar ing  weather maps on shipboard" should be inc luded  i n  WMO Publica-  
t i o n  No. 9.TP.4, Volume D, (Annex 8 t o  t h e  Abridged F i n a l  R e ~ 3 r t  of CMM 
second se s s ion ) ;  

(2)  The repor t  of t h e  chairman of t h e  Working Group on nrganiza- 
t i o n a l  and opera t iona l  m a t t e r s  wherein it has  been recommended t h a t  a  book- 
l e t  on " ~ u i d a n c e  on preparing weather  maps on shipboard" be prepared and 
i s s u e d  a s  a  s epa ra t e  publ ica t ion ;  

(3 )  Resolution 3 (CMM-111) which e s t a b l i s h e s  a working group t o  
f i n a l i z e  t h e  above handbook i n  a  form s u i t a b l e  f o r  pub l i ca t ion  a f t e r  a 
review by members of CMM; 

CONSIDERING the v a l u e  f o r  s h i p s 1  o f f i c e r s  of  a  handbook providing 
guidance on t h e  p lo t t ing ,  a n a l y s i s ,  and i n t e r p r e t a t i o n  o r  u s e  of weather 
maps a t  sea ,  whether the d a t a  be rece ived  i n  t h e  form o f  p l a i n  language, 
coded ana lyses ,  ind iv idua l  r e p o r t s ,  o r  by facs imi le ;  
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RECOMMENDS that t h e  handbook "The prepara t ion  and u s e  of weather 
maps by mariners"  b e  publ ished by WMO a s  a Technical Note. 

Rec. 22 (CMM-111) - M A R I I E  SECTION OF THE WORLD CLIMATIC ATLAS AND CLIMATOLO- 
GICAL SUMMARIES 

THE COMMISSION FOR MARITIME METEOROLOGY, 

NOTING, 

(1) Resolu t ion .  32  (~g-111);  

(2) The r eques t  addressed by the  ~ s s o c i a t i o n  of  Meteorology and 
Atmospheric Physics o f  t h e  I n t e r n a t i o n a l  Union of Geodesy and' Geophysics, 
t o  t h e  World Meteoro logica l  Organizat ion t o  consider  t h e  p u b l i c a t i o n  of 
mean monthly s e a  s u r f a c e  tempera tures  and, i f  poss ib le ,  a l s o  of  o t h e r  
meteorological  elements from rep resen ta t ive  se-a areas;  

CONSIDERING, 

(1 )  That a s  n o  s p e c i f i c  n a t i o n  i s  respons ib le  f o r  t h e  oceans and 
seas ,  o u t s i d e  t e r r i t o r i a l  waters ,  it is e s s e n t i a l  t h a t ' i n d i v i d u a l  Mem- 
b e r s  be i n v i t e d  t o  a c c e p t  r e s p o n s i b i l i t y  f o r  s p e c i f i c  a r e a s  a f  t h e  oceans 
and seas  w i th  a view t o  p r e p a r a t i o n  of t h e  marine sect i 'on of : l the World 
Cl imat ic  A t l a s  and p u b l i c a t i o n  of  t h e  c l imato logica l  summaries: 

. . .  . 

. . (2 )  That  the  Members undertaking t o  c o l l e c t  d a t a  f o r  t h e  eventua l  
p repa ra t ion  of  one o r  more volumes of t he  marine s e c t i o n  o f  t h e  World 
Cl imat ic  A t l a s  and f o r  t h e  c l ima to log ica l  summaries (hence fo r th  c a l l e d  
t h e  Responsible  Members) r e q u i r e  a l l  ava i l ab l e  marine c l i m a t o l o g i c a l  d a t a  
from t h e  a r e a s  f o r  which they  a r e  responsible;  

RECOMMENDS, 

( 1 )  That f o r  t h e  purpose o f  preparing t h e  c l ima to log ica l  summaries, 
and of c o l l e c t i n g  d a t a  w i t h  a view t o  the  eventual  p repa ra t ion  of a 
marine s e c t i o n  of  t h e  World C l i m a t i c  Atlas,  t h e  oceans and seas  should 
be d iv ided  i n t o  a reas  of r e s p o n s i b i l i t y  a s  ind ica ted  i n  P a r t  A of t h e  
annex t o  t h i s  recommendation;* 

* See  Annex V I I I .  
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(2) That the  ~ernbers indicated on the map of Par t  A of the annex 
be inv i ted  t o  assume respons ib i l i ty  f o r  t h e i r  respect ive  areas a s  shown 

/! ( 3 )  That the  map given as  Par t  B of t h e  annex t o  t h i s  recommenda- 
;t;ipn be used as  a  basis  f o r  discussion when a  f i n a l  decision i s  being 
made a s  t o  the  division of r e spons ib i l i t y  fo r  spec i f i c  ocean and sea areas ,  
w i t h  a  view t o  preparation of the  marine section of the World Climatic 
Atlas; 

(4)  That, subject t o  amendments t o  the  char t s  l i s t e d  Fn Par t  C 
o f9  the  annex, and t o  the spec i f i c a t i ons  of these  char t s  i n  the  l i g h t  of 
f u r t he r  study, the  d i f fe ren t  volumes of the  marine section of the  World 
Climatic Atlas should contain the  c h a r t s  l i s t e d  i n  Par t  C of t h e  annex 
t o  t h i s  recommendation,* and t h a t  these  char ts  should be prepared i n  
accordance with the  spec i f i ca t ions  given i n  t h e  same par t ,  and with the  
guidanae material  t o  be promulgated .by t h e  WMO Secretary-General; 

(5) That Responsible Members prepare cl imatological  summaries 
annually for  a  number of se lec ted  representa t ive  areas  i n  t h e i r  area of 
respons ib i l i ty ,  f o r  the f ixed  sh ip  s t a t i o n s  within t h e i r  area and, upon 
mutual agreement, f o r  fixed sh ip  s t a t i o n s  operated sole ly  by t h e  Respon- 
s i b l e  Member i n  an .area  of a  second Responsible Member; the  publicat ion 
of these  summaries being undertaken by t h e  Secretary-General; 

( 6 )  That the  number, dimensions and loca t ions  of these  selected 
representa t ive  areas should be determined by the  Responsible Member taking 
i n t o  account t he  need t o  l o c a t e  these  a reas  i n  such a  way t h a t  they a r e  
representa t ive  of t he  various 'cl imatological  regions i n  the  a rea  and t h a t  
a  su f f i c i en t l y  large number of observations may be expected; 

(7) That once chosen, the  s e l ec t ed  represerit2tive areas  be kept 
as  f a r  a s  possible unchanged i n  fu tu re  years; . 

(8) That the cl imatological  summaries include the  da t a  l i s t e d  i n  
Par t  D of the  annex t o  t h i s  recommendation;* 

(9) That the  cl imatological  summaries present  these da t a  f o r  each 
calendar month separately and f o r  each year; 

(10) That climatological summaries a l so  be published a s  f a r  a s  
poss ible  for  former years and f o r  t h e  same areas;  

. 
* See Annex VIII. 



(11) That Members who ope ra t e  s e l e c t e d  o r  supplementary s h i p  s t a -  
t i o n s  should arrange.  f o r  : 

( a )  Making t h e  a v a i l a b i l i t y ,  at  half-yearly i n t e r v a l s ,  of t h e  punch- 
c a r d s  of a l l  t h e s e  sh ips ,  based on checked observat ions,  fo l lowing  
t h e  lay-out  of t h e  i n t e r n a t i o n a l  maritime meteorological  punch- 
card;  

(b )  'Half-yearly s o r t i n g  of t h e s e  punch-cards by a r e a s  and t h e i r  d i s -  
pa t ch  t o  Responsible  Members; 

(12)  That Members who opera te  a u x i l i a r y  s h i p  s t a t i o n s  should make 
a v a i l a b l e  t o  Responsible Members the  observa t ions  of those  a u x i l i a r y  s h i p s  
which 'were made i n  a r e a s  where t h e  .number of r e p o r t i n g  s h i p s  i s  q u i t e  
inadequate,  o r  i n  a r eas  which a r e  ra re ly  t r a v e r s e d  by ocean-going s h i p s ,  
provided t h a t ,  on being checked, t h e  observat ions a r e  considered t o  b e  
of a  s u f f i c i e n t l y  high s tandard;  

(13)  That Members who ope ra t e  f i xed  s h i p  s t a t i o n s  should make t h e  
observa t ions  of t hese  s h i p s  a v a i l a b l e  on punch-cards, u s ing  the  l ay -ou t  
of t h e  i n t e r n a t i o n a l  mari t ime meteorological  punch-card, t o  t he  Member 
i n  whose a l l o t t e d  a rea  t h e s e  s t a t i o n s  a r e  s i t u a t e d ;  

(14) That a l l  Members should advise t h e  Responsible  Members of 
t h e  number and loca t ion  of t h e  former marine observa t ions  they  have on 
f i l e  wi th  r e s p e c t  t o  t h e s e  a reas ,  and of marine c l ima to log ica l  a t l a s e s  
and o the r  publ ica t ions  which they  have i ssued  f o r  t h e s e  a r eas ;  

(15) That Members should supply whatever a v a i l a b l e  d a t a  f o r  t h e s e  
a r e a s  a r e  r equ i r ed  by t h e  Responsible  Members. 

Rec, 23 (CMM-111) - INTERNATIONAL MARITIME METEOROLOGICAL PUNCH-CARD 

THE COMMISSION FOR MARITIME METEOROLOGY, 

NOTING Recommendation 22 (CMM-111); 

CONSIDERING, 

(1)  That t h e  Responsible Members* r e q u i r e  a l l  a v a i l a b l e  marine 
d a t a  o f  t h e  a r e a  concerned presented  i n  such a  manner a s  t o  permit  easy 
and r ap id  processing;  

* See Recommendation 22 (CMM-111) . 
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( 2 )  That this demand w i l l  be s a t i s f i e d  i f  t h e  punch-card system 
i s  used, provided t h a t  a l l  c a r d s  con ta in  the  same elements,  punched ac- 
cording t o  t h e  same i n s t r u c t i o n s  and i n  the same columns., an4 expressed 
a s  f a r  a s  poss ib l e  i n  the same u n i t s ;  . 

( 3 )  That  t h e  e x i s t i n g  i n t e r n a t i o n a l  maritime meteorological  punch- 
card, o r i g i n a l l y  es tab l i shed  by Resolu t ion  23 of t h e  Ext raord inary  Con- 
fe rence  of D i r e c t o r s  of the I n t e r n a t i o n a l  Meteorological  Organizat ion 
( P a r i s ,  1951) and in se r t ed  i n  t h e  Technical Regulat ions by Resolu t ion  17 
( ~ g - 1 1 1 ) ,  does not  provide f o r  an i n d i c a t i o n  of t h e  u n i t s  used and does 
n o t  p re sc r ibe  uniform punching procedures; 

( 4 )  That some Members may r e q u i r e  t h e  exchange of  d a t a  w i th  de- 
v i a t i n g  codes o r  add i t i ona l  d a t a  t o  f a c i l i t a t e  t h e  p repa ra t ion  of t h e  
marine s e c t i o n  of t h e  World C l ima t i c  A t l a s  and c l ima to log ica l  summaries 
from d a t a  of former years; 

RECOMMENDS, 

(1 )  That. Technical. Regula t ions ,  paragraph 8.2.1.4 be amended t o  
r ead  : "When supplying synoptic  s u r f a c e  observat ions,  made a t  mobile s h i p  
s t a t i o n s ,  t o  meteorological s e r v i c e s  f o r  i n t e r n a t i o n a l  use,  t h e  in t e rna -  
t i o n a l  maritime meteorological  punch-card reproduced a s  Appendix F should 
be used"; 

(2) That  Appendix F' t o  t h e  Technical  Regulat ions be rep laced  by 
P a r t  A of t h e  annex t o  t h i s  recommendation;* 

( 3 )  That f o r  the punching of d a t a  wi th  d e v i a t i n g  codes o r  addi- 
t i o n a l  da ta ,  t h e  supplementary i n s t r u c t i o n s  contained i n  P a r t  B of the  
annex t o  t h i s  recommendation* be used. 

Rec .  24 (CMM-111) - WMO SYSTEM FOR.INDICATING THE "COUNTRY OF ORIGIN" ON THE 
INTERNATIONAL MARITIME METEOROLOGICAL PUNCH-CARD 

THE COMMISSION FOR MARITIME METEOROLOGY, 

NOTING t h e  present a l l o c a t i o n  o f  f i g u r e  ' i n d i c a t o r s  f o r  "country 
of  o r i g i n "  on t h e  i n t e r n a t i o n a l  maritime meteorological  punch-card; 

* See Annex IX. 
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CONSIDERING, .. . 

(1) That the  WMO system. for '  i n d h t i n g  t he  "country of or ig in"  
on the  in te rna t iona l  maritime . . . , . . meteorological . punch-card provides f o r  t h e  
a l locat ion of numbers t o  a 'maximum of 30 countries; 

(2) That it i s  t o  be ant ic ipated t h a t  t h i s  number w i l l  n o t  be 
su f f i c i en t  i n  the  near future;  

RECOMMENDS, 

(1) That the  "country o f  cr ig in"  be indicated on t he  in te rna-  
t i o n a l  maritime meteorological punch-card by a number consis t ing of two 
f igures ;  

(2) .Tha t  t he  numbers which have already been a l loca ted  be changed 
i n  the  manner indicated i n  the  annex t o  t h i s  recommendation. 

A N N E X  

LIST OF NUMBERS INDICATING THE COUNTRY OF ORIGIN ON 

THE INTERNATIONAL MARITIME METEOROLOGICAL PUNCH-CARD 

00 Netherlands 
01 Norway 
02 United S t a t e s  of America 
03 United Kingdom 
04 France 
05 Denmark 

- 06 I t a l y  
07 Ind ia  
08 Hong Kong 
09 New Zealand 
10 I re land  
11. Pki.l'ippines 

' 12 United Arab Republic 
, . 

' .  .13 .Canada . '  

1 4  Belgium 
15 Union of South Africa 
16 Aus t ra l i a .  

. . l j  .japan .... 
' 18 . Pakistan 

19 Argdntina 
20 Sweden 
21 Federal Republic of Germany 
22 Iceland 
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Rec. 25 (CMM-111) - FUTURE CODE CHANGES AFFECTING THE INTERNATIONAL MARITIME 
METEOROLOGICAL PUNCH -CARD 

THE COMMISSION FOR MARITIME METEOROLOGY, 

NOTING Recommendation 23 (cMM-111) ; 

CONSIDERING t h a t  on t he  in te rna t iona l  maritime meteorological punch- 
card, the punching fo r  the year has t o  serve a s  ind ica to r  f o r  the  codes and 
u n i t s  used on the  punch-card concerned; 

RECOMMENDS t h a t  fu tu re  changes i n  u n i t s  and codes a f fec t ing  the 
da t a  which have t o  be entered on the  in te rna t iona l  maritime meteorologi- 
c a l  punch-card always become e f fec t ive  on t he  f i r s t  of January, 

Rec, 26 (cMM-111) - PREPARATION OF THE MARINE SECTION OF THE WORLD CLIMATIC 
ATLAS 

THE COMMISSION FOR MARITIME METEOROLOGY, 

NOTING, 

(1)  Recommendation 22 {CMM-111); 

(2) Annex 2 t o  Resolution 30 (EC-IX), paragraph 2.1.6; 

( 3 )  General Summary of t he  work of Third Congress, paragraph 
5.8.1.4; 

CONSIDERING, 

(1 )  That s ince  Resolution 4 (cMM-11) s t a t ed  the  need fo r  prepar- 
ing  new cl imat ic  char ts  f o r  ocean areas, some new nat ional  cl imatic a t -  
l a s e s  have been published, among them the  U.S. Navy Marine Climatic Atlas 
of t h e  World; 

(2)    hat' the ex i s t ing  nat ional  a t l a s e s  a r e  based on only a part  
of a l l  avai lable  observations, and t ha t ,  i n  pa r t i cu la r ,  t h e  important ob- 
servations made during the  In te rna t iona l  Geophysical Year and Interna- 
t i o n a l  Geophysical Co-operation have not  been incorporated; 

(3) That the  ex i s t ing  na t iona l  a t l a s e s  have been compiled accord- 
ing t o  spec i f i ca t ions  other than those l a i d  down i n  Annex C t o  Recommenda- 
t i o n  22 (CMM-111); 



(4) That ,  consequently,  t h e  need f o r  a marine s e c t i o n  of t h e  World 
Cl imat ic  At las ,  compiled according Lo t h e  i n t e r n a t i o n a l  s p e c i f i c a t i o n s ,  
whi le  lessened,  i s  : n o t  removed; 

r (5) That it i s  d e s i r a b l e  t o  exclude marine observa t ions  f a l l i n g  
ou t s ide  of t h e  period t o  be chosen a s  t h e  s tandard  ones f o r  t h e  marine 
s e c t i o n  of t h e  World C l ima t i c  A t l a s ,  ' f o r  a r e a s  where an adequate  number 
of observa t ions  wi th in  t h i s  per iod  i s  a v a i l a b l e ;  

( 6 )  That ~ S s e r v a t i o n s  made a.t s e a  s t a t i o n s  a r e  g e n e r a l l y  unevenly 
d i s t r i b u t e d  geographical ly ,  and those  mcde a t  mobile s h i p  s t a t i o n s  a r e  s o  
unevenly d i s t r i b u t e d  as regards  bo th  time and p lace ,  t h a t  i n  some a r e a s  
where shipping Is sparse  some observa t ions ,  whatever t h e i r  age, may of 
necessity be  included; 

(7) That ,up t o  now a l l  c l l m e t i c  a t i e s e s  have been based on widely 
varying '  per iods  o f  observat ion,  which makes it impossible  t o  d i s c e r n  t r e n d s  
of c l i m a t i c  elemei~ts ;  

(8) That t r ends  of c l i m a t i c  elements may be pronounced i n  some s e a  
a reas ;  

REC OK\Bl\rDS, 

( I )  That prepara tory  work on t h e  marine s e c t i o n  of t h e  World C l i -  
matic A t l a s  commence as soon a s  p rac t i cab le ;  

( 2 )   hat the :p rzpa ra t ion  of  t h e  marine s e c t i &  of  t h e  World C l i -  
matic A t l a s  be based, . i n  so  f a r  as poss ib le ,  on a l i  r e l i a b l e  observa t ions  
wi th in  t h e  30-yeer  per iod 1950-1979; 

. . fi 

( 3 )  That t h e  marine s e c t i o n  of t h e  World C l ima t i c  Atlas inc lude  
r ep re sen ta t ions  c f  c l ima t i c  'wends f o r  s e l e c t e d  elements observed a t  f i x e d  

. . s h i p  s t a t i o n s  and wi th in  s e l e c t e d  areas .  

Rec. 27 (cMM-111) - Ih'CLUSION OF DAYS OF METEOROLOGICAL PHENOMENA I N  THE SPE- 
CIFIC,?TIONS ;OF THE MASINE .SECTION OF TIB MORLD CLJMATIC 
imp18 

NOTING Resolu t ion  32 (Cg-111;; ; 
.' 

CONSIDER DJG , 

(1 )  That i n  1956 t h e  World Meteorological  Organiza t ion  publ ished 
t h e  " ~ o r l d  d i s t r i b u t i o n  of thunderstorm .. days" . (Publ.. No, 21 .TP.21, 1956) 



t o  meet t h e  requirements of t h e  I n t e r n a t i o n a l  Telecommunication Union, but  
t h a t  t h i s  pub l i ca t ion  (dea l ing  w i t h  a  c l i m a t i c  element) was n o t  a  d e t a i l e d  
c l i m a t o l o g i c a l  s tudy of thunderstorm a c t i v i t y ;  

(2)  That t he  Responsible  Members* should inc lude  thunderstorm f r e -  
quency and number of days  of o t h e r  meteorological  phenomena i n  t he  marine 
s e c t i o n  o f  t h e  World C l ima t i c  Atlas; 

(3)  That land c l ima to log ica l  d a t a  f o r  c e r t a i n  elements a r e  u sua l ly  
expressed i n  terms of t h e  number o f  days of t h e i r  occurrence, whereas ma- 
r i n e  c l ima to log ica l  d a t a  f o r  t h e  same elements from mobile s h i p  s t a t i o n s  
a r e  expressed i n  terms of percentage frequency of occurrence of t h e  e l e -  
ment ; 

RECOMMENDS , 

(1) That Members be i n v i t e d  t o  i n v e s t i g a t e  t he  s t a t i s t i c a l  r e l a -  
t i o n s  between percentage frequency of occurrence of  s e l e c t e d  meteorologi- 
c a l  elements and number of days o f  t he  same elements,  f i r s t l y  a t  t h e  loca-  
t i o n s  of ocean weather s t a t i o n s ,  and secondly on t h e  b a s i s  of d a t a  from 
mobile s h i p  s t a t i o n s ,  i n  so  f a r  as ava i l ab l e ,  by s tudying  consecut ive ob- 
s e r v a t i o n s  covering per iods  of one day f o r  f i xed ,  l imi t ed ,  oceanic a reas ;  

( 2 )  That Members be i n v i t e d  t o  compare t h e  r e s u l t s  of t hese  inves-  
t i g a t i o n s  f o r  s e v e r a l  v a r i e d  geographic l oca t ions ,  f o r  the '  same elements,  
t o  determine whether t h e  r e l a t i o n s h i p s  e s t ab l i shed  i n  s e l e c t e d  geographic 
l o c a t i o n s  a r e  app l i cab le  i n  o t h e r  l oca t i ens ;  

(3) That t h e s e  comparisons be submitted f o r  cons idera t ion  by t h e  
f o u r t h  s e s s i o n  of t h e  Commission f o r  Maritime Meteorology. I 

Rec . 28 (CMM-111) - CODES FOR REPORTING SEA ICE 

THE COMMISSION FOR MARITIME METEOROLOGY, 

NOTING, 

( 1 )  Recommendation 12  (CMM-11) ; 

(2)  Resolu t ion  33 (EC-IX); 

( 3 )  Resolu t ion  6 (CMM-11); 

(4 )  General Summary of t h e  work of Thi rd  Congress, paragraph 
5.14.3; 

* . S e e  Recommendation 22 (CMM-111) . 



CONSIDERING, 

(1)  That a new s e t  of codes f o r  r epor t ing  i c e  observa t ions  from 
a i r c r a f t ,  sh ips ,  and shore s t a t i o n s  f o r  t h e  purpose of i n t e r n a t i o n a l  ex- 
change should be made a v a i l a b l e  as soon a s  poss ib le ;  

(2) Proposals  made by t h e  Working Group on. s ea  i c e  f o r  t h e  adop- 
t i o n  of  two i c e  r epor t ing  codes : a uni f ied  code f o r  r e p o r t i n g  i n d i v i d u a l  
observat ions from a i r c r a f t ,  s h i p s ,  and shore s t a t i o n s ,  ( P a r t  A of t h e  .an- 
nex t o  this'recommendation*);' and a spec ia l  code f o r  convert ing a e r i a l  . 

i c e  reconnaissance messages i n  p l a i n  language t o  numerical form ( P a r t  B 
of t h e  annex t o  this recommendation*); 

RECOMMENDS t h a t  t h e s e  codes b e  adopted f o r  t h e  i n t e r n a t i o n a l  ex- 
change of i c e  d a t a .  

Rec . 29 (CMM-111) - ILLUSTRATB INTERNATIONAL ICE NOMENCLATURE 

THE COMMISSION FOR MARITIME METEOROLOGY, 

NOTING, 

(1) Resolu t ion  6 (CMM-11); 

(2) General Summary of t h e  work of the'CMM second ses s ion ,  para- 
graph 31; 

CONSIDERING, 

(1 )  That  publicati-on of  the " I l l u s t r a t e d  I n t e r n a t i o n a l  I c e  Nomen- 
clatui'e would contk ibute  t o  t h e  q u a l i t y  and s ' tandkrdizat ioh of  i c e  obser-  
vat ion,  f a c i l i t a t e  % h e ' t r a i n i n g  of i c e  observers,  and r e s u l t  in f r e e r  and 
more meaningful i n t e r n a t i o n a l  exchange of sea i c e  da ta ;  

(2) That,. whilst  s u i t a b l e  photographs e x i s t  f o r  t h e  maj'ority of 
t h e  i c e  terms included i n  t h e  Nomenclature, t h e r e  a r e  s e v e r a l  f o r  which 
no s u i t a b l e  photographs have as y e t  been found; 

(3)  That  l o c a t i n g  photographs of adequate photographic' and s c i e n -  
t i f i c  q u a l i t y  i s  d i . f f i c u l t ,  s o  t h a t  a  complete s e t  w i l l  probably n o t  be 
co l l ec t ed  f o r  some .time; 

* See Annex X .  
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(1)  That t h e  I l l u s t r a t e d  I n t e r n a t i o n a l  I c e  Nomenclature be pub- 
l i s h e d  a s  a sepa ra t e  WMO pub l i ca t ion ;  

(2)  That pub l i ca t ion  be i n  loose- leaf  form t o  permit t h e  a d d i t i o n  
o r  replacement of photographs as they  become a v a i l a b l e ;  

(3)  That t h e  Secretary-General  i n v i t e  t h e  a t t e n t i o n  of  Members 
concerned t o  t h e  f a c t  t h a t  s u i t a b l e  ph,otographs of t h e  i c e  t ypes  l i s t e d  
i n  annex t o  t h i s  recommendation a r e  n o t  a v a i l a b l e  and urge Members t o  
submit photographs of t h e s e  t y p e s  of i c e  as w e l l  a s  improved ve r s ions  of 
t h e  photographs of t he  pre l iminary  e d i t i o n  of t h e  I l l u s t r a t e d  I c e  Nomen- 
c l a t u r e .  

A N N E X  

ICE TYPES INCLUDED I N  THE ABRIDGED INTERNATIONAL 

ICE NOMENCLATURE FOR WHICH PHOTOGRAPHS ARE MISSING'. 

A .  Photos taken  from s h i p s  o r  shore 

1.131 Medium winter - ice  
1.15 Bay-ice 
1.16 Ice-she l f  ( ~ r c t i c )  
1.161 I c e  i s l a n d  
1,212 Winter f a s t - i c e  
1.214 Po la r  f a s t - i c e  
2.21 G l a c i e r  tongue 

B. Photos taken  from t h e  a i r  

I c e  c r y s t a l s  
Sludge 
Pancake-ice 
Young i c e  
Medium winter - ice  
Thick win ter - ice  
Young polar - ice  
Arc t i c  pack 
Bay-ice 
I c e f o o t  
 rounded hummock 
Vast i c e - f l o e  
Big i c e - f l o e  
Medium i c e - f l o e  

Berm- u i t  
Growler 
Brash- ice .  
Large i c e - f i e l d  
Medium i c e - f i e l d  
Small i c e - f i e l d  
B e l t  
Bay 
Tongue 
Rafted i c e  

Tide crack 

Shore Polynya 
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Rec. 3 0  (CMM-111) - INDIAN OCEAN OCEANOGRAPHIC EXPEDITION 1960-1964 

THE COMMISSION FOR MARITIME METEOROLOGY, 

NOTING t h e  reques t  from t h e  Spec ia l  Committee on Oceanic Research 
(SCOR) f o r  a s s i s t a n c e  by WMO i n  providing var ious  meteorological  s e r v i c e s  
i n  connexion w i t h  the  Ind ian  Ocean Oceanographic Expedi t ion;  

CONSIDERING, 

, . (1) That it  would be g r e a t l y  b e n e f i c i a l  f o r  the  ope ra t ions  and 
f o r  t h e  subsequent r e sea rch  on t h e  co l l ec t ed  m a t e r i a l  i f  Members concerned 
could g ive  as much a s s i s t a n c e  a s  poss ib l e  t o  t h e  p ro j ec t ;  

(2) That  t h e  g r e a t  number of research  v e s s e l s  ope ra t ing  i n  t h i s  
spa r se  a r e a  would o f f e r  a  unique opportuni ty of  making and r e p o r t i n g  meteo- 
r o l o g i c a l  observa t ions  which would b e n e f i t  t h e  Members provid ing  s e r v i c e s  
f o r  t h e  expedi t ion  and c o n t r i b u t e  t o  meteorological  r e sea rch  i n  gene ra l ;  

RECOMMENDS, 

(1) That Members bordering t h e  Indian  Ocean endeavour t o  extend 
t h e  coverage of t h e i r  weather f o r e c a s t s  wi th  a  view t o  cover ing  c o l l e c t i v e -  
l y  t h e  whole of t h a t  ocean; 

(2) That Members concerned examine t h e  p o s s i b i l i t y  o f  i s s u i n g  
weather c h a r t s  by f acs imi l e  broadcas t  f o r  the '  per iod  of t h e  p r o j e c t  ( i n  
p a r t i c u l a r  t h e  period 1962 - 1964); 

( 3 )  That Members concerned endeavour t o  make a v a i l a b l e ,  on r eques t ,  
copies  of d a i l y  weather maps of t h e  a r e a  i n  ques t ion  and inform t h e  Secre-  
t a ry -Gene ra l . t o  what e x t e n t  such maps w i l l  be a v a i l a b l e  f o r  t h e  pe r iod  of 
t h e  p ro j ec t ;  

(4)  That  Members concerned endeavour t o  c a r r y  out  and r e p o r t  t h e  
fol lowing observa t ions  and measurements on board t h e i r  p a r t i c i p a t i n g  r e -  
s ea rch  v e s s e l s ,  whether o r  n o t  t h e s e  v e s s t l s  a r e  opera ted  by governmental 
o r  non-governmental i n s t i t u t i o n s  : 

' ('a) Surface  synopt ic  observa t ions  a s  a  mat te r  of rou t ine ;  

(b)  . . Radiosonde observa t ions  and i f  poss ib le  radiowind obse rva t ions  ( i f  
radiowind observa t ions  a r e  n o t  poss ib le ,  p i l o t - b a l l o o n  obse rva t ions  
would be use fu l )  ; 

( c )  Wave measurements, i f  'possible;  
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(5) That Members, e s p e c i a l l y  those .  border ing  t h e  ' ~ n d i a n '  Ocean, 
make s p e c i a l  e f f o r t s  t o  r e c r u i t  a d d i t i o n a l  r e p o r t i n g  s h i p s  plying t h e  
Ind ian  Ocean dur ing  t h e  period i n  quest ion;  

(6)  That  Members remind t h e i r  s e l ec t ed ,  supplementary and auxi- 
l i a r y  s h i p s  t h a t  t h e  Ind ian  Ocean Expedit ion is  i n  progress  and' t o  t r ans -  
m i t  a s  many of  t h e  synopt ic  r e p o r t s  a s  poss ib le ;  

( 7 )  That Members i n  r e c e i p t  of r e p o r t s  from observing sh ips  i n  
t h i s  a r e a  should t ake  s p e c i a l  s t e p s  t o  ensure t h a t  a l l  such r epor t s  a r e  
speed i ly  disseminated f o r  t h e  b e n e f i t  of a l l  i n t e r e s t e d  Members; 

(8). That t h e  Secretary-General  be reques ted  : 

( a )  To cont inue advis ing  SCOR on t h e  s p e c i a l  meteorological  observa- 
t i o n s  requi red  f o r . r e s e a r c h  on energy exchanges between t h e  atmo- 
sphere  and t h e  ocean and f o r  i n v e s t i g a t i o n  of t h e  boundary layer ,  
i n  consu l t a t i on  w i t h  t h e  working gro,up e s t a b l i s h e d  'by the  In t e rna -  
t i o n z l  Associat ion f o r  Meteorology and Atmospheric Physics (IAMAP) 
on t h i s  subjec t ;  

(b)  To co-ordinate  t h e  programmes of r e g u l a r  meteorological  observa- 
t i o n s  made on board t h e  p a r t i c i p a t i n g  s h i p s  i n  o rde r  t h a t  maximum 
b e n e f i t  can be der ived  from t h e s e  observa t ions .  

Rec. 31 (CMM-111) - HANDLING OF INSTRUMENTAL MATTERS RELATING TO MARITIME 
METEOROLOGY 

THE COMMISSION FOR MARITIME METEOROLOGY, 

NOTING, 

( 1 )  Resolu t ion  16 ( ~ g - 1 1 1 ) ;  

(2 )  El'evefi s e s s i o n  of t h e  Executive Coninittee, General Summary, 
paragraph 5.14.2; 

CONSIDERING t h e  sugges t ions  made by t h e  p re s iden t  of t he  Commis- 
s i o n  f o r  Instruments  and Methods of Observation i n  Annex 1 of t h e  Abridged 
F i n a l  Report of t h e  second se s s ion  of  CIMO (WMO-No. 64 . ~ ~ . . 2 6 ) ;  , : 

RECOMMENDS , 

(1 )  That i n  o rde r  t o  meet t h e  requirements of t h e  Commission f o r  
Maritime Meteorology, a  commission c o n s t i t u t e d  a long  t h e  l i n e s  of t h e  



present  CIMO be e s t ab l i shed  t o  provide, i n t e r  a l i a ,  f o r  t h e  de terminat ion  
of genera l  ins t rumenta l  po l i cy  and t h e  s o l u t i o n  o f  problems r e l a t i n g  t o  
marine meteorological  ins t ruments  f o r  u s e  on board ship; 

(2)  That t h e  pres ident  of  t h i s  commission be allowed t o  e s t a b l i s h  
such working groups a s  requi red  i n  o rde r  t o  expedi te  t h e  s tudy and reso-  
l u t i o n  of each problem r e f e r r e d  t o  it; 

( 3 )  That when necessary, and s u b j e c t  t o  t h e  concurrence of t h e  
permanent r ep resen ta t ive  o f  each country concerned, t he  p res iden t  be em- 
powered t o  i n v i t e  non-nembers of this commission who a r e  s p e c i a l i s t s  
having q u a l i f i c a t i o n s  and experience i n  t h e  designing and engineering 
of  marine meteorological instruments  f o r  use on s h i p s , t o  a s s i s t  any viork- 
i n g  group i n  so lv ing  each problem; 

(4) That t h e  p res iden t  be  empowered t o  co-ordinate wi th  t h e  pre-  
s i d e n t s  o f  t echn ica l  commissions concerned, recommendations submitted by 
h i s  working group o r  groups p r i o r  t o  t h e i r  submission t o  WMO f o r  approval ;  

(5) That t h e  s p e c i a l  terms of r e fe rence  of  the  Commission f o r  
Maritime Meteorology be amended t o  inc lude  r e s p o n s i b i l i t y  f o r  i s s u i n g  
recommendations r e l a t i n g  t o  t h e  de terminat ion  of s tandard  observa t ional  
methods and p r a c t i c e s  by sh ips ,  inc luding  accuracy requirements,  f o r  ap- 
proval  by t h e  Organization; 

REQUESTS t h e  p res iden t  of CMM t o  inform t h e  pres idents  of a l l  o t h e r  
t echn ica l  commissions of t h e s e  views s o  t h a t ,  i n  t h e  meeting of  a l l  pre- 
s i d e n t s  of t echn ica l  commissions p r i o r  t o  Fourth Congress, cons ide ra t ion  
can be given t o  t h e  establ ishment  of appropr i a t e  terms of r e fe rence  f o r  
t h e  suggested new commission t o  r ep lace  t h e  p resen t  CIMO, and t o  t h e  r e -  
v i s i o n  of t he  s p e c i a l  terms of r e fe rence  of CMM ind ica t ed  i n  paragraph(5) 
above. 

Rec. 32 (CMM-111) - REVISION OF RESOLUTIONS OF THE EXECUTIVE COIQIITTEE EASED 
ON PREVIOUS RECOMMENDATIONS OF THE COMMISSION FOR MARITIME 
METEOROLOGY 

THE COMMISSION FOR MARITIME METEOROLOGY, 

NOTING wi th  s a t i s f a c t i o n  t h e  a c t i o n  taken by the  Executive Com- 
mi t t ee  on the  previous recommendations of  t h e  Commission f o r  Maritime 
Meteorology; 

CONSIDERING t h a t  many of t h e s e  recommendations have become redun- 
d a n t  i n  t h e  meantime; 



RECOMMENDATION 32 

RECOMMENDS , 

(1) That t h e  following Executive Committee r e so lu t ions  be consi-  
dered as no longer necessary : 4 (EC-VIII), 33 and 37 (EC-IX);  

(2)  That t h e  fol lowing Executive Committee r e so lu t ions  be main- 
t a ined  i n  f o r c e  : 19 and 24 (Ec-111). 



ANNEX I 1 ANNEXE I 
DISTRIBUTION OF SHIPS MAKING METEOROLOGICAL OBSERVATIONS 1.X1.1957 

WOO GMT: m 
OBm GMT: a t  
1200 GMT: 837 
1 m G M T : s u  

Totnl number of shlps' weather raporb 
recalved for 1st November lB57 In the 
IGY Meteomlogical Data Centre (Geneva) 

12 G.M.T. 12 T.M.G.. REPARTITION DE 

15 30 4 5  60 75 

.S NAVlRES EFFECTUANT DES OBSERVATIONS METEOROLOGIOUES l.Xl.1957 

Nombre totnl de mesnagas m6t6omlogipues 
d e  navires ngu. pour Ie 1" novembre 1Bn 
par lo Centn de donnbes m6t6omlogiques 
d a  I'AGl (Genka) 

WOO TMG: 
OBm TMG: 851 
1200TMG: E37 
1 m  TMG: us2 
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Annex t o  paragraph 6.3 of General Summary 

EXTRACT FROM THE REPORT OF THE WORKING GROUP ON 

ORGANIZATIONAL AND OPERATIONAL MATTERS (CMM-III/DOC .42) 

The working group decided t h a t  i n  order t o  get  t he  most comprehensive 
and favourable p ic tu re  of the voluntary observing ships  scheme it was be s t  t o  
wait u n t i l  a map could be prepnred by t he  \Dl0 Sec re t a r i a t  showing the  r e s u l t s  
of the  "auxil iary" ships  scheme (combined with se lected and supplementary 
ships)  t o  t he  IGY programme. For various practical reasons the  Sec r e t a r i a t  
w s s  unable t o  prepare these  maps u n t i l  June 1960. Four maps were prepared - 
showing t he  d i s t r i bu t i on  of sh ip  observations on 1 November 1957 ( a  day picked 
a t  random) fo r  0000, 0600, 1200 and 1800 GMT respectively.  The maps emphasize 
t h e  super io r i ty  of t he  oceanic network i n  the northernhemisphere"(par ' t icular1y 
i n  the  Atlantic,  Mediterranean and Red sea ) ;  the  Indian Ocean network being 
somewhat l e s s  dense than these, b u t  vas t ly  superior t o  any southern hemisphere 

. .. ocean. The t o t a l  number of observations shown on these maps during t he  day i n  
question was as  follows : 

D. 
Northern hemisphere Southern hemisphere ' Wcrld t o t a l  

These maps were cdmpiled from information extracted from selected,  sup- 
plementary and auxi l iary  ships1 w r i t t e n  records sent  i n  t o  ' the IGY Meteorolo- 
g i c a l  Data Centre of t h e  .WMO Sec r e t a r i a t .  I n  other words it seems probable t h a t  
many aux i l i a ry  ships i n  t h e  sou thern  hemisphere d id  send radio weather messages 
.on the  d'ay i n  question,' but  ' t he i r  wri t ten '  records have no t  reached t h e  Secre ta -  
r i a t ' .  

Figures supplied bx. the WMO Secre ta r ia t  a s  t o  t h e  ac t i v i t y  df aux i l i a ry  
sh ips  during the IGY (compiled from.inforrnation provided by countries which 
ac tua l ly  rec ru i t ed  aux i l i a ry  sh ips )  a re  shown i n  t he  following t ab l e .  Column 1 
shows the 'country  which rec ru i t ed  t h e  ship, i r respect ive  of the  s h i p ' s  na t io -  
na l i t y ;  columns 2, 3' and 4 show t h e  number of ships ~ ~ h i c h  actual ly  
i n  1957, 1958 and 1959 respec t ive ly .  

Some l a t e r  s t a t i s t i c s  received from the WMO s e c r e t a r i a t  a r e  i n  Appen- 
d ices  A and B. 
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Number nf sh ips  which have r e a l l y . p a r t i c i p a t e d  i n  

Country 1957 1958 1959 

Belgium 
Denmark 
Federa l  Republic of Germany 
France 
Hong Kong 
I n d i a  
I s r a e l  
Netherlands 
New Zealand 
Norway 
Poland 
S t a t e  of t h e  Community i n  

West Africa 
Sweden 
Union of South Afr ica  
United Kingdom 
United S t a t e s  of  America 

Tc ta l  

*) Addit ional  voluntary sh ips  sometimes r e p o r t i n g  i n  f u l l  code farm. 
**) July-December 1957. 

This t o t a l  seems t o  emphasize t h e  p o t e n t i a l i t i e s  of t h e  a u x i l i a r y  sh ips  
scheme i f  t he  p o r t  meteorological o f f i c e r s  i n  a l l  coun t r i e s  made maximum e f f o r t s  
t o  r e c r u i t  a u x i l i a r y  ships.  (It shou ld  be r e a l i z e d ,  t h a t  t h e  number of auxi-  
l i a r y  sh ips  t h a t  can be r ec ru i t ed  by any country i s  t o  some ex ten t  governed 
by t h e  number of se lec ted  sh ips  which they prnvide, and s e l e c t e d  s h i p s  provide 
a  more r egu la r  and comprehensive s e r v i c e  than a u x i l i a r y  s h i p s ) .  I n  p a r t i c u l a r  
it seems t h a t  i f  t he  port  meteorologica l  o f f i c e r s  of a l l  maritime c o u n t r i e s  
i n  t h e  southern hemisphere had made s t renuous  e f f n r t s  dur ing  t h e  IGY t o  r e -  
c r u i t ,  a s  a u x i l i a r y  ships, "nnn-selected" s h i p s  i n  t h e i r  po r t s ,  t h e  Southern 
Ocean network would have been v a s t l y  supe r io r  t o  t h a t  shown on t h e s e  maps. 

Nevertheless,  it seems obvious t h a t  c e r t a i n  s e c t i a l s  of the  southern 
hemisphere oceans a r e  very r a r e l y  v i s i t e d  by ships,  because t h e  t r a d e  rou tes  
do n o t  t r a v e r s e  those regions. It seems impossible, therefore ,  t o  improve t h e  
network very g r e a t l y  i n  those areas ,  by the  use  of voluntary s h i p  observat ions,  
and t h e  only p o s s i b i l i t y  of g e t t i n g  any appreciable inc rease  i n  t h e  number of 
observat ions therefrom seems t o  be by means of ocean weather sh ips ,  o r  automatic 
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buoys. I n  view of t h e  r ecen t  s u c c e s s f u l  experiments w i t h  "buoyant" moorings 
of automatic  buoys by t h e  U.S. Weather Bureau the  working group recommends 
t h a t  t h e  p o s s i b i l i t i e s  of these  buoys f o r  t h i s  purpose be considered by CMM 
t h i r d  s e s s ion .  

The working group recommends t o  CMM t h i r d  s e s s ion ,  t h a t  t h e  only p r a c f i -  
cable  way of improving t h e  remainder of  the oceanic network i s  by e n e r g e t i c  
a c t i o n  on t h e  p a r t  of po r t  meteoro logica l  o f f i c e r s  and t h a t  c o u n t r i e s  border -  
i n g  t h e  "de f i c i en t "  a r e a s  i n  p a r t i c u l a r  should make s p e c i a l  e f f o r t s  i n  this 
d i r e c t i o n .  From f i s h e r y  v e s s e l s  as w e l l  a s ' f r o m  merchant sh ips ,  such ar range-  
ments would be one way of i nc lud ing  t h e  co-operation of many " f l a g  of conve- 
nience" s h i p s  as we l l  a s  o ther  s h i p s .  

Masters and o f f i c e r s  of most merchant ships a r e  w i l l i n g  t o  do t h i s  
meteorological  work t o  a l i m i t e d  e x t e n t ,  b u t  experience shows t h a t  t hey  do 
need f requent  reminders about it. 

A P P E N D I X  A 

NUMBER OF SHIPS ' OBSERVATIONS RECEIVED FOR 19 MAY 1958 I N  THE 

INTERNATIONAL GEOPHYSICAL YEAR METEOROLOGICAL DATA CENTRE (GENEVA) 

0000 GMT Octant 0 396 o~s . -L  
Octant 1 105 o b s .  
Octant 2 152 obs .  1 
Octant 3 191 obs .  ( 

-I 

Octant 5 
Octant 6 18 obs .  
-0c tan t  7 
Octant : 2 

Northern hemisphere 844 obs. 

Southern hemisphere 114 obs. 

World t o t a l  a t  

0000 GMT = 958 obs. 



78 

0600 GMT 

1800 GMT 

Octant 0 
Octant 1 104 obs. 
Octant 2 141  obs. > 
Octant 3 210 0bs.J 

Octant 5 31 obs.7 
Octant 6 19 obs. 
oc tan t  7 27 O ~ S ,  i Octant 8 35 obs. - 

Octant 0 441 obs. 
Octant 1 96 obs. 7 Octant 2 141 obs. 
Octant 3 209 obs. - I 
Octant 5 
Octant 6 19 obs. 
Octant 7 29 obs. 
Octant 8 35 obs. 

Octant 0 445 obs. 
Octant 1 
Octant 2 

Octant 5 
Octant 6 20 obs. 
Octant 7 
Octant 8 

. . 

Northern hemisphere 867 obs . 

Southern hemisphere 112 obs. 

World t o t a l  a t  
0600 GMT = 979 obs. 

Northern hemisphere 887 obs. 

Southern hemisphere 116 obs. 

World t o t a l  a t  
1200 GMT = 1003 obs. 

Northern hemisphere 872 obs. 

Southern hemisphere 145 obs. 

World t o t a l  a t  
1800 GMT 1017 obs. 
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. . A P P E I t D I X  B 

NUQ3EfiS OF MESSAGES RECEIVED FROM SHIPS FOR THE DIFFERPPT COLLJ3XINC AREAS I N  1958 

Total  number FM 21.A SHIP FM 22.A SHIP FM 23.A SHIP FM 24 .A SHICY 
. . 

Region I 

B r i t i s h  Eas t  Afrlca 30% 2532 336 24 144 

Portuguese East Afrlca(1) : - 393 

United Areb Republic : 
Mediterranean Area 2343 
Red Sea Area 2555 

Union of south  Africa 33199 6% 

Region I1 

' ' China 

Hong Kong 

Ind ia  
. . 

Japan (3)  

Pakistan - Arabian Sea 
- Bay of Bengal 

o thers :  300(3) 

0 155 
3420 (major i ty)  

558 364 39 

Region I11 

no information 

Region IV 

United S t a t e s  of America : 
NW At lan t i c  
NE P a c i f i c  

Region V 

Austra l ia  

Malaya 

New Zealand 

Region VI 

Denmark 

France ( d a t a  fo r  1959) 

Germany) Federal  Republic (6) 

I t a l y  (June 1958June 1959) 

Portugal 

Sweden 

United Kingdom 

(See Notes page 80) 
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NOTES : 

ANNEX I1 

No a r e a  of r e s p o n s i b i l i t y  f o r  c o l l e c t i n g ,  but  t h e  s t a t i o n  o f  t h i s  country 
accep t s  messages from a l l  s h i p s ;  

D i s t r i b u t i o n  over  d i f f e r e n t  a r e a s  unknown; 

Area 3 8 0 ~  - 130°E, 4 5 O 5 ~  - 140°E, 4 5 O 5 ~  - 150°E, 50°N - 1 6 0 0 ~ ,  
50°N - 1 8 0 ° ~ ,  25ON - 1 8 0 0 ~ ,  25ON - 1 3 0 ~ ~ ;  

Ships  c a l l e d  upon for  s p e c i a l  observa t ions  a t  2 o r  3 hour i n t e r v a l s  i n  
t h e  hur r icane  season i n  t h e  North At l an t i c ;  

From Portuguese ships  f o r  the  a r e a  30°N - 44ON between 40°W and t h e  West 
c o a s t  of Europe; 

No a r e a  of r e s p o n s i b i l i t y  a l l o t t e d ,  b u t  German sh ips  send t h e i r  messages 
t o  Norddeich ( D A N ) ,  e s p e c i a l l y  i n  t h e  NE A t l a n t i c ,  t h e  North Sea and t h e  
Norwegian Sea; 

Excluding r e p o r t s  from ocean weather  s t a t i o n s ;  

Messages from ocean weather s t a t i o n s ;  

For t h e  whole of the  Mediterranean. 
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A N N E X  I11 

Annex t o  paragraph 7.9 of  General Summary 

ACCURACY OF MEASUREMENTS AT SEA 

Apparent mean wind d i r e c t i o n  

Apparent mean wind speed 

Dry-bulb temperature 
Wet-bulb temperature 
Dew-point temperature 

Atmospheric p re s su re  

P re s su re  tendency 

Sea-surface temperature 

Mean wave per iod  

Mean wave he ight  

F r e c i p i t a t i o n  

Requi red  Approxi mate P re sc r ibed  
accu racy  of  maximum e r r o r  p r e c i s i o n  of 
measurement under bad condi- i n s t rumen ta l  

t i o n s  a t  s ea  reading  

+ 1 k t s  - + 5 k t s  - 1 k t s  

+ 0.5 sec  - I n s u f f i c i e n t  0.5 sec* 
information 

a v a i l a b l e  

I n s u f f i c i e n t  0 . 2  m** 
information 

a v a i l a b l e  

+ 0 . 2 m ( Q 1 0 m m )  I n s u f f i c i e n t  0 . 2 m ( , ( 1 0 m m )  - 
+ 2 ( > l o  mm) - information 2 ( > l o  mm) 

a v a i l a b l e  

* Period of  i nd iv idua l  wave. 
** Height of  i nd iv idua l  wave. 
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Annex t o  paragraph 8.6 of General Summary 

MAMPIE OF THE IAY-OUT OF A SIMPLIFIED CODE-CARD 

Short weather code f o r  f i sh ing  vesse ls  and auxi l ia ry  ships based on FP1 24.B SHRED 

(Minimum requirement) 

FIRST GROUP 

YQLaLaLa 

Y - Day of t he  week 

Sunday = 1 
Monday - 2 
Tuesday 0 3 
Wednesday = 4 
Thursday - 5 
Friday 0 6 
Saturday = 7 

THIRD GROUP 

NddFF 

N P Tota l  cloud amount 

No clouds a t  a l l  - 0 
1/8 sky covered P 1 
2/8 sky covered D 2 
318 sky covered - 3 
4/8 sky covered = 4 
5/8 sky covered = 5 
6/8 sky covered - 6 

90° - 1800 West = 1 
%" - 180° East  .. 2 
0" - W0 East - 3 

Q = Longitude and hemisphere indicator 

Northern hemisphere 

00 - so West P 0 ' 

Southern hemisphere 

7/8 sky covered = 7 
Overcast  (8/8) = 8 
Sky obscured - 9 

dd = True d i rec t ion  'of 'the wind 

O0 - W0 West 5 
90" - 1800 West 6 
so. - 180" East  7 

O0 - W0 East 8 

EAST -. 09 

ESE 11 
SE , = ' I 4  
95E = 16 

SOUTH = 18 
L,L8LB , Latitude in degrees and tenths 

SSW = 20 
Example a 3W = 23 

V a L a  WSW = 25 
31028' South = 315 WEST = 27 
03042' South = 037 

WNIJ - 29 
mt = 32 
NNW = 9 

L ~ L ~ L ~ C O  NORTH = 36 

FOURTH GROUP 

WwwW 

P. 

LOLOLO P Longitude i n  degrees and 
tenths ( i f  over 100, the 
hundreds d i g i t  1 is omitted 

Example a 

LOLOLO 
24O15' East D 242 " 

137O06' East P 371 

W P Vis ib i l i t y  

VARIABLE = . 99 

f f  E Wind speed in knots 
Beaufort 
Force knots 

Calm 00 
1 = 2 02 
2 = 05 
3 o 09 
4 = 13 
5 = 18 

Less than 50 m 
50 - 200 m 

200 - 500 m 
500 - 1000 m 

1 -  2km 
2 - 44 km 
4 - 10 km 

1.0 - 20 km 
20 - 50 km 
Over 50 km 

Nautical milee 
Less than 0.03 P 9 

0.03 : o . r ~ . =  91 
0.11 - 0.27 92 
0.27 - 0.54 0 93 
0.54 - 1.08 0 94 
1.08 - 2.16 = 95 
2.16 -. 5.4 - 96 
5.4 - 10.8 - 97 

10.8 - n  -98 
Over 27 99 

w = Preoent weather 
Par t ly  cloudy 
Mainly cloudy 
Hazy 
Mist 
Fog 
Drizzle 
Rain 
Snow 
Showers 
Thunderstorm 

W = Past weather (during past  6 hours 

Sl ight ly  clouded = 0 
' Variable sky - 1 

Mainly cvercast 2 
Fog = 4 
Drizzle - 5 
Rain - 6 
Snow - 7 
Showers P 8 
Thunderstorm = 9 

FIFl'H CROUP 

PPXTP 

PP - Last two figures of barometric 
pressure i n  mill ibars 

Example : 1016 = 16 
333 = 93 

X 1 s  unaltered and sent as  X 

1T = Outside s i r  temperature 

~xamdle a 60 = Oh 
23O = 23 

NB. I f  below O°C add 50. 
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Annex t o  paragraph 16 of General Summary 

PROPOSED ANALYSIS CODE FOR SEA CONDITION CHART MESSAGES 

.The code should contain provis ion f o r  encoding t he  following da ta  : 

(1) Ident i fy ing groups f o r  synoptic and prognostic sea  condition 
char t  messages; 

. .  . .  

(2)  Date and time groups f o r  synoptic and prognostic s ea  condit ion 
chart,messages; 

(3)  l soheight  l i ne s ,  de l inea ted  by points, indicat ing areas  where wave 
heights  a r e  2 m, 3 m, 4 m and 2-meter invervals  the rea f te r ;  a l s o  t h e  d i r ec t i on  
from which waves a re  coming. (D)  a t  each point  given ' i n  t h e  message f o r  t h e  iso-  
height  l ines ;  

(4)  Co-ordinates of points  given f o r  isoheight l i n e s  t o  be indicated - 

i n  t h e  form QLaLaLoLo; 

( 5 )  Wave period (pw) a t  each point  given on isoheight l i n e s  included 
i n  t h e  message; 

(6) Inclusion, i n  synoptic s e a  condition analys is  messages, of t he  
prognostic posit ions of t he  centres  o f  maximum wave height areas;  

(7) The code should be devised t o  permit transmission of synoptic and- 
prognostic sea condition char t  analyses  by separate messages o r  combined i n  a.  
s i ng l e  message. 



A N N E X  VI 

Annex t o  Recommendation 11 (cMM-111) 

PART A 

DRAFT TEXTS TO LEGENDS OF MARINE CLOUD ALBUM 

(F igures  i n  brackets  r e f e r  t o  t h e  Abrfdged I n t e r n a t i o n a l  Cloud ~ t l a s )  

P l a t e  1 (1) ----------- 
CL = 1 Ragged Cumulus with f i n e  weather  

The Cumulus i s  i n  t h e  form of small, s c a t t e r e d ,  white  pa tches  of c loud wi th  
ragged edges. Some clouds, however, have a sba rp  o u t l i n e  and a somewhat rounded 
form. 

CM = 0, C = 0 .  Nomedium and h i g h  clouds.se .en.  H 

P l a t e  2 (2)  ----------- 
C~ 

= 2 Cumulus wi th  very l i t t l e  v e r t i c a l  ex t en t  and ragged Cumulus 

There a r e  some ragged Cumulus, b u t  most of t h e  Cumulus have f a i r l y  ,sharp out- 
l i n e s .  The ho r i zon ta l  cloud bases  a r e  a t  t h e  same l e v e l  and show some shading. 

P l a t e  3 ( 4 )  ' ----------- 
CL = 2 Cumulus wi th  g rea t  v e r t i c a l  ex t en t  

. . 
The cumulus a r e  we l l  developed and  many sepa ra t e  tops  ' a r e  pushing up. The cloud 
o u t l i n e s  a r e  mostly sharp. The b a s e s  a r e  dark  and almost ho r i zon ta l .  

CM = 0, CH = 1. Some pa tches  o f  C i r r u s  a r e  seen i n  t h e  upper p a r t  o f  t h e  
p i c t u r e .  

P l a t e  4 (5) ----------- 
CL = 2 Cumulus wi th  g rea t  v e r t i c a l  ex t en t  

. . .  . . .  . . . - . . . . . 
The c louds  a r e  l a r g e  but w e l l  s e p a r a t e d  and have somewhat ragged edges. There 
i s  a da rk  shading on the f l a t  b a s e s .  
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P l a t e  5 (6)  ----------- 
CL = 3 Cumulonimbus without an a n v i l  top  

A l a rge ,  dense Cumulonimbus towers i n  t h e  sky. Since the re  i s  no a n v i l  a t  t h e  
top, t h e  Cumulonimbus i s  coded CL = 3.  

P l a t e  6 (7)  ----------- 
CL = 3 Cumulonimbus without an a n v i l  top  

The o u t l i n e s  of t h e  heavy mass of Cumulonimbus a r e  smooth r a t h e r  than sharp.  
There i s  no anv i l  a t  t h e  top ,  but  v e i l s  of almond shaped Altocumulus. 

The almond shaped Altocumulus i s  coded CM = 4. 

P l a t e  7 (8) ----------- 
CL = 4 Stratocumulus formed by t h e  spreading out of Cumulus 

Cumulus a r e  present ,  but t h e  clouds r i s e  only a s h o r t  d i s t a n c e  and then  begin 
t o  spread ou t  hor izonta l ly ,  become l e s s  c l e a r  cu t  and form Stratocumulus. 

P l a t e  8 (9)' ----------- 
CL = 4 Stratocumulus formed by t h e  spreading out  of Cumulus 

The Stratocumulus i s  formed from Cumulus. The tops of Cumulus a r e  f la t te l ied ,  
t h e  bases spread out t h e  o u t l i n e s  ge t  d i f f u s e .  

CM = 4,  CH = 0. 

Some almond shaped Altocumulus a r e  p resen t  a t  a higher l e v e l .  

P l a t e  9 (10) ------------ 
CL = 5 Stratocumulus 

The cloud f i l l s  t h e  sky, but  s e p a r a t e  p a r t s  with dark shading and b r i g h t  s i d e s  
a r e  c l e a r l y  seen. 

CM = X, CH = X, Medium and h igh  clouds a r e  no t  v i s i b l e .  

P l a t e  10 (11) ------------- 
CL = 5 Stratocumulus 

The waves of Stratocumulus form a g r e y  cover, the  o u t l i n e s  of  which a r e  not 
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sharp, bu t  fuzzy and have a s o f t  appearance.  

C M = x ,  C H = x m  

P l a t e  11 (12)  ------------- 
CL = 6 S t r a t u s  a s  a l aye r  

The S t r a t u s  appears  a s  a s o f t ,  cont inuous smoke-like l aye r ,  which i s  dark  i n  
some p a r t s  and th inne r  i n  o the r s .  It i s  low and covers t h e  tops  of t h e  h i l l s .  

P l a t e  1 2  (13)  ------------- 
C = 6 Ragged S t r a t u s  L 
Ragged patches of S t r a t u s  a r e  formed from d i s so lv ing  fog and from S t r a t u s  of 
t h e  kind of p l a t e  11. A t  some p l a c e s  i n  t h e  p i c tu re ,  t he  rounded tops  i n d i c a t e  
a s t a r t  of Cumulus formation, 

P l a t e  13 (14)  ------------- 
. . 

CL = 7 Ragged Cumulus of bad weather  

Against t h e  l i g h t  background, ragged pa tches  of Cumulus a r e  seen.  

CM = 2, CH = X. The l i g h t  background i s  formed by Nimbostratus. 

P l a t e  14 (15)  ------------- 
CL = 8 Cumulus and Stratocumulus w i t h  bases  a t  d i f f e r e n t  l e v e l s  

Cumulus t o p s  push upwards through a s h e e t  of Stratocumulus. The Cumulus show 
d i s t i n c t  h o r i z o n t a l  bases .  The b a s e  o f  Stratocumulus i s  more d i f f u s e ,  bu t  i n  
p l aces  t h e r e  i s  a . d e f i n i t e  formation of waves and rows. 

CM = 0, CH = 0 .  The c l e a r  sky i s  seen i n  t h e  background. 

P l a t e  15 (18) ------------- 
C~ 

= 9 Cumulonimbus with a n v i l  t o p  

The t y p i c a l  form of t h e  a n v i l  has  appeared out  of t h e  upper p a r t  of a Cumulo- 
nimbus. 



CL = 9 Cumulonimbus wi th  a r a i n  shower 

The dark co lour  of t h e  sky and t h e  s e a  i n d i c a t e s  t h a t  t h e  cloud mass i s  a very 
t h i c k  one. The . ra in shower near  t h e  c e n t r e  of the  p i c t u r e  makes it c l e a r  t h a t  
t h i s  i s  a Cumulonimbus 

P l a t e  17 (20) ------------ 
CL = 9 Cumulonimbus wi th  hanging "udders" 

The hanging udders (mamma) a t  t h e  b a s e  of t h e  cloud a r e  p a r t  o f  a Cumulonimbus. 

P l a t e  18 (21) ------------ 
CM = 1 Thin A l t o s t r a t u s  

The shee t  of A l t o s t r a t u s  i s  so t h i n  t h a t  t h e  sun is v i s i b l e  through i t .  

CL = 7, CH = 0. Below t h e  A l t o s t r a t u s ,  there  a r e  ragged pa tches  of  Cumulus. 

The weather cond i t i ons  a r e  bad, t h a t  i s  why C = 7. 
L 

P l a t e  19 (24) ------------ 
CM = 2 Nimbostratus 

The sky i s  da rk  grey and t h e  f a l l i n g  r a i n  nea r ly  h ides  t h e  l i g h t e r  s t r e a k s  on 
the  cloud base.  The Code CM = 2 i s  u s u a l l y  used wi th  cont inuous r a i n .  

P l a t e  20 (26) ------------ 
CM = 3 Altocumulus n o t  completely h id ing  t h e  blue sky and t h e  sun 

The shee t  of Altocumulus i s  composed of a l a r g e  number o f  smal l  c louds  l i k e  
f i s h  s c a l e s .  I n  some p laces ,  b l u e  s k y  shows through the  openings, bu t  t h e  
l a y e r  is always so t h i n  t h a t  t h e  p o s i t i o n  of t h e  sun i s  ev iden t .  

P l a t e  21 (29) ------------ 
CM = 4 Altocumulus i n  small  pa t ches  

Although t h e  small  pa tches  make t h e  cloud resemble Cirrocumulus, t h e  da rk  



88 ANNEX V I  

shading a t  t h e  lower l e f t  i n d i c a t e s  t h a t  t h i s  i s  Altocumulus. Moreover, t h e  
b e a u t i f u l  colours  near  the sun  a r e  t y p i c a l  of Altocumulus. 

P l a t e  22 (58) ------------ 
CM = 4 Altocumulus i n  the form of  almonds and f i s h  

The clouds t h a t  show the form of almonds o r  f i s h  a r e  a t  d i f f e r e n t  l e v e l s .  The 
h igher  clouds above a re  Altocumulus, t h e  dark clouds below Stratocumulus. 

. .  , . 

C L  = 8, CH = 0 .  I n  addi t ion  t o  t h e  Stratocumulus, t h e r e  a r e  some ragged 
Cumulus. 

P l a t e  23 (31) ------------ 
CM = 5 Altocumulus moving across  t h e  sky 

The Altocumulus has almost covered t h e  sky. The b lue  sky can be seen through 
small  openings and t h e  clouds appear i n  long rows. 

C L = O ,  C H = O .  

P l a t e  24 (32) ------------ 
CM = 6 Altocumulus formed by t h e  spreading out  of the  t o p s  of Cumulus 

The l a r g e  pa tch  of Altocumulus i n  t h e  cent re  of t h e  p i c t u r e  i s  formed by 
spreading of t h e  darker mass of Cumulus below it. 

CL = 9, CH = 0. A l i g h t  patch o f  &I a n v i l  of Cumulonimbus i s  seen t o  the  
l e f t .  

P l a t e  25 (34) ------------ 
C = 7 Altocumulus a t  two d i f f e r e n t  l e v e l s  

M .. . 

The dark,  upper l a y e r  appears i n  t h e  lowermost r i g h t  corner  of the  p ic tu re .  
The- patches i n  the  lower l e v e l  a r e  much l i g h t e r  because of t h e  sunl ight .  

P l a t e  26 (36) -_---------- 
C = 7 Altocumulus together  with A l t o s t r a t u s  

M 
The sky i s  completely covered by a s h e e t  of Al tos t r a tus  t h a t  i s  t h i c k e s t ' n e a r  
t h e  horizon. Nowhere i s  t h e  sheet  t h i c k  enough t o  hide t h e  sun. A t  the  l e f t  
and nea r  t h e  horizon, t h e r e  zre  pa tches  of Altocumulus, some of which have an 
almond shepe . 
C L  = 0, CH = 0.  
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P l a t e  27 (38)  ------------ 
CM = 8 Altocumulus wi th  smal l  towers  

Long.patches of Altocumulus s t r e t c h  a c r o s s  t he  sky. Some o f  them a r e  only ve ry  
t h i n  l i n e s ,  o t h e r s  a r e  t h i c k e r  w i t h  f l a t  bases and small to,wers a t  t h e  top .  
S i m i l a r  clouds a r e  o f t e n  made by j e t  a i r c r a f t ,  bu t  such a r t i f i c i a l  c louds should 
no t  be considered i n  weather r e p o r t s ,  

Some o z . t h e  t u f t s  a r e  more cohpact t han  t h e  o thers .  
bu t  n e a r  t h e  horizon t o  t h e  r i g h t ,  t h e  patches seem 

Most o f  them a r e  s c a t t e r e d ,  
t o  be arranged i n  bands. 

P l a t e  29 (40) ------------ 
CM = 9 Altocumulus i n  a chao t i c  sky 

There a r e  many cloud types  a t  d i f f e r e n t  l eve l s ,  g iv ing  a chao t i c  o r  'confused 
appearance t o  t h e  sky .  
I n  t h e  p i c t u r e ,  t h e r e  a r e  many pa t ches  of  Altocumulus, some wi th  smal l  towers  
a t  t h e  t o p .  

CL = 2, I n  t h e  shadow of t h e  upper  clouds,  t h e r e  a r e  f a i r l y  h igh  Cumulus i n  
t h e  c l e a r  sky above t h e  horizon. 

CH = 8. The continuous white  s h e e t  t h a t  covers t he  upper p a r t  o f  t h e  p i c t u r e  
i s  a C i r r o s t r a t u s .  

P l a t e  30 (42) , -----.,------ 
CH = 1. H a i r l i k e  C i r r u s  

H a i r l i k e  s t r e a k s  of C i r r u s  a r e  spread  over  the sky. I n  some p l aces  t hey  al-e 
tangled ,  i n  o t h e r s  more r e g u l a r .  

P l a t e  31 (44)  ------------ 
CH = 2 Dense pa tches  of C i r r u s  

A dense pa tch  of C i r r u s  i s  moving a c r o s s  t h e  sky. It has  a w i r r e g u l a r  shape 
and t i e  edges look l i k e  t u f t s  of hair. No dark p a r t s  a r e  seen because of t h e  
d i r e c t  sun l igh t  of  a low sun. 
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P l a t e  3 2  (45) ------------ 
CH = 2 Dense patches of Cirrus 

The patches of C i r r u s  look l i k e  t u f t s  of h a i r  and have a s i l k y  appearance. 
They a r e  t h i c k  enough t o  have dark  shadows a t  t h e i r  bases.  The long cloud 
ac ross  t h e  middle of t h e  p ic tu re  i s  l i k e  Altocumulus wi th  towers (cM = 8). 
bu t  h e r e  t h e  base i s  no t  f l a t  and t h e  cloud is  smooth and s i l k y .  

P l a t e  33 (46) ------------ . . 

C = 3 Dense Cirrus i n  the  form of a n  a n v i l  H 
The l a r g e  patch of Cir rus .and a sma l l e r  one t o  t h e  r i g h t  a r e  clouds remaining 
from t h e  t o p  of a Cumulonimbus. The h a i r l i k e  t u f t s  of 
seen a t  t h e  top. 
Some small  but  

CL = 2, CM = 

P l a t e  34 (49) ------------ 
CH = 4 Ci r rus  

Hooks a r e  seen 
of  t h e  f igu re .  
storm. 

f a i r l y  h igh  Cumulus a r e  seen above t h e  

0. 

wi th  hooks and t u f t s  e n t e r i n g  t h e  sky 

on most of the  s t r e a k s  of C i r r u s  t u f t s  
Such near ly  p a r a l l e l  s t r e a k s  of C i r r u s  

a Cirrus a r e  c l e a r l y  

horizon. 

and i n  t h e  l e f t  p a r t  
o f t en  come before  a 

P l a t e  35 (51) ------------ 
CH = 5 C i r r o s t r a t u s  enter ing  t h e  sky,  but  s t i l l  no t  up t o  45O 

I n  t h e  upper half  of t h e  p ic tu re ,  t h e  C i r rus  clouds a r e  t h i n  white  patches o r  
t u f t s .  The C i r rus  below i s  joined t o  form a t h i n  white  sheet  t h a t  i s  moving 
ac ross  t h e  sky. 

CL = 2, C = 0 .  Cumulus a r e  seen j u s t  t o  t h e  : l e f t  of the  chimneys. M 

P l a t e  36 (52) ------------ 
C~ 

= 6 C i r r o s t r a t u s  increas ing  and extending higher  than  45 degrees above 

t h e  horizon 

A t  t h e  top  of t h e  p ic tu re ,  long f i n g e r s  of h a i r l i k e . c l o u d  extend ahead of t h e  
shee t  of C i r r o s t r a t u s  t h a t  has  reached more than 45 degrees above t h e  horizon.. 

C L  = 2, CM = 0 .  There a r e  many Cumulus n e a r '  t h e  horizon. 
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P l a t e  37 (53) ------------ 
CH = 7 Ve i l  of C i r r o s t r a t u s  

The b lue  sky appears  t o  be covered by a white  ve i l .  I n  a  wide c i r c l e  around 
t h e  sun, a  ha lo  forms a r i n g  of b e a u t i f u l  colours. The ex i s t ence  of such a 
ha lo  around t h e  sun or  t h e  moon is a c h a r a c t e r i s t i c  f e a t u r e  of C i r r o s t r a t u s .  

P l a t e  38 (54) 
- - - - - - - - - - - - ,  

CH = 8 C i r r o s t r a t u s  not  changing i n  amount 

Bands of  C i r rus  l i e  near ly  p a r a l l e l  a c r o s s  t h e  sky, but towards t h e  horizon,  
t h e  cloud cover i s  a continuous s h e e t  of C i r r o s t r a t u s  t h a t  does n o t  show any 
c l e a r  f e a t u r e s ,  

P l a t e  39 (56) ------------ 
.. CH = 9 Cirrocumulus' 

This  i s  a t y p i c a l  Cirrocumulus w i t h  a  very f i n e  p a t t e r n  of r i p p l e s  i n  rows. 

P l a t e  40  (57) ------------ 
CH = 9 Cirrocumulus a s  t h e  most predominant cloud 

The cloud l a y e r  has t y p i c a l  f e a t u r e s  of  Cirrocumulus. There a r e  a reas  of t u f t s ,  
of f i n e  r ipp les ,  and near  t h e  c e n t r e  a  l a r g e  white patch. 

PART B 

DRAFT TEXT TO A CHAPTER ON OBSERVATION OF CLOUDS 

1. Int roduct ion  

The obse rva t ion ,o f  clouds should begin with t h e  i d e n t i f i c a t i o n  of  a l l  
the  cloud types present .  This should be followed by an es t ima t ion .o f  . t h e  cloud 
amounts and i f  poss ib le ,  measurement of t h e  height of t h e  cloud base. 

I n  order  t o  ob ta in  a  c o r r e c t  i d e n t i f i c a t i o n  of clouds, it i s  d e s i r a b l e  
t h a t  t h e  observer should maintain, a s  f a r  a s  prac t icable ,  a  more o r  l e s s  
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cont inuous "p i c tu re"  i n  h i s  mind of t h e  cloud s t r u c t u r e  i n  t h e  sky and i t s  
development. When a ship i s  on t h e  h i g h  sea ,  t h e  deck o f f i c e r  on watch on 
t h e  b r idge  of t h e  s h i p  i s  u s u a l l y  i n  a  good p o s i t i o n  t o  do t h i s ,  i n  s o  f a r  
a s  h i s  normal d u t i e s  permit. He i s  t h u s  o f t en  ab le  t o  i d e n t i f y  a " d i f f i c u l t "  
cloud by r e c a l l i n g  t h e  r ecen t  h i s t o r y  of t h a t  cloud, i n  t h e  course  of which 
it may have passed through a  more e a s i l y  recognizable  phase. 

Furthermore, many of t h e  s p e c i f i c a t i o n s  of t h e  CL, CM ,and CH codes. a r e  
based on the  assumption t h a t  t h e  observer  has watched t h e  evolu t ion  of t h e  
sky, Unless he has done so,  he i s  o f t e n  unable,  f o r  example, t o  d i f f e r e n t i a t e  
c o r r e c t l y  between C L  = 4 and C L  = 5. 

A more o r  l e s s  conti-nuous watch on t h e  sky i s  a l s o  very h e l p f u l  when 
c locds  occur i n  superimposed l a y e r s .  The r e l a t i v e  movement may r e v e a l  clouds 
previous ly  hidden, thereby enab l ing  t h e  observer  t o  obta in  some idea  of t h e i r  
amount and t h e i r  he igh t ,  

During d&ytime, when a c t u a l l y  observing t h e  clouds, it i s  advisable  
f o r  t h e  observer  t o  use s p e c t a c l e s  w i t h  proper ly  o r i en t ed  p o l a r i z i n g  g l a s s e s  
o r  w i th  red, o r  dark-yellow, curved, g l a s s e s .  The s p e c t a c l e s  should p re fe rab ly  
be f i t t e d  wi th  opaquc s ide  wings. A l t e r n a t i v e l y ,  cloud,., may be observed by 
r e f l e c t i o n  i n  a  black mirror .  A s h e e t  of g l a s s  - 10" x 6" i s  a  convenient s i z e -  
pa in ted  black on one s ide,  works admirably.  

2 ,  I d e n t i f i c a t i o n  of c louds 

The obse rv~ . t i on  of a clcud invo lves  : 

( a )  I t s  i d e n t i f i c a t i o n  a s  one of  t h e  b a s i c  types;  

(b)  An e s t ima t ion  of t h e  h e i g h t  of  i ts  base expressed i n  t e n s  o r  hundreds 
of metres, o r  hundreds, o r  thousands of f e e t ,  above t h e  po in t  of ob- 
se rva t ion ;  

( c )  An es t imat ion  of i t s  amount expressed as e igh ths  of t he  sky covered. 

The fundainental d i sLinc t ior i  i n  s t r u c t u r e ,  which has g r e a t  s ign i f i cance  
f o r  fo recas t ing ,  i s  between " l aye r "  o r  "shee t"  clouds, and "heap" clouds, 1 . e .  
c louds wi th  v e r t i c a l  developmen't. An example of t h e  l a t t e r  a r e  Cumulus, some- 
t imes known a s  t h e  "wosl pack" o r  "caul i f lower"  cloud, and Cumulonimbus, t h e  
"thunder" o r  "zwi l"  cloud. I n  t h e  f u r t h e r  c l a s s i f i c a t i o n  of s h e e t  o r  l a y e r  
clouds, he ight  i s  taken i n t o  account ,  bu t  t h e  c l a s s i f i c a t i o n  i s  n o t  s t r i c t l y  
one of he igh t ,  so  much a s  of appearance and knowledge of t h e  o r i g i n  of t h e  
cloud. The main c l a s s i f i c a t i o n  i s  as fo l lows  : 

Sheet  c louds --.- Approximate he igh t  of base  

i r r u s  ( ~ i ) l  P o l a r  r e g i o n s :  a b o v e g k m  (10,000 f t )  
High < Cirrocumulus Temperate reg ions  : above 5 km (16,500 f t )  

i r r o s t r a t u s  ( C ~ J -  (Cc'7 T r o p i c a l  regions : above 6 km (20,000 f t )  
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. ' ~ l t o c u m l u s  (AC)~, P o l a r  regions : 2 4  km (6,500-13,000 f t )  
Middle- A l t o s t r a t u s  (AS) Temperate regions : 2-7 km (6,500-23,000 f t )  

IJJirnbostratus (NS) / Trop ica l  regions : 2-8 km (6,500-25,000 f t )  - 

S t r a t u s  
Low Below 2 km (6,500 f t )  

Heap clouds (wi th  v e r t i c a l  development) - 
Cumulus 
Cumulonimbus 

Below 2 km (6,500 f t )  

P r e c i p i t a t i o n  a l s o  provides a u s e f u l  clue concerning t h e  i d e n t i t y  of 
t h e  cloud type present .  

Thus : 

Drizz le ,  i c e  prisms and snow g r a i n s  from S t r a t u s ;  ----------------------------------- 
Showers of  r a i n ,  snow and h a i l  from Cumulus o r  Cumulonimbus; .............................. 

3 Estimation of cloud height  

It i s  d i f f i c u l t  t o  est imate t h e  he ight  of middle o r  high clouds without  
a g r e a t  dea l  of p rac t i ce .  The apparent  s i z e  of t h e  cloud elements i s  o f t e n  an 
i n d i c a t i o n  of he ight .  For example, when t h e  individual  c loud le t s  of an Alto- 
cumulus l aye r  appear l a rge ,  it i s  probable t h a t  t h e  he ight  i s  nea r  t h e  lower 

. l i m i t  of t h e  middle cloud band, whereas a l aye r  whose clouds appear small  i s  
probably .nearer  t h e  upper limit. Layers  having t h e  appearance of Altocumulus 
w i t h  l a r g e  ind iv idua l  elements a r e  o f t e n  found a t  heights  between 1,800 m 
(6,000 f t )  and 3,000 m (10,000 f t ) .  The est imation of t h e  he igh t  of t h e  s t r a -  
t i f i e d  cloud, ,e.g.,  A l t o s t r a t u s  o r  Nimbostratus, i s  p a r t i c u l a r l y  d i f f i c u l t .  
The lack of pronounced s t r u c t u r e  makes it easy t o  gain a f a l s e  impression of 
he ight .  Valuable experience can be gained on occasions when t h e  observer  knows 
t h a t  h i s  sh ip  i s  steaming towards a depression,  by watching t h e  gradual  lcwer- 
i n g  of t h e  cloud base. The obse rve r ' s  impressions of t h e  appearance of t h e  
sky i n  t h e  successive s t a g e s  of lowering w i l l  a s s i s t  h i s  judgement on f u t u r e  
occasions. It i s  .only by such experience t h a t  an observer can d i s t i n g u i s h  
between a l a y e r  of Nimbostratus i n  t h e  lower middle band and a similar l a y e r  
a t ,  perhaps, only 600 - 9 0  rn (2,000 - 3,000 f t )  . 

Care must .be taken before u s i n g  the  apparent speed of a cloud a s  an 
i n d i c a t i o n  of i t s  height .  This  apparent  speed depends not  only on t h e  v e l o c i t y  
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of  t h e  wind a t  cloud l e v e l ,  b u t  a l s o  on t h e  course  and speed of t h e  s h i p  it- 
s e l f .  A g r e a t  apparent  speed with l i g h t  o r  moderate winds and i n  a c r o s s  d i -  
r e c t i o n  t o  t h e  course of the  s h i p  sugges t s  a lower cloud base than smal l  ap- 
pa ren t  speeds wi th  s t rong  sur face  winds. 

The es t imat ion  of  cloud h e i g h t  a t  n i g h t  i s  n o t  easy because of  t h e  
d i f f i c u l t y  of recognizing t h e  v a r i o u s  cloud types .  On land,  t h e  d i f f i c u l t y  
has  been overcome by t h e  use of t h e  " c e i l i n g  l i g h t  p ro j ec to r "  o r  cloud search-  
l i g h t ,  which permits  t h e  accura te  measurement of cloud he igh t  dur ing  darkness .  

4. T o t a l  cloud cover and cloud amount 

The t o t a l  cloud cover i s  t h e  f r a c t i o n  of t h e  c e l e s t i a l  dome covered 
by a l l  c louds  v i s i b l e .  

The term cloud amount, former ly  c a l l e d  " p a r t i a l  cloudiness",  i n  r e -  
f e r ence  t o  c e r t a i n  clouds o r  c e r t a i n  combinations o f  c louds i s  t h e  f r a c t i o n  
of  t h e  sky covered by those clouds o r  t h a t  combinations of  clouds. 

I n  making t h e  observat ion,  it i s  necessary t o  s t a n d  i n  a p o s i t i o n  
a f fo rd ing  an unin ter rupted  view of t h e  whole sky. To make an e s t ima te  f o r  
t h e  whole sky a t  once r e q u i r e s  p r a c t i c e  and, i s  r a t h e r  d i f f i c u l t  a t  f i rs t .  
It i s  convenient t o  imagine t h e  sky  d iv ided  i n t o  quadrants  by two a r c s  drawn 
a t  r i g h t  angles  through the  z e n i t h .  Each quadrant represents two-eights of  
t h e  t o t a l  sky ,  I f  we choose t h e  most app ropr i a t e  o f . t h e  f i g u r e s  : 

0 = c l e a r  o r  a lmos t  c l e a r  of cloud 
1 = about ha l f  covered 
2 = completely o r  almost completely covered wi th  cloud 

f o r  each sepa ra t e  quadrant, t h e  t o t a l  amount of  cloud f o r  t h e  whole sky i s  
obta ined  simply by adding t h e  amounts i n  t h e  s e p a r a t e  quadrants .  

The es t imat ion  of  cloud amounts may be d i f f i c u l t  i f  some of t h e  clouds 
p re sen t  a r e  only p a r t l y  v i s i b l e  o r  temporar i ly  completely concealed. This  i s  
o f t e n  t h e  case  when t h e  clouds occur  i n  superposed pa tches  o r  l a y e r s .  The 
observer  may then .ob ' ta in  a s u f f i c i e n t l y  r e l i a b l e  e s t ima te  of t he  cloud amount. 
by observing t h e  sky over a per iod  o f  time, as clouds previous ly  hidden by 
o t h e r  c louds  may, owing t o  t h e i r  r e l a t i v e  movement, become v i s i b l e .  When 
c louds  occur  i n  superpos i t ion ,  t h e  sum of t h e  d i f f e r e n t  cloud amounts may of 
course  exceed t h e  t o t a l  cloud cover .  

It should be noted t h a t ,  owing t o  t h e  e f f e c t  of perspec t ive ,  gaps e x i s t  
i n g  between clouds near  the hor izon  may no t  be v i s i b l e  t o  t h e  observer .  Only 
gaps which a r e  v i s i b l e  from t h e  o b s e r v e r ' s  p o s i t i o n  should be taken i n t o  ac-  
count  i n  e s t ima t ing  cloud cover o r  c loud amounts. 

When t h e  c e l e s t i a l  dome is  p a r t i a l l y  hidden by haze, fog  o r  smoke, 
t h e  t o t a l  cloud cover and t h e  cloud amounts should be es t imated  from t h e  un- 
hidden f r a c t i o n .  When a - p a r t  of t h e  c e l e s t i a l  dome i s . v e i l e d  by p r e c i p i t a t i o n ,  



t h e  p a r t  should be considered as  covered by the cloud which produces t h e  pre-  
c i p i t a t i o n .  

5. Night  observa t ions  

A t  n i g h t ,  t h e  sky should b e  examined from a dark p lace ,  we l l  away from 
l i g h t s ,  e s p e c i a l l y  when the  atmosphere i s  hazy. The observer  should n o t  a t -  
tempt t o  make cloud observa t ions  immediately a f t e r  leav ing  a b r i g h t l y  lit 
place; t ime must be allowed f o r  t h e  eyes t o  become adapted t o  darkness .  

On n i g h t s  when t h e  moon is more than  one-quarter f u l l ,  it should be 
poss ib l e  t o  i d e n t i f y  clouds and t o  determine the  t o t a l  cloud cover and t h e  
amounts o f  d i f f e r e n t  types  almost as we l l  a s  i n  d a y l i g h t .  When t h e  moon is 
l e s s  than  one-quarter  f u l l ,  t he re  may be d i f f i c u l t y  i n  i d e n t i f y i n g  clouds 
a t  l a r g e  angular  d i s t a n c e s  from it, though t h e i r  presence and approximate 
amount may be deduced from t h e  b l o t t i n g  ou t  of s t a r s .  The d i f f i c u l t i e s  a r e  
of course s u b s t a n t i a l l y  increased  i f  t h e r e  i s  no moon a t  a l l ,  i n  which case 
only t h e  t o t a l  cloud cover can be determined. The observer  should su-plement 
h i s  d i r e c t  observa t ion  of t h e  sky by no t ing  the  occurrence o r  non-occurrence 
of r a i n  and snow (Nimbostratus g iv ing  cont inua l  p r e c i p i t a t i o n ,  Cumulonimbus 
g iv ing  showers),  d r i z z l e  ( s t r a t u s )  , h a i l ,  thunder and l i g h t n i n g  (~umulonimbus) , 
I n  t h e  absence of such a s s i s t ance  i t  i s  d i f f i c u l t  t o  d i f f e r e n t i a t e  between 
low, middle and h igh  clouds and r e l i a b l e  observat ion depends upon t h e  degree  
of i l l u m i n a t i o n  p re sen t  i n  t h e  sky and t h e  experience of t h e  observer .  

I n  connexion wi th  t h e  es t imat ion  of  t o t a l  cloud cover a r r i v e d  a t  from 
t h e  b l o t t i n g  out of s t a r s ,  e t c . ,  it should be borne i n  mind t h a t  t h e  b r i g h t e r  
p l a n e t s  and first magnitude s t a r s  a r e  v i s i b l e  through t h i n  v e i l s  of C i r r u s ,  
C i r r o s t r a t u s  and Cirrocumulus, and t h a t  s t a r s  near t h e  hor izon  may be b l o t t e d  
out  by haze alone. 



REVISED IEPPE31NA'I'IONAL SYSTEI4 OF VISUAL STORM WARNING STGNAI.3 

Day Descr ip t ion of wind force 
3 l g a l s  

A Gale o r  storm 
commenclrrg In the NW quadrant 

Gale o r  storm 
commer~cing i n  the SW quadr:m+. 

t Oale o r  storm 
commencing i n  t l ~ e  NE .q~uadrant. 

T . 

Oule o r  storm 
commencing. i n  the SE &adrant 

W l11d i s  exyevl .wl  Lo veer ( c l  ockwJ.:;r 
chu:~p: I I I  d i  rrn1.i  on) 

Wind is expected t c  hack (corc:~L!?i. 
clockwise) change i n  d i ~ w  t..l GI I) 

Thls s i @ a l  appl les  t o  wind of force  7 
Beaufort (28-33 knots)  ( o r  force 6 
( 2 2 - 3  knots) if . l o c a l  circum., - t ames -  . 
e.g. f i sh ing  a c t i v i t i e s  e t c .  - r equ i re  
such a lower l imi t )  

. . 

The cones apply t o  wind of f o r i e  8 Beau- 
f o r t  (.$-40 knots) o r  more ( o r  force .( 
(28-33 knots) i f  Local c l  rcums t m c e s  ne- 
c s s s l  t a t e  the ind ica t ion  of wind d i r ec -  

* Hurricane ( o r  l oca l  synonym) with 
wind of fo rce  12 Beaufort (64 k t s  
and above) from any direction 

N O T E S :  

(1)  More than one day s i g n a l  may be hoisted simultaneousiy i f  des i red ,  e.g.  : 

( a )  To ind ica t e  a gale commencing . i n  the  SW quadrant and veering ( i n  t h i s  case  t h e  o r i g i n a l  
d i r e c t i o n  i s  indicated by the  cones)& 

(b)  To ind ica t e  the .d i r ec t ion  of an expected nenr ga le  ( i n  t h i s  case  t h e  b a l l  is  hois ted  
together  with the appropr ia te  cones): 

(2) Additional s ignals  may be used t o  meet local  requirements, provided t h e i r  appearance and 
spec i f i ca t ions  a r e  d i s t i n c t  from those o f  the in t e rna t ionn i  Signals.  

*) Legend : white red green 

0 60 0 
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PART C 

LAY-OUT OF MARINE SECTION OF THE WORLD CLIMATIC ATLAS 

Composition 
, .. 

1. The marine sect ion i s  composed of a number of volumes each dea l ing 'wi th  
one of t he  areas  of respons ib i l i ty  i n  which the oceans have been divided.  The 
volumes a r e  as  follows : 

Volume A 
Volume B 
Volume C 
Volume D 
Volume E 
Volume F 
Volume G 
Volume H 
Volume J 
Volume K 
Volume L 
Volume M 

: Volume N 

Arct ic  Ocean 
North At lant ic  Ocekn 
North Paci f ic  Ocean 
South Pacif ic  Ocean 
South Atlantic Ocean 
Indian Ocean 
Antarc t ic  Ocean 
B a l t i c  
North Sea 
Mediterranean 
Black Sea 
Persian Gulf 
Red Sea 

Project ion 

2 .  . I n  accordance with Technical Regulation 8.6.1.2, Mercator 's 
should be employed with t he  exception of Volumes A and G f o r  which t he  s te reo-  
graphic project ion should be used. 

Scales 

3 The scale  ( ~ e r c a t o r  a t  l a t i t u d e  22030T, stereographic a t  90) of the  
d i f f e r en t  char ts  should be as  fol lows : 

( a )  Volumes A - G included ...................... 
Charts 1, 13 and 14 
Charts 15 - 20 included 
The remaining char ts  

(b)  Volumes H - N included ...................... 
Charts 1, 13 and 14 1 : 10,000,000 
Charts 15 - 20 included 1 : 40,000,000 
The remaining char ts  1 : 20,000,000 



100 ANNEX V I I I  

Dimensions of t h e  volumes and d i s p o s i t i o n  of t h e  c h a r t s  

4.  The dimensions of  a l l  volumes should be 75 crn h i g h  and 50 cm wide. 

5 The number o f  c h a r t s  on each page should be chosen i n  such a manner 
t h a t  a most economical u se  of t h e  a v a i l a b l e  space i s  made. 

6 .  The c h a r t s  on t h e  s c a l e  1 : 20,000,000, i n  t h e  Volumes B - F included, 
should be placed on two pages f ac ing  one another .  

7. The a rea  t o  be depic ted  on t h e  c h a r t  of Volume A should be such t h a t  
t h e  Hudson Bay and the  White Sea a r e  included.  

Dimensions of t h e  squares  

8, The numerical va lue  should b e  g iven  : 
i n  Volumes A and G f o r  squares measuring two degrees  of  l a t i t u d e  and 

5 degrees o f  longi tude up  t o  TO0 l a t i t u d e  
10 degrees of longi tude from 70° - 80° . ,  l a t i t u d e  
20 degrees of  longi tude from 800 - 860 l a t i t u d e  
40 degrees of  longi tude from 860 - 880 l a t i t u d e  

360 degrees of  longi tude from 880 - 90° l a t i t u d e  

i n  Volumes B - F included f o r  each two-degree square; 
i n  Volumes H - N included f o r  each one-degree square.  

9. The s tandard  vec tor  d e v i a t i o n  e l l i p s e s  of t h e  wind, i n  t h e  Volumes 
A - G included,  should genera l ly  be  g iven  f o r  each f ive-degree square.  

Exceptions may be  made : 

( a )  I n  a r eas  where t h e  number of  observa t ions  is  i n s u f f i c i e n t ;  

( b )  I n  h i g h - l a t i t u d e  areas ,  where t h e  dimension of a degree of  longi tude  ,, 

i s  much smal le r  than a t  lower l a t i t u d e s ;  

( c )  I n  c o a s t a l  a r eas .  

However, t h e  squares  should n o t  cover more than  f i v e  degrees  of l a t i t u d e .  

I n  t h e  Volumes H - N inc luded ,  t h e  s tandard  v e c t o r  dev ia t ion  e l l i p s e s  
of  t h e  wind should genera l ly  be g iven  f o r  each two-degree square,  wi th  excep- 
t i o n s  a s  i n d i c a t e d  above. 

The dimensions o f  t he  squares  f o r  t h e  s tandard vec to r  dev ia t ion  e l l i p s e s  
of  t h e  c u r r e n t s  should genera l ly  b e  based on t h e  same p r i n c i p l e s ,  bu t  they may 
be a l t e r e d  i n c i d e n t a l l y ,  when circumstances make t h i s  d e s i r a b l e .  

10.  The s e l e c t e d  a r e a s  should a s  f a r  a s  poss ib l e  correspond w i t h  t h e  a r e a s  
f o r  which c l ima to log ica l  summaries have been o r  a r e  t o  be published. 
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Text -.- 
11. The t e x t  should b e  p r in t ed  i n  a l l  o f f i c i a l  languages of t h e  Orgariization. 

12. Besides t h e  explana t ions  of t h e  d i f f e r e n t  c h a r t s  and t h e  sources,  num- 
be r s  and per iods  of observat ions,  t h e  t e x t  should inc lude  as f a r  a s  appl icable :  

( a )  Tables o r  diagrams of  semi-d iurna l  v a r i a t i o n  of  a i r  p re s su re  f o r  each 
month f o r  s e l e c t e d  a r e a s  i n  t h e  t r o p i c s  only; 

(b)  Tables of frequency of t h e  occurrence  of t r o p i c a l  cyclones f o r  each 
month; 

. (c)  More d e t a i l e d  d a t a  obta ined  from f i x e d . s h i p  s!;ations, Th i s  should i n -  
c lude t h e  elements enumerated i n  P a r t  D of t h i s  m e x ;  : 

(d)  M o r e d e t a i l e d d a t a  o b t a i n e d w i t h i n  s e l e c t e d a r e s s . ' T h 5 s  shoul .d inc lude ,  
a s  f a r  a s  poss ib le ,  bes ides  t h e  elements enumerated i n  P a r t , D ,  a l s o  t h e  
number of days of occwrence  of t h e s e  elements; 

( e )  I n  so far  a s  poss ib le ,  diagrams wi th  i sop le ths  of t h e  d i f f e r e n t  elements 
along t h e  p r i n c i p a l  sh ipping  r o u t e s  ( s ee  attachment t o  t h i s  p a r t  of t h e  
annex) ; 

( f >  I n  so far  a s  poss ib le ,  r e p r e s e n t a t i o n  of c l ima t i c  t r ends  o f  t h e  d i f f e r -  
e n t  elements observed a t ' f i x e d  s h i p  s t a t i o n s  a ~ d ' i n  s e l e c t e d  a r e a s .  

Char t s  

13. The marine. s e c t i o n  should c o n t a i n '  f o r  each month c h a r t s  w i t h  t h e  'follow- 
ing  d a t a  : 

Chart  1 ------- 
. ._ :  ' '  

(a )  s t a n d a r d '  vec to r  dev ia t ion  e l l i p s e s  of 2 5 ,  5@ and 75% p r o b a b i l i t y  o f  
t h e  wind wi th  t h e  number of observa t ions ;  

(b )  Percentage frequency of wind speeds  0 - 4, 5 - 9, 10 - 19, 20 - 29 , h o t s ,  
etc.., f r o m , a l l  d i r e c t i o n s  w i t h  each  s tandard v e c t o r  d e v i a t i o n  e l l i p s e ;  

. . . . 

( c )  I s o l i n e s  of percentage f requency  of  occurrence of winds of Beaufort  6 
a n d ,  g rea t e r ;  

(d) I s o l i n e s  of percentage frequency of occurrence of  winds of  Beaufort  8 
and g r e a t e r .  

Chart  2 ------- 
( a )  Numerical va lues  of mean a i r  p r e s s u r e  with t h e  number of observa t ions ;  

(b) I soba r s  . a t  2 mb i n t e r v a l s ;  

( c )  Typical  t r a c k s  of  t r o p i c a l  cyc lones ;  

(d)  Primary t r a c k s  of e x t r a - t r o p i c a l  cyclones.  
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Char t  3 ------- 
. ( a )  Cumulative frequency curves  of  a i r  p ressure  f o r  f i xed  s h i p  s t a t i o n s  

and s e l e c t e d  areas; 

(b)  I s o l i n e s  of percentage frequency of occurrence o f  t o t a l  cloud amounts 
0, 1 or  2 oktas;  

( c )  I s o l i n e s  of  percentage f requency  of occurrence of  t o t a l  cloud amounts 
6, 7 o r  8 oktas .  

Chart  4 ------- 
( a )  Numerical va lues  of mean a i r  temperature w i t h  t h e  number of observa- 

t i o n s ;  

(b) Isotherms o f  mean a i r  t empera ture  a t  1°C i n t e r v a l s ,  wi th  t h i c k e r  i s o -  
therms a t  5 O C  i n t e r v a l s ;  

( c )  I s o l i n e s  o f  s t a n d a r d d e v i a t i o n  of s i n g l e  observa t ions  o f a i r t e m p e r a -  
t u r e .  

Char t  5 ------- 
( a )  Numerical values of  mean sea su r face  temperature wi th  t h e  number of 

observa t ions ;  

(b)  Isotherms of mean s e a  s u r f a c e  temperature a t  1°C i n t e r v a l s  wi th  t h i c k e r  
isotherms a t  5 O C  i n t e r v a l s ;  

( c )  I s o l i n e s  o f  standard d e v i a t i o n  of . s i n g l e  observa t ions  of s e a  sur face  
temperature; 

(d)  Minimum, average and maximum l i m i t s  of i c e  cover.  I c e  cover should i n -  
c lude  f a s t  i c e  a s  we l l  a s  v e r y  c l o s e  pack i c e  which prevents  t he  navi-  
ga t ion  of unreinforced v e s s e l s .  

Char t  6 . ------- 
( a )  Cumulative frequency curves  o f  a i r - s e a  su r f ace  temperature d i f f e r e n c e  

f o r  f i xed  s h i p  s t a t i o n s  and s e l e c t e d  areas;  

(b)  I s o l i n e s  of  the  mean d i f f e r e n c e  of a i r - s e a  s u r f a c e  temperature a t  1°C 
i n t e r v a l s .  

Char t  7 ------- 
( a )  Numerical values of mean dew-point temperature w i t h  t h e  number of ob- 

. s e rva t ions ;  

(b)  Isotherms of mean dew-point temperature . a t  1°C i n t e r v a l s  w i t h  t h i c k e r  
isotherms a t  5 O C  i n t e r v a l s .  
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( a )  Cumulative frequency curves o f  dew-point temperature f o r  f ixed  s h i p  
. s t a t i o n s  and s e l e c t e d  areas; 

) I s o l i n e s  of percentage frequency of occurrence of thunderstorms '(ww = 
95-95 included).  

Chnrt 9 

( a )  Numerical va lues  of percentage frequency of occurrence of p r e c i p i t a -  
t i o n  with t h e  number of observations.(ww = 50-99 included);  

(b) I s o l i n e s  of percentage frequency of occurrence of p r e c i p i t a t i o n .  

Chart  10 
. . 

-------- 
( a )  Numerical va lues  of percentage frequency o f  occurrence of  v i s i b i l i t y  

l e s s  than 1 km (W = 90-93 inc luded)  with t h e  number of observat ions;  

(b )  I s o l i n e s  of percentage frequency of occurrence of v i s i b i l i t y  l e s s  t h a n  
1 km; 

( c )  I s o l i n e s  of percentage frequency of occurrence of good v i s i b i l i t y  
(W = 97-99 inc luded) .  

Chart  11 -------- 
( a )  Roses dep ic t ing  t h e  frequency d i s t r i b u t i o n  of wave he igh t  and d i r e c t i o n  

fo r  f ixed s h i p  s t a t i o n s  and s e l e c t e d  areas; 

(b) I s o l i n e s  of median wave he ight  i n  metres. 

Chart  12 

Cumulative percentage frequency of occurrence of a l l  wave per iods  from a l l  
d i r e c t i o n s  f o r  f ixed  s h i p  s t a t i o n s  and se lec ted  a r e a s  f o r  t h e  fo l lowing . ranges  
of wave he ight  : 

4 The marine sec t ion  should con ta in  f o r  each qua r t e r  of a year(Dec. ,  Jan., 
Febr.,  e t c . )  : 

Chart  13 -------- 
Standard vec to r  dev ia t ion  e l l i p s e s  of 2576, 5@ and 758 probab i l i ty  of su r face  
currents ,  w i th  t h e  number of observat ions.  
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15. The marine s e c t i o n  should con ta in  f o r  each yea r  c h a r t s  wi th  t h e  follow- 
i n g  d a t a  : 

Char t  14 -------- 
(a) Standard v e c t o r  dev ia t ion  e l l i p s e s  o f  25%, 5% and 75% p r o b a b i l i t y  of 

t h e  wind, w i th  t h e  number o f  observat ions;  

(b) Percentage frequency of wind speeds 0-4, 5-9, 10-19, 20-29 knots ,  e t c . ,  
from a l l  d i r e c t i o n s ,  w i th  each s tandard  vec to r  dev ia t ion  e l l i p s e ;  

( c )  I soba r s  a t  2 mb i n t e r v a l s .  

Char t  15 -------- 
I s o l i n e s  of percentage frequency o f  occurrence of t o t a l  c loud amounts 0, 1 
o r  2 ok ta s .  

Cha r t  16 -------- 
I s o l i n e s  of percentage frequency o f  occurrence of t o t a l  c loud m o u n t s  6, 7 o r  
8 ok ta s .  

Chart 17 

Isotherms of mean a i r  temperature a t  1°C i n t e r v a l s ,  wi th  t h i c k e r  i so therms a t  
5 O C  i n t e r v a l s .  

Cha r t  18 -------- 
Isotherms of mean sea  su r f ace . t empera tu re  a t  1°C i n t e r v a l s  wi th  t h i c k e r  i so -  
therms a t  5 O C  i n t e r v a l s .  

Char t  19 ----..--- 
I s o l i n e s  ,of t h e  mean d i f f e r e n c e  o f  a i r - s e a  s u r f a c e  temperature a t  1°C i n t e r -  
v a l s .  

Char t  20 -------- 
Isotherms of mean dew-point tempera ture  a t  l o C  i n t e r v a l s  w i th  t h i c k e r  i s o -  
therms a t  5 O C  i n t e r v a l s .  

16. Char t s  w i th  combinations of weather elements should be  included,  accord- 
i n g  t o  s p e c i f i c a t i o n s  t o  be  developed. 

17. Each Responsible Member should  dec ide  i n  c o n s u l t a t i o n  wi th  t h e  Secr.etary- 
General of  WMO f o r  which sh ipp ing  r o u t e s  diagrams with i sop le ths ,  as ind ica t ed  
on specimen,given i n  t h e  at tachment  t o  t h i s  p a r t  of t h e  annex, should be  pre- 
pared. 
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A T T A C H M E N T  

SPECIMEN. OF ISDPLETHS 

Locations A-H of centres of selected representative areas 
along the Europe - South .America sea route 



ANNEX V I I I  

PART D 

DATA M BE INCLUDED I N  THE CLIMATOMGICAL SUMMARIES 

A .  Fixed sh ip  s t a t i o n s  

(1)  Dry-bulb temperature 

( a )  Monthly means; 
( b )  Mean f o r  t h e  year ,  computed from monthly means; 

( c )  Extremes wi th  d a t e s  and hours o f  occurrence and 5, 25, 50, 7 5  
and 95 p e r c e n t i l e  v a l u e s  f o r  each month; 

(d) Number of obse rva t ions .  

(2)  Dew-point temperature 

( a )  Monthly means; 
(b )  Mean f o r  t h e  year ,  computed from monthly means; 
( c )  Extremes wi th  d a t e s  and  hours of  occurrence and 5, 25, 50, 75 

and 95 p e r c e n t i l e  v a l u e s  f o r  each month; 
(d)  Number of obse rva t ions .  

(3)  Sea  temperature 

( a )  Monthly means; 
(b )  Mean f o r  t h e  year ,  computed from monthly means; 
( c )  Extremes wi th  d a t e s  and  hours of  occurrence and 5, 25, 50, 75 

and 95 p e r c e n t i l e  v a l u e s  f o r  each month; 
(d )  Number of o b s e r v a t i o n s ,  

(4 )  Air-sea temperature d i f f e r e n c e  

( a )  Monthly means; 
( b )  Mean f o r  t h e  year ,  computed from monthly means; 
( c )  Extremes wi th  d a t e s  and hours  of  occurrence and 5, 25, 50, 75 

and 95 p e r c e n t i l e  v a l u e s  f o r  each month; 
(d)  Number of obse rva t ions .  

(5 )  V i s i b i l i t y  

( a )  Percentage frequency f o r  each month f o r  t h e  following ranges : 

(i) l e s s  than 1 km 
( i i )  1 km o r  more, bu t  l e s s  than  4 km 
( i i i )  4 km o r  more, bu t  l e s s  than  20 km 
( i v )  20 km o r  more; 

(b) Mean percentage f o r  t h e  y e a r  f o r  t h e  same ranges; 



ANNEX VIII 107 

( c )  Number of  days f o r  each  month and for  t h e  y e a r  w i t h  v i s i b i l i t y  
l e s s  t han  1 km; 

(d )  Number of  observa t ions .  

(6 )  Weather 

Number of days f o r  each  month wi th  p rec ip i t a t i on ;  
Number of days f o r  e a c h  month wi th  ww = 50-59; 
Number of days f o r  each  month wi th  ww = 60-69; 
Number of days f o r  each  month wi th  ww = 70-79; 
Number of  days f o r  each  month wi th  ww = 80190; 
Number o f '  days . f o r  each  month w i t h  yw = 31-94; 
Number o f  days f o r  each  month wi th  ww = 95-99; 
Number of days f o r  each  month wi th  ga les ,  storms .and h u r r i c a n e  
f o r c e  winds; 

.Number of 24-hour obse rv ing  d a y s  fo r  i tems ( a )  t o  (h) ;  
T o t a l  number of  days annua l ly  f o r  each item ( a )  t o  (h) ;  
Percentage frequency o f  occurrence of p r e c i p i t a t i o n  a t  t h e  s t a t i o n  
a t  t he  t ime of obse rva t ion ;  
Mean f o r  t h e  year  f o r  i t e m  ( 1 ) ;  
Number of observa t ions  f o r  i t em (1); 
I f  measured, monthly and annual  amount of p r e c i p i t a t i o n ;  
~ o n t h l ~  percentage f requency  o f  occurrence o f  each i n d i v i d u a l  
ww code f i g u r e  from 50-99. 

(7)  Wind d i r e c t i o n  and speed 

( a )  Percentage f requencies  f o r  each month f o r  t h e  fol lowing ranges  
of speed : 

( i  0 t o  4 knots  
( i i )  5 t o  9 knots  
( i i i )  10 t o  19 knots  
( i v )  20 t o  29 knots ,  e t c . ,  

and f o r  d i r e c t i o n  by s e c t o r s  o f  30 degrees, t r u e  North b i s e c t i n g  
f o r  t he  f i r s t  s ec to r ;  

(b)  Monthly t o t a l  of obse rva t ions  f o r  each s e c t o r  i r r e s p e c t i v e  of 
speed; 

( c )  , 
Monthly mean percentage frequency of occurrence o f  observa t ions  
f o r  each r a i g e  of speed i r r e s p e c t i v e , o f  d i r e c t i o n ;  

(d )  Mean monthly wind speed i n  knots ,  derived from a l l  wind speed 
observa t ions ;  

( e )  Mean wind speed f o r  t h e  yea r ,  computed from monthly means; 
( f )  Number of observa t ions  corresponding ' t o  i tem (d) ;  
(g) Highest wind speed f o r  e a c h  month a* f o r  t h e  f e a r ,  with ' da t e s  

of  occurrence. 
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(8) ' P r e s s u r e  

( a )  Monthly mems f o r  each  hour  of observat ion;  

( b )  Monthly means f o r  a l l  h o u r s  of  observation;. 
( c )  Mean f o r  the y e a r ,  computed from monthly means; 
( d )  Number of observat ions;  

( e )  Extremes with d a t e s ' a n d  hours of occurrence and 5, 25, . 5 O ,  75 
and 95 p e r c e n t i l e  v a l u e s  f o r  each month. 

(9 )  Cloud 

( a )  Monthly mean t o t a l  amount f o r  each hour of observat ion;  
( b )  Monthly mean . f o r  a l l  h o u r s  of observat ion;  

( c )  Monthly mean f o r  a l l  h o u r s  of observat ion i n  r e spec t  of low cloud 
only; 

(d) Percentage frequency o f  observa t ions  i n  t h e  fol lowing ranges of 
t o t a l  cloud amount ( a l l  hqurs of observa t ion  combined) .:' ' 

(i) two ok ta s  or  l e s s  
( i i )  three t o  f i v e  o k t a s  i n c l u s i v e  
( i i i )  s i x  ok ta s  or  more; 

( e )  A s  i tem (d) ,  b u t  f o r  low cloud only; 

( f )  Percentage frequency o f  he igh t  of low cloud f o r  each month, sub- 
d iv ided  in to  ranges  corresponding t o  WMO Code 1600; 

(g) Mean f o r  the  y e a r  f o r  i t e m s  ( a )  and ( f )  i nc l . ,  computed from 
monthly means; 

( h )  Number of observa t ions .  

(10)  Wind waves 

(a) Monthly percentage f r e q u e n c i e s  of occurrence of observa t ions  f o r  
t h e  following ranges  o f  he igh t  : 

( v i i )  5, 5 1/2 m 
( v i i i )  6, 6 1/2 m 
( ix) 7, 7 112 m 
(XI 8, 8 1/2 m 
( x i  1 9, 9 1/2 m 
( x i i )  > 10 m 

and f o r  d i r e c t i o n  by s e c t o r s  of 30 degrees,  t r u e  North b i s e c t i n g  
t h e  f i r s t  s e c t o r ;  

( b )  Monthly percentage f r e q u e n c i e s  of occurrence of observa t ions  f o r  
t h e  ranges of h e i g h t  g i v e n  i n  ( a )  and f o r  pe r iods  corresponding 
t o  WMO code 3155; 

( c )  Monthly percentage f requency  of observa t ions  f o r  each s e c t o r  i r r e s -  
pec t ive  of he igh t ;  

( d )  Monthly percentage f requency  of observa t ions  f o r  each range of 
pe r iods  i r r e s p e c t i v e  o f  height ;  
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( e )  Monthly percentage frequency of observat ions f o r  each  range of ' 

he igh t  i r r e s p e c t i v e  of  d i r e c t i o n  and period;  
( f )  Number of observa t ions ;  
(g)  . Annual percentage f requency  o f  observat ions f o r  each  i tem ( a )  t o  

( e )  included,  and a n n u a l  t o t a l  number of  observa t ions .  

(11) Swell waves 

( a )  Monthly percentage f r e q u e n c i e s  of occurrence of  observa t ions  f o r  
t h e  fol lowing ranges  o f  h e i g h t  : 

and f o r  d i r e c t i o n  by s e c t o r s  of 30 degrees,  t r n e  ~ o r t h  b i s e c t i n g  
the  f i r s t  s ec to r ;  . 

(b)  Monthly percentage f r e q u e n c i e s  of occurrence o f  obse rva t ions  f o r  
t h e  ranges  of he igh t  g iven  i n  ( a )  and f o r  per iods  corresponding 
to '  WMO Code 3155; 

( c )  Monthly percentage frequency of  observat ions f o r  each  s e c t o r  ir- 
r e s p e c t i v e  of he ight ;  

(d )  Monthly percentage frequency o f  observat ions f o r  each  range  of 
per iods  i r r e s p e c t i v e  o f  he igh t ;  

( e )  Monthly percentage f requency  o f  observat ions f o r  each  range  of 
he igh t  i r r e s p e c t i v e  o f  d i r e c t i o n  and period;  

( f )  Number of observa t ions ;  
(g)  . Annual percentage frequency o f  observat ions f o r  each item ( a )  t o  

( e )  included,  and annua l  t o t a l  number o f .  obse rva t ions .  

B. Se l ec t ed  r e p r e s e n t a t i v e  a r e a s  

(1)  Dry-bulb temperature 

( a )  Monthly means; 
(b )  Mean f o r  t h e  year ,  computed from monthly means; 
( c )  5, 25, 50, 75 and 95. p e r c e n t i l e  values f o r  each month; 
(d ) .  Number. o f  observa t ions .  

(2 )  Dew-point temperature 

( a )  Monthly means; 
( b )  Mean f o r  t h e  yea r ,  computed from monthly means; 
( c )  5, 25, 50, 75 and 95 p e r c e n t i l e  values f o r  each month; 
(d) Number o f  observa t ions .  
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Sea temperature 

( a )  Monthly means; 
(b)  Mean f o r  t h e  yea r ,  computed from monthly means; 

( c )  5 ,  25, 50, 75 and 95 p e r c e n t i l e  va lues  f o r  each month; 
(d )  ' Number of observat ions.  

Air-sea temperature d i f f e r e n c e s  

( a )  Monthly means; 
(b )  Mean f o r  t h e  yea r ,  computed from monthly means; 
( c )  5, 25, 50, 75 95 p e r c e n t i l e  va lues  f o r  each month; 
(d) Number of ;observa t ions .  

v i s i b i l i t y  . % 

a Percentage frequency f o r  each .month f o r  t h e  following ranges : 

( i )  l e s s  than  1 km 
( i i )  1 'km or  more, b u t  l e s s  than 4 km 
( i i i )  4 km or more, b u t  l e s s  than 20 km 

' ( i v )  20'krn or m0r.e; 

(b)  Mean percentage f o r  t h e  y e a r  f o r  t h e  same ranges; 
( c )  Number of observat ions.  

Weather 

Monthly percentage frequency of  occurrence of observa t ions  wi th  
ww = 50-59; 
Monthly percentage frequency ,of occurrence of  observa t ions  wi th  
ww = 60-69;. . 

Monthly percentage, f requency o f  occurrence of obser,vations with 
ww = 70-79; 
Monthly percentage frequency of  occurrence of observa t ions  wi th  
ww = 80-90; 
Monthly percentage Frequency o f  occurrence  o f  observa t ions  wi th  
ww = 91-94; 
Monthly percentage frequency of occurrence o f  observat ions wi th  
ww = 95-99; 
Monthly, percentage frequency of  occurrence of  observation's with 
ga l e s ,  storms o r  h u r r i c a n e  f o r c e  winds; 
Annual percentage frequency f b r  each i tem ( a )  t o  (g ) ;  
Monthly percentage frequency of occurrence of  p r e c i p i t a t i o n  a t .  . . 
t h e  s t a t i o n  a t  t h e  t ime o f  observat ion;  
Mean f o r  t he  y e a r  f o r  i t e m  ( j )  
Number of observat ions f o r  i t em ( j ) .  
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(7) Wind d i r e c t i o n  and f o r c e  

( a )  Percentage frequency f o r  each month f o r  each Beaufort  number 
0, 1, 2, e t c . ,  and f o r  d i r e c t i o n  by s e c t o r s  of 30  degrees ,  t r u e  
North b i s e c t i n g  t h e  f i r s t  sec tor ;  

(b)  Monthly t o t a l  of obse rva t ions  fo r  each s e c t o r  i r r e s p e c t i v e  of  
wind force;  

( c )  Monthly mean percentage frequency of occurrence o f  obse rva t ions  
f o r  each Beaufor t  number i r r e s p e c t i v e  o f  d i r e c t i o n ;  

(d) Mean monthly wind f o r c e  according t o  t h e  Beaufort  s c a l e ,  de r ived  
from a l l  wind obse rva t ions ;  

( e )  Mean wind f o r c e  f o r  t h e  yea r ,  computed from monthly means; 
( f )  Number of observa t ions  corresponding t o  item ( d ) .  

(8) Pressure  

(a) Monthly means f o r  a l l  h o u r s  of  observation; 
(b)  Mean f o r  t h e  year ,  computed from monthly means; 
( c )  5, 25; 50, 75 and 95 p e r c e n t i l e  values f o r  each month; 
(d)  Number of observa t ions .  

(9) Cloud 

( a )  Monthly mean f o r  a l l  observa t ions ;  
(b) Monthly mean f o r  a l l  h o u r s  of observation i n  r e s p e c t  of low cloud 

only; 
( c )  Monthly percentage frequency of observations i n  t h e  fol lowing 

ranges  of t o t a l  cloud amount ( a l l  hours of observa t ion  combined): 

( i )  two oktas  o r  l e s s  
( i i )  t h r e e  t o  f i v e  o k t a s  inc lus ive  
( i i i )  s i x  oktas  o r  more; 

(d )  Mean f o r  t h e  yea r  f o r  i t e m s  ( a )  t o  ( c )  included,  .co.mputed from 
monthly means; 

( e )  Number of observa t ions .  , . 

(10) Wind waves 

( a )  Monthly percentage f r e q u e n c i e s  of occurrence of obse rva t ions  f o r  
t h e  fol lowing ranges o f  h e i g h t  : 

and f o r  d i r e c t i o n  by s e c t o r s  of 30 degrees,  t r u e  North b i s e c t i n g  
t h e  f irst  sec to r ;  
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Monthly percentage f r equenc ie s  of occurrence .of  o b s e r v a t i o n s ' f o r  
t he  ranges of h e i g h t  given i n  ( a )  and f o r  per iods  corresponding 
t o  WMO code 3155; 
Monthly percentage frequency of observa t ions  f o r  each s e c t o r  ir- 
respec t ive  of he igh t ;  
Monthly percentage frequency of  observa t ions  f o r  each range of 
per iods  i r r e s p e c t i v e  o f  he ight ;  
Monthly percentage frequency of observa t ions  f o r  each range of 
he ight  i r r e s p e c t i v e  o f  d i r e c t i o n  and period;  
Number of observa t ions ;  
Annual percentage frequency of observa t icns  f o r  each item ( a )  t o  
( e )  included, and annua l  t o t a l  number of  observa t ions .  

(11) Swell waves 

Monthly percentage f r equenc ie s  of  occurrence of  observa t ions  f o p  
the  foliowing ranges  of he igh t  : 

and f o r  d i r e c t i o n  by  s e c t o r s  of 30 degrees,  t r u e  North b i s e c t i n g  
the  f i r s t  sec tor ;  
Monthly percentage f r equenc ie s  of occurrence of observa t ions  f o r  
t he  ranges of h e i g h t  given i n  ( a )  and f o r  per iods  corresponding 
t o  WMO code 3155; 
Monthly percentage frequency of observa t ions  f o r  each s e c t ~ r  ir- 
respec t ive  of he igh t ;  
Monthly percentage frequency of observa t ions  f o r  each range of 
per iods i r r e s p e c t i v e  of he ight ;  
Monthly percentage frequency of observa t ions  f o r  each range of 
he ight  i r r e s p e c t i v e  o f  d i r e c t i o n  and period;  
Number of observa t ions ;  
Annual percentage frequency of observa t ions  f o r  each item ( a )  t o  
( e )  included, and annual  t o t a l  number of observa t ions .  
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A N N E X  IX 

Annex t o  Recommendation 23 (CMM-111) 

PART A 

. . 

Element 

Temperature i n d i c a t o r  
Year GMT 
Month GMT 
Day GMT 
Octant of t h e  Globe, Q 
Lat i tude ,  LaLaLa 
Longitude LOLOLO 
Time of observat ion,  GG 

Cloud amount, N 
True wind d i r e c t i o n ,  dd 

Wind speed, f f  

V i s i b i l i t y ,  W 
Present  weather, ww 
Past  weather, W , 

A i r  
A i r  temperature 

Wet bulb  temperature 

.. . 

Amount of lowest clouds, Nh 

Punching procedures 

1 - Celsius,  2 = Fahrenheit  
Las t  2 d i g i t s  
01-12 January t o  December 
01 -31 
WMO Code '3300 
Tenths of degrees, WMO s p e c i f i c a t i o n s  
Tenths of degrees, WMO s p e c i f i c a t i o n s  
Nearest whole hour GMT, WMO s p e c i f i -  
ca t ions  
Oktas, WMO Code 2700 
Tens of degrees, WMO Code. 0877. I f  
t h e  da ta  f o r  wind d i r e c t i o n  and speed 
have been measured an x overpunch 
is given i n  cohmn 18 
Tens and u n i t s  of knots; hundreds 
omitted; values i n  exce,ss of 99 knots  
t o  be indica ted  by an x overpunch 
i n  column 20 
WMO Code 4377 
WMO Code 4677 

. . 
WMO Code 4500 
Tenths of m i l l i b a r s  
Tenths of degress Ce l s ius  o r  Fahren- 
h e i t ,  a s  indica ted  by column 1. Nega- 
t i v e  temperatures t d  be i n d i c a t e d  by 
an x overpunch i n  column 32 
Tenths of degrees Ce l s ius  o r  Fahren- 
h e i t ,  a s  indica ted  by column 1. Nega- 
t i v e  temperatures t o  be i n d i c a t e d  by 
ap x overpunch i n  column 35; i c e '  on 
wet 'bulb t o  be ind ica ted  by an x 
overpunch i n  co!.umn 37 
A s  reported f o r  CL or ,  i f  no CL cloud . 

is present,  f o r  CM; i n  oktas,  WMO . '. 

Code 2700 
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Column 

39 
4 0 
4 1 
4 2 

43-45 

46-48 

4 9-50 
51-52 

53-54 

55-56 
57 -58 

59-60 

61-62 

Element 

Type of CL clouds 
Height of clouds, h 
Type of CM clouds 
Type of CH clouds 
Sea temperature 

Air-sea temperature 
d i f fe rence*  

Di rec t ion  of wind waves, dwdw 
Period of wind waves 

Height of wind waves 

Di rec t ion  of  swel l  waves 
Period of swell  waves 

Height of swell  waves 

Country which has  r e c r u i t e d  
s h i p  
Card i n d i c a t o r  

Dew-point temperature* 

Wind fo rce  

Punching procedures 

WMO Code 0513 
WMO Code 1600 
WMO Code 0515 
WMO Code 0509 
Tenths of degrees  Ce l s iu s  o r  Fahrenhei t ,  
as ind ica t ed  by column 1. Negative 
temperatures  t o  be i n d i c a t e d  by an x 
overpunch i n  column 43  
Dif fe rence  a i r  minus s e a  su r f ace  tem- 
p e r a t u r e  i n  t e n t h s  of degrees  Ce l s iu s  
o r  Fahrenhei t ,  as i n d i c a t e d  i n  column 
1. Negative d i f f e r e n c e s  t o  be ind ipa t ed  
by an x overpunch i n  column 46 
Tens of degrees,  WMO Code 0885 
WMO Code 3155 ( u s e  column 51 when.one 
f i g u r e  i s  punched f o r  pw) 
Half  meter va lues ,  based on WMO Code 
1555 
Tens of degrees,  WMO Code 0885 
WMO Code 3155 (use  column 57 when ,one 
f i g u r e  i s  punched f o r  P,) 
Half- meter va lues ,  based on WMO Code 
1555 
Number t o  be assigned by hlMO 

0 = punched according t o  WMO codes, 
e f f e c t i v e  i n  y e a r  i n d i c a t e d  i n  co- 
lumns 2/3 
Not t o  be punched 
Tenths of degrees  C e l s i u s  o r  Fahren- 
h e i t ,  as ind ica t ed  i n  column 1. Nega- 
t i v e  temperatures  t o  be i n d i c a t e d  .by 
a n  x overpunch i n  column 74 
Beaufor t  wind s c a l e  0-9 va lues  10-12 
t o  be punched 0-2 wi th  an x overpunch 
i n  column 77 
Not t o  be punched 

* Should be included, i f  a v a i l a b l e ,  i n  t e n t h s  of degrees.  

N O T E S  : 

( 1 )  Members u s ing  t h e  'punch-card system f o r  t h e i r  cu r r en t  maritime ob- 
s e rva t ions  w i l l  reproduce t h e  i n t e r n a t i o n a l  maritime punch-cards 
mechanically from t h e i r  own punch-cards, punching zero  i n  column 63 



and leaving blank t h e  spare  columns 64-73, 78-80, which may be used 
by the  responsible Members f o r  computing purposes. 

(2) When preparing for  exchange of data  from former years on request  of 
t he  responsible Member concerned, a Member may use the  columns 64-73, 
78-80 f o r  providing add i t iona l  data.  In this  case, column 63 i s  
punched 1, 2, 3 or 4 ( see  P a r t  B) and a l l  columns w i l l  be punched 
according t o  Annex 1 modified by Par t  B a s  f a r  a s  requested by t h e  
responsible Member, 

(3) When temperature and pressure a re  reported i n  whole un i t s ,  t h e  column 
of the  t en ths  of these  u n i t s  i s  t o  be punched 0 .  

(4)  The x's appearing i n  some of the  above-mentioned WMO codes must not  
be punched. 

(5) If an element i s  missing t h e  columns concerned a r e  l e f t  blank. 

OVERPUNC HES 

x/ = x o r  11 overpunch i n  column speci f ied  

x/ i n  column 18 = measured d a t a  f o r  wind d i rec t ion  and speed 
x/ i n  column 20 = wind speed, 100 knots o r  more 
x/ i n  column 32  = negative values of  a i r  temperature i n  O C  o r  O F  

x/ i n  column 35 = negative values of wet-bulb temperature i n  OC or  
OF 

x/ i n  column 37 = i c e  on wet bulb 
x/ i n  column 4 3  = negative values of sea surface temperature i n  O C  

.. . .x/ i n  column 46 = a i r  temperature lower than sea temperature 
x/ i n  column 74. = negative value  of dew point  i n  O C  or  O F  

x/ i n  column 77 = Beaufort wind scale ,  10 o r  more. 
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PART B 

SUPPLEMENTARY PUNCHING PROCEDURES FOR USE OF AN 

INTERNATIONAL MARITIME METEOROLOGICAL PUNCH-CARD FOR EXCHANGE 

OF CARDS WITH DEVIATING CODES OR ADDITIONAL DATA 

C olumn Element 

1 Temperature ind ica to r  

2- 3 Year GMT 

63 Card ind ica to r  

64 Ind ica to r  fo r  loca t ion  

supplementary punching procedures 

1 = t e n t h s  of degrees Ce l s ius  
2 = t e n t h s  of degrees Fahrenheit  
3 = whole degrees Ce l s ius  ( c o l .  34, 

37, 45, 48, 76 punched 0) 
4 = whole degrees Fahrenheit  ( co l .  

34, 37, 45, 48, 76 punched 0 )  
5 '= halves  of degrees Ce l s ius  
6 = halves  of degrees Fahrenheit  
7 = t e n t h s  of degrees Fahrenheit ,  

b u t  whole degrees f o r  dew point  
( c o l .  76 punched 0)  

Last 2 d i g i t s ;  d a t e s  from t h e  19th  
century t o  be ind ica ted  by an x over- 
punch i n  column 2 

d a t a  with dev ia t ing  codes o r  ad- 
d i t i o n a l  groups a s  ind ica ted  i n  
c o l .  64-68; c o l .  78-80 l e f t  blank; 
d a t a  wi th  dev ia t ing  codes o r  ad- 
d i t i o n a l  groups a s  ind ica ted  i n  
c o l .  64-68; s h i p  o r  l o g  number 
punched i n  c o l .  78-80; 
d a t a  with dev ia t ing  codes o r  ad- 
d i t i o n a l  groups a s  ind ica ted  i n  
c o l .  64-68; co l .  74-80 l e f t  blank 
f o r  s p e c i a l  purposes ( Indian  Ocean 
survey) ; 
d a t a  wi th  dev ia t ing  codes o r  addi- 
t i o n a l  groups a s  ind ica ted  i n  co l .  
64-67, i n d i c a t o r  i n  co l .  68 must 
be  4. Col. 52, 54, 58 and 60 must 
n o t  be used f o r  punching wave d a t a .  
Col .  78-80 l e f t  blank. 
Q L ~ L ~ L ~ L ~ L ~ L ~  i n  co l .  8-14 
lo0 Marsden square i n  co l .  8-10 
lo u n i t  of l a t i t u d e  i n  co l .  11 
lo u n i t  of longitude i n  co l .  1 2  
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Supplementary punching procedures  

I n d i c a t o r  f o r  wind d a t a  
i n  c o l .  18-21 included 0  = 

1 = 
2 = 

3 = 
4 = 

5 = 
I n d i c a t o r  f o r  W 0 = 

.1 = 

I n d i c a t o r  f o r  waves 0 = 

l / loO u n i t  o f  l a t i t u d e  i n  co l .  13 
l / loO u n i t  of longi tude  i n  c o l .  14 

ocean s t a t i o n  vesse l ,*  Q LaLaLaLoLoLo 
i n  co l ,  8-14, An ocean s t a t i o n  v e s s e l  
occupying an ocean weather s t a t i o n  t o  
b e  ind ica ted  by an x overpunch i n  
c o l .  64 
ocean s t a t i o n  ves se l , *  l o c a t i o n  i n  
Marsden squares  i n  co l .  8-14. An ocean 
s t a t i o n  v e s s e l  occupying a n  ocean wea- 
t h e r  s t a t i o n  t o  be i n d i c a t e d  by an x 
overpunch i n  co l .  64 
anchored, Q LaLaLaLoLoLo i n  c o l .  8-14 
anchored, l o c a t i o n  i n  Marsden squares  
i n  co l .  8-14 
dd f  f  
36 p t s  knots  
32 p t s  knots  
36 p t s  Beaufort  
32 p t s  Beaufort  
36 p t s  metres per  second 
3 2  p t s  metres per  second 
WMO Code 4377 
W = 00-89, WMO Code 1949 
WMO Codes 0885, 3155 and 1555 i n  co l .  
4  9-60 
WMO Code 75 (1954) 
WMO Code 75 (Nov. 1957), code re-  
numbered 3700 e f f e c t i v e  1960, i n  c o l ,  
49-50, 53 
Sea  code (Douglas o r  Copenhagen 1929 
s c a l e s )  i n  co l .  49-50, 53 
Swell code ( ~ o u g l a s  o r  Copenhagen 
1929, Be r l in  1939 s c a l e s )  i n  c o l .  
55-56, 59 
Sea  code ( p a r i s  1919 s c a l e )  i n  c o l .  
49-50, 53 
Swell  code (Douglas o r  Copenhagen 
1929, Be r l in  1939 s c a l e s )  i n  c o l .  
55-56, 59 

* By "ocean s t a t i o n  v e s s e l "  i s  meant a s h i p  meteorological ly  equipped t o  oc- 
cupy an ocean weather s t a t i o n .  
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. . 

Element 

68 I n d i c a t o r  f o r  u se  of 
a d d i t i o n a l  groups 

ANNEX IX 

Supplementary punching procedures --. -- .. . - 
no a d d i t i o n a l  d a t a  
s h i p ' s  course and speed, p re s su re  tend- 
ency and p r e c i p i t a t i o n  d a t a  i n  c o l .  
69-77 
c o l .  69, Ds = s h i p ' s  course ( t r u e )  
made good dur ing  t h e  t h r e e  hours pre- 
ceding t h e  time of observat ion,  WMO 
Code 0700 
co l .  70, v  = s h i p ' s  average speed made 
good durinE t h e  t h r e e  hours  preceding 
t h e  time of  observat ion,  WMO Code 4451 
co l .  71, a = c h a r a c t e r i s t i c  of pres-  
s u r e  tendency du r ing  t h e  t h r e e  hours  
preceding the  t ime of  observat ion,  WMO 
Code 0200 
co l .  72-73, pp = amount o f  pressure  
tendency dur ing  . the  t h r e e  hours pre- 
ced-ing t h e  time of observat ion,  expres- 
sed i n  t e n t h s  o f  m i l l i b a r s .  Tens of 
m i l l i b a r s  a r e  i n d i c a t e d  by overpunches, 
an x overpunch i n  c o l .  72  i s  given f o r  
va lues  10  .O-19.9 mb, an x overpunch i n  
c o l .  73 f o r  va lues  20.0-29.9 mb 
co l .  74-75, RR = amount o f  p r e c i p i t a -  
t i o n ,  WMO Code 3577 
co l .  76-77, TRTR = d u r a t i o n  of p rec i -  
p i t a t i o n ,  WMO Code 4080 
i c e  d a t a  i n  c o l .  69-73 
c o l .  69, c2  = d e s c r i p t i o n  of k ind  of 
i c e ,  WMO Code 0663 
c o l .  70, K = e f f e c t  of t h e  i c e  on na- 
v iga t ion ,  WMO Code 21-00 
co l .  71, Di = bea r ing  of 
Code 0739 
c o l .  72, r = d i s t a n c e  t o  
r e p o r t i n g  ship,  WMO Code 
c o l .  73, e  = o r i e n t a t i o n  
XMO Code 1000 
unassigned 

i c e  edge, WMO 

i c e  edge from 
3600 
of  i c e  edge, 

Beaufort  weather n o t a t i o n  according t o  
no te  1 i n  co l .  52, 54, 58, 60, 74-76. 
I n d i c a t o r  i n  c o l .  63 must be 4 
Beaufort  weather n o t a t i o n  according t o  
n o t e  2 i n  co l .  69-72 
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Column Element Supplementary punching procedures 

6 = s h i p ' s  course and speed, and p r e s s u r e  
tendency i n  co l .  69-73 

- c o l .  69, Ds = s h i p ' s  course  ( t r u e )  
made good dur ing  t h e  t h r e e  hours  p re -  
ceding  the  t ime of observa t ion ,  WMO 
Code 0700 

- c o l .  '70, vs = s h i p l s  average speed made 
good dGring t h e  t h r e e  hours  preceding 
t h e '  time of observat ion,  WMO Code 4451 

- ,  c61. 71, a = c h a r a c t e r i s t i c  o f  p re s su re  
tendency du r ing  t h e  t h r e e  hours  preced- 
i n g  the  time of observa t ion ,  WMO'Code 
0 200 

- c o l .  72-73, pp = amount o f  p re s su re  
tendency dur ing  t h e  t h r e e  h a m s  pre-  
ceding the  time of observa t ion ,  ex- 
pressed i n  t e n t h s  of m i l l i b a r s .  Tens 
of  m i l l i b a r s  a r e  i n d i c a t e d  by over- 
punches, an x overpunch i n  co l .  72 i s  
g iven  fo r  va lues  10.0-19.9 mb, an x 
overpunch i n  co l .  73 f o r  va lues  20.0- 
29.9 mb 

7 = p r e c i p i t a t i o n  d a t a  i n  c o l .  69-72 
- co l .  69-70, RR = amount o f  p r e c i p i t a -  

t i o n ,  WMO Code 3577 
- c o l .  71-72, $$ = d u r a t i o n  o f  p r e c i -  

p i t a t i o n ,  WMO Code 4080 
8 = cloud da t a  i n  co l .  69-72 - co l .  69, Ns = amount of i n d i v i d u a l  cloud 

l a y e r  or mass, of genus ( type)  C,  WMO 
Code 2700 

- co l .  70, C = genus ( t y p e )  of cloud, WMO 
Code 0500 (x n o t  t o  be ~ k c h e d )  

- c o l .  71-72, h h = h e i g h t  of base  of 
S s 

cloud layer  o r  mass whose genus ( t y p e )  
i s  ind ica t ed  by C, WMO Code 1577 

9 = s p e c i a l  phenomena i n  c o l .  69-72 accord- 
i n g  t o  reg ional  codes, v i z .  : 
i n  ~ e ~ i o n  I WMO Code 169 
i n  Region I1 WMO Code 268 
i n  Region I I I W M O  Code 383 
i n  RegionsIV and V WMO Code 483 
i n  Region V I  WMO Code 668 
i n  Antarc t ica  WMO Code 768  
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N O T E S  : 

( 1 )  Beaufort weather no ta t ion  (German system) according t o  the  following 
code : 

Column 52 

Column 54 

column 58 

Column 60 

cloud amount < 2/8 
2/8 < cloud amount < 6/8 
cloud amount > 6/8 
overcas t  and cloud amount> 6/8 combined 

4 = overcas t  
5 = no d a t a  concerning cloudiness 
6 = unassigned 
7 = unassigned 
8 = unassigned 
9 = no d a t a  concerning the  weather 

O = f o g  . 
1 = t h i ck  fog 
2 = s l i g h t  m i s t  
3 = m i s t  
4 = abnormal v i s i b i l i t y  
5 = very abnormal v i s i b i l i t y  
6 = dus t  haze 
7 = gloom 
8 = ugly sky 
9 = unassigned 

0 = d r i z z l e  
1 = t h i c k  d r i z z l e  
2 = r a i n  
3 = heavy r a in  
4 = r a i n  squa l l s  o r  showers of r a i n  
5 = heavy ' r a i n  squa l l s  or  heavy showers of r a i n  
6 = unassigned 
7 = snow squa l l s  o r  showers of snow 
8 = heavy'snow squa l l s  or  heavy showers of snow 
9 = s q u a l l s  of d r i z z l e  

0 = snow 
1 = heavy snow 
2 = h a i l  
3 = heavy h a i l  
4 = snow and h a i l  
5 = heavy snow and h a i l  together 
6 = snow and r a i n  together 
7 = heavy snow and r a i n  together 
8 = unassigned 
9 = unassigned 
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Column 74 

Column 75 

0 = l i g h t n i n g  
1 = i n t e n s e  l ightn ing  
2 = thunder  
3 = heavy thunder 
4 = thunderstorm 
5 = heavy thunderstorm 
6 = d r i z z l e  and r a i n  together  
7 P heavy d r i z z l e  and r a i n  together  
8 = r a i n  ' and  h a i l  together  
9 = heavy r a i n  and h a i l  together  

0 = s q u a l l s  
1 = heavy s q u a l l s  
2 = ground. fog 
3 ,= fog i n  patches 
4 = wet f o g  
5 = fog on shore 
6 = s o l a r  h a l o ,  
7 = s o l a r  h a l o  complex 
8 = l una r  h a l o  
9 = l una r  h a l o  complex 

x or  11 = waterspout  (tornado) 

.Column 76 0 = dew 
1 = heavy d e w  
2 = sandstorm 
3 = h o a r f r o s t  
4 s o f t  r i m e  
5 = glazed f r o s t  
6 = i c e ,  pack i c e  
7 = i c e b e r g s  
8 = auro ra  
9 = mirage , , . , , 

x or  11 = S t .  Elmo's f i r e  
r o r  12  = sudden inc rease  of wind 

Beaufort weather n o t a t i o n  ( B r i t i s h  system) according t o  t h e  follow- 
ing  code (used from t h e  1st January 1949 t o  t h e  3lst March 1953) : 

column 69 0 = no v i s i b i l i t y  observation 
1 = abnormal v i s i b i l i t y  
2 = unassigned 
3 = m i s t  o r  haze ( v i s i b i l i t y  1-2 km) 
4 = fog ( v i s i b i l i t y  l e s s  than 1 km) 
5 = unassigned 
6 = unassigned 
7 = unassigned 
8 = unassigned 
9 = v i s i b i l i t y  g rea te r  than  2 km 
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Columns 70-72 000 = n o  observa t ion  ..of weather 
1 = snow 
2 = s q u a l l s  
3 = r a i n  
4 = showers 
5 = d r i z z l e  
6 = . thunder  
7 = h a i l  
8 = l i g h t n i n g  

999 = none of above r epor t ed  

OVERPUNCHES 

x/ = x or  11 overpunch i n  column s p e c i f i e d  
r/ = r o r  1 2  overpunch i n  column s p e c i f i e d  
x/ i n  column 2 = obse rva t ions  from l % h  century  
x/ i n  column 64 = ocean weather  s t a t i o n  . 

x/ i n  column 72 = pp = 10 rnb + va lue  punched 
x/ i n  column 73 = pp = 20 rnb + va lue  punched 
x/ i n  column 75 = waterspout  ( tornado)  
x/ i n  column 76 = S t ,  E lmo 's  f i r e  
r/ i n  column 76 = sudden i n c r e a s e  of wind 
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Annex t o  Recommendation 28 (cMM-111) 

PART A 

PROPOSED WMO UNIFIED ICE CODE 

SHIP OBSERVATIONS 

ICE B YaaLaLa LoLoLoGG CTCpSDFpFS 

I B m D  IWWol lwd  gGAGABBBB 

SHORE STATION OBSERVATIONS 

ICE C IIiii 
C ~ C ~ S ~ F ~ F ~  T T ~ W  rC rSm 

%AGABBBB 

INDICATOR GROUP 

Day of week ( ~ r e e n w i c h  t ime)  
Octant  of g lobe  (Code 3300, Vol. B, WMO Publ: No. 9) 
La t i tude  in t e n t h s  of degrees  
~ o n g i t u d e  i n  t e n t h s  of degrees  
Time i n  'hours  GMT 
~ i m e  i n  minutes GMT 
True a l t i t u d e  of a i r c r a f t  in decametres o r  hundreds 'of f e e t  
Block number 
I n t e r n a t i o n a l  index number 

COMMON GROUPS 

C~ 
- TOTAL CONCENTRATION OF ICE 

O' NO i c e  6 7/10 
1 < 1/10 - 2/10 7 8/10 
2 3/10 8 9/10 
3 4/10 9 l0/10 
4 5/10 X Not determined, o r  unknown 
5 6/10 



4 Pressure  r idges  of small  h e i g h t  8 
( 3  m X 

TC - EXTENT OF RIDGING AND HUMMOCKING 

0 No r idging  and hummockhg 6 
1 1/10 - 2/10 7 
2 3/10 8 
3 4/10 9 
4 5/10 X 

7/10 
8/10 
9/10 
10/10 
Not determined, o r  unknown 

124 ANNEX X 

Cp - CONCENTRATION OF PREDOMINANT FORM OF ICE 
. . 

0 No i c e  
1 < 1/10 - 2/10 
2 3/10 
3 4/10 . 
4 5/10 
5 6/10 

S~ - PREDOMINANT STAGE OF ZEXELOPMENT 

0 I c e  c r y s t a l s ,  s l u s h  o r  s ludge  
1 Pancake i c e  
2 I c e  r i n d  
3 Young i c e  
4 Medium winter  i c e  
5 Thick winter  i c e  

Fp - PREDOMINANT FORM OF ICE 

FS - SECONDARY FORM OF ICE 

0 No form of i c e  
1 I c e  c r y s t a l s ,  s lush ,  s ludge  

and/or pancake i c e  
2 Brash i c e  and/or small i c e  

cakes 
3 I c e  cakes 
4 Small i c e  f l o e s  

T - CONSTRUCTION AND SURFACE FEATURES 

0 Level i c e  
1 Rafted i c e  
2 Hummocks of small h e i g h t < 3  m 
3 Hummocks of g rea t  h e i g h t > 3  m 

Young po la r  i c e  
A r c t i c  pack 
She l f  i c e  o r  bay i c e  
I c e  i s l a n d  
Not determined, o r  unknown 

Medium i c e  f l o e s  , 

B i g  i c e  f l o e s  
Vast i c e  f l o e s  
F a s t  i c e  
I c e  of land o r i g i n  
Not determined,or  unknown 

Pressure  r i d g e s  of g r e a t  he ight  
> 3  m 
I c e  b r e c c i a  / i c e  mosaic 
Weathered i c e  
Sas  t r u g i  
Not determined, o r  unknown 

7/10 
8/10 
9/10 

10/10 
Not determined,or  unknown 
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W f  - TYPE OF OPENING I N  THE ICE 

0 No openings 5 Pool 
1 Crack o r  c racks  6 Shore polynya 
2 Tide crack 7 Polynya o f f  edge of shore  i c e  
3 ~ e a d / l a n e  8 open water 
4 Shore lead  X Not determined, o r  unknown 

Cf  - EXTENT OF FAST ICE 

0 No f a s t  i c e  
1 0 - 100 m 
2 100 - 500 m 
3 500 m - 2 km 
4 2 - 5 k m  
5 5 - % 1 0 k m  

6 10 - 25 km 
7 25 - 53 km 
8 50 - 100 km 
9 > 100 km 
X Not determined, o r  unknown 

Sm - STAGE OF MELTING OF PREDOMINANT FORM 

0 Nomelt ing 5 Thawing holes  without puddles 
1 Few puddles 6 Dried i c e  
2 Manypuddles 7 Rotten i c e  
3 Many puddles wi th  few thawing 8 Brash i c e  formed by mel t ing  

holes  X Not determined, o r  unknown 
4 Many puddles. wi th  many .thawing 

holes  

SUPPLEMENTARY GROUPS 

s - CONCENTRATION OF SECONDARY FORM OF ICE 

C1 - CONCENTRATION OF PREDOMINANT STAGE OF DEVELOPMENT 
C2 -- CONCENTRATION OF SECONDARY STAGE OF DEVELOPMENT 

0 No i c e  
1 < 1/10 - 2/10 
2 3/10 
3 4/10 
4 5/10 
5 6/10 

S2 - SECONDARY STAGE OF DEVELOPMENT 

6 7/10 
7 8/10 
8 9/10 
g l o b 0  
X ~ o t '  determined ,or  unknown 

0 I c e  c r y s t a l s ,  s l u s h  o r  5 Thick winter  i c e  
sludge 6 Young polar  i c e  

1 Pancake i c e  7 Arc t i c  pack 
2 I c e  r ind  8 Shelf  i c e  o r  bay i c e  
3 Youngice  9 I c e  i s l a n d  
4 Medium winter  i c e  X Not determined, o r  unknown 



v - VISIBILITY 

I - THICKNESS OF ICE 
T 

0 0 -  4 c m  
1 5 - 10 cm 
2 11 - 20 cm 
3 21 - 30 cm 
4 31 - 40 cm 
5 4 1 -  6 0 c m  

DS - DEPTH OF SNOW 

0 Bare i c e  o r  t r a c e  
1 2 cm 
2 2 -  5 c m  
3 6 - 10 cm 
4 11 - 15 cm 
5 16 - 25 cm 

6 4 - 10 km 
7 10 - 20 km 
8 20 - 50 km 
9 > 50 km 
X Not determined, o r  unknown 

6 61 - 9 cm 
7 91 - 150 cm 
8 151 - 250 cm 
9 > 250cm 
X '  Not determined, o r  unknown 

6 26 - 50 cm 
7 51 - 100 cm 
8 101 - 200 cm 
9 > 200 cm 
X Not determined, o r  unknown 

SI - WATEB SKY OR ICE BLINK 

0 Fea tu re s  n o t  present  - . 6 .Water  sky t o  E 
1 I c e  b l i n k  t o  N 7 Water sky t o  S 
2 I c e  b l i n k  t o  E 8 Water sky t o  w 
3 I c e  b l i n k  t o  S 9 F r o s t  smoke 
4 I c e  b l ink  t o  W X Not determined, o r  unknown 
5 Water sky t o  N 

LS - WIDTH OF SHORE LEPlD 

0 No shore l e a d  
1 0 - 100 m 
2 100 - 500 m 
3 500 - 2 km 
4 2 -  5 k m  
5 5 - 10 km 

6 10  - 25 km 
7 25 - 50 km 
8 50 - 100 km 
9 > -100 km 
X Not determined, o r  unknown 
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- FORM OF FAST, ICE Cc 
0 No fas . t  i c e  . 5 Polar  f a s t  i c e  
1 Young shore  i c e  6 Grounded hummock 
2 Shore i c e  7 I c e  f o o t  
3 Winter f a s t  i c e  8 Anchor i ~ e / ~ r o u n d e d  i c e  
4 Bay i c e  X Not determined, o r  unknown 

B~ - TREND I N  BEHAVfDUROF ICE NEAR SHORE 

0 No change 6 I c e  f r eez ing  toge the r  
1 I c e  s i t u a t i o n  g e t t i n g  b e t t e r  7 I c e  d r i f t i n g  i n  
2 I c e  s i t u a t i o n  g e t t i n g  worse 8 I c e  under p re s su re  
3 I c e  breaking up 9 I c e  hummocking o r  screwing 
4 I c e  opening o r  d r i f t i n g  away X Not determined, o r  unknown 
5 I c e  inc reas ing  

ID 
- ICE DRIFT NEAR SHORE 

0 No d r i f t  i c e  
1 I c e  d r i f t  t o  N 
2 I c e  d r i f t  t o  NE 
3 I c e  d r i f t  t o  E 
4 I c e  d r i f t  t o  SE 
5 I c e  d r i f t  t o  S 

6 I c e  d r i f t  t o  SW 
7 Ice  d r i f t  t o  W 
8 I ce  d r i f t  t o  NW 
9 A l l  i c e  motionless  
X Not determined, o r  m o w n  

OPTIONAL GROUPS 

IB - INDICATOR FOR ICE EDGE OR OPEN WATER FEATURE 

1 I c e  f o o t  
2 F a s t  i c e  
3 D r i f t  i c e  
4 Lead 

5 Polynya o r  pool 
6 Bel t  
7 Parch 
8 Fie ld  

BB - TRUE BEARING TO ICE EDGE I N  TENS OF DEGFEES 

No code t a b l e  necessary 

DD - DISTANCE TO ICE EDGE I N  NAUTICAL MILES OR KILOMETRES 

No code t a b l e  necessary 

IW - INDICATOR FOR ORIENTATION AND SIZE OF ANY OF THE ELEMENTS I N  IB 

( I n  case  where I .  i s  r epor t ed  as code 1, 2 o r  3 ,  no f i v e - l e t t e r  group 
beginning wi th  $ i s  repor ted ;  i n  t h e  case where IB is  repor t ed  a s  any 



value  of code 4 t o  8, i n c l u s i v e ,  t h a t  same code value i s  reported f o r  
I and t h e  remainder of  t h e  group I W l l w d  i s  repor t ed ) .  

W w o  

Wo - ORIENTATION 

0 No d i s t i n c t  o r i en ta t ion  5 P a r a l l e l s  shore t o  N 
1 Major axis of f ea tu re  6 P a r a l l e l s  shore t o  E 

or iented  N-S 7 P a r a l l e l s  shore t o  S 
2 Oriented NE-SW 8 P a r a l l e l s  s'hore t o  W 
3 Oriented E-W X Not determined, o r  unknown 
4 Oriented SE-NW 

11 - LENGTH I N  NAUTICAL MILES OR KILOMETRES 

No code t a b l e  necessary 

Wd - WIDTH 

0 0 -  5 0 m  
1 50 - 100 m 
2 100 - 200 m 
3 200 - 500 m 
4 500 - 1 km 
5 1 -  2 k m  

GAGA - BBBB - ICE OF LAND O R I G I N  

GAGA - Growlers and b e r g  b i t s  '' ' 

BBBB - Icebergs  

No growlers and bergy b i t s ,  
o r  no icebergs 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

2 -  5 k m  
5 - 10 km 

10 - 50 km 
> 50 km 

Not determined, o r  unknown 
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N O T E S :  

( a )  F i r s t  two d a t a  groups a r e  common t o  a l l  observing platforms;  

(b)  ~ e m a i n i n g  groups a r e  supplementary groups f o r  p a r t i c u l a r  type  of r e p o r t ;  

( c )  Groups i n d i c a t e d  by b racke t s  a r e  s e n t  only i f  i nd i ca t ed  phenomena can 
be  observed. A s  many of t hese  groups should be s e n t  a s  a r e  necessary  
t o  desc r ibe  t h e  i c e  condi t ion ;  

(d )  I f  no i c e  i s  observed, t h e  i n d i c a t o r  groups w i l l  be  s e n t ,  followed by 
Ct ,  coded 0 .  The remainder of  t h e  code w i l l  be omit ted.  For  example : 

I c e  B 20723 64'512 0 

( e )  Codes were designed t o  be used sepa ra t e ly  from meteorological  observa- 
t i o n s .  However, i f  i t ' i s  d e s i r e d  t o  append t h e  i c e  d a t a  t o  a meteorolo- 
g i c a l  observa t ion  of  any type,  t h e  appropr ia te  i n d i c a t o r  i c e  A ,  i c e .B ,  
o r  i c e  C should fol low t h e  weather  r epo r t ,  followed immediately by t h e  
i c e  da t a ,  omi t t ing  t h e  above i n d i c a t o r  .groups. 

PART B 

PROPOSED SPECIAL NUMERICAL CODE FOR AERIAL ICE SUMMARY 

Code f o r  t r a n s m i t t i n g  observa t ion  r e s u l t s  on i c e  cond i t i ons  .- 
i n  t h e  s e a  from a i r c r a f t  

SCHEME O F  THE CODE 

Avialed 
YQGGG laa /aa  2LaL,LaL, 3L,LoLoLo 4 cc/cc 5kk/kk 

A e r i a l  i c e  

Designat ion of l e t t e r e d  and numbered symbols i n  t h e  scheme of  code : Avialed 
( a e r i a l - i c e )  - i d e n t i f y i n g  name preceding  t h e  telegram. 

GROUP YQGGG 

Y = day of t h e  week 
Q = t h e  oc t an t  of g lobe  i n  which a i r  reconnaissance tctlies p l ace  
GGG = t h e  s t a r t i n g  t ime of a e r i a l  reconnaissance (wi th  decimal f r a c t i o n s  

of 'an hour 1 t o  10 
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GROUP laa/aa 

1 = ident i fy ing number of t h e  group 
aa/aa = information on t h e  course of f l i g h t  and observation obJects  

GROUP 2LaLaLaLa 

2 = ident i fy ing number of t h e  group 
LaLaLaLa = l a t i t ude  of the observation point  

GROUP 3LoLoLoLo 

3 = ident i fy ing number of t h e  group 
LOLOLOLO = longitude of the  observation point  (without hundreds of degrees) 

GROUP 4cc/cc 

4 = ident i fy ing number of t h e  group 
cc/cc = information on age, concentrat ion,  shape and d i s t r i bu t i on  of i c e  

GROUP 5kk/kk 

5 = ident i fy ing number of t h e  group 
kk/kk = i n fo rma t ionon the  i c e  surface,  o n c o n t i n e n t a l i c e  andonnav iga -  

t i ona l  conditions . .. 

REMARKS CONCERNING THE USE OF INDIVIXIUAL GROUPS OF THE CODE 

1. Group YQGGG i s  a constant group of t h e  code. Symbols GGG ind ica te  t he  
ac tua l  time (~reenwich)  of the  s tart  of i c e  observations. I n  order t o  t rans-  
m i t  individual  time moments i n  t h e  report ,  Group XXGGG is  used, Transi t ion of 
air  reconnaissance from one oc tan t  t o  another is  indicated i n  Groups XQXXX o r  
XQGGG . 
2, Each of the  groups having iden t i fy ing  numbers 1, 4 and 5 ( 1  a d a a ,  
4 cc/cc, 5 kk/kk) contain two concise cha r ac t e r i s t i c s  of the reconnoitered 
regions and i c e  conditions a d a a ,  cc/cc, etc.,  whose arrangement i n  the  group 
i s  a rb i t r a ry .  

I f  the i c e  conditions cannot be described by two charac te r i s t i c s ,  the 
correspondent group i s  repeated as many times a s  necessary. I f  the re  is  an 
odd number of charac te r i s t i c s ,  l e t t e r s  XX subs t i t u t e  t he  de f i c i en t  character- 
i s t i c  (always i n  the place provided for  t h e  second charac te r i s t i c ) .  Arrange- 
ment c f  groups i n  the  t ex t  of telegram i s  a rb i t ra ry ,  i. e., t h e  group 1 aa/aa 
can be followed by t he  group 4 cc/cc or 5 kk/kk depending upon the  require- 
ments of a repor t  on i c e  condit ions (see t h e  sample of coding). 
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3.0 Designations of the  co-ordinates of a point ' ( ~ r o u p s  2LaLaLaLa and 
~ L ~ L ~ L ~ L ~ )  a r e  transmitted with approximation t o  a minute. Since the  group 
YQGGG contains information on the  oc t an t  of earth where the  a e r i a l  reconnais- 
sance takes place, the  hundreds of degrees a r e  omitted, 

4 .. The name of geographic l oca t i ons  i s  expressed verbal ly  ( a s  f o r  ins tance  
Magadan, T i l i ch ik i ,  e t c . ) ,  but the  loca t ions  can a l so  be designated by the  res -  
pective co-ordinates of a point .  

5.. The cha rac t e r i s t i c s  of hummockiness, degree of des t ruct ion,  snowiness, 
impurity, compression and f reezing together  of i ce  can be expressed by b a l l s  
according t o  s ca l e s  attached t o  t h e  code. 

I n  ins tances  when observation condit ions do no t  permit accurate deter-  
mination of the  cha r ac t e r i s t i c s  of i c e  surface,  the f i f t h  group should be 
.-util.i.zed where the  cha r ac t e r i s t i c s  a r e  expressed i n  abbreviated form. 

. . 
. .  . .  CONTENT OF INDIVIDUAL GROUPS OF THE CODE 

Aeria l  i c e   v via led) = ident i fy ing name of the  telegram 

GROUP YQGGG 

the  day of week i n  accordance with t h e  Greenwich time i s  coded as 
follows (WMO Code 4900) : 

1 Sunday 
2 Monday 
3 Tuesday 
4 Wednesday 

5 Thursday 
6 Friday 
7 Saturday 

the  octant  of t h e  globe where t he  a e r i a l  reconnaissance i s  conducted 
i s  coded a s  follows (WMO Code 3300) : 

Northern Hemisphere Southern Hemisphere 

Longitude i n  degrees Longitude i n  degrees 

0 0 - g o w  5 0 -  g o w  
1 90 - 180 w 6 90 - 180 w 
2 180 - 90 E 7 180 - go E 
3 g o -  O E  8 9 0 -  O E  

time of, observation according t o  t he  Greenwich time i n  hours with 
t en ths  of hours 

Example : 12:30 i s  coded 125 
2:'00 i s  coded 020 
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GROUP l aa /aa  

.1 = . i d e n t i f y i n g  number o f '  t h e  group 
aa/aa = information on the ' cou r se  and t h e  o b j e c t s  of  obse rva t ion  i s  recorded 

i n  accordance with t h e  fo l lowing  t a b l e  : 

F l i g h t  elements &nd 'observat ion 
condi t ions  

take-off 
v i s i b i l i t y  
a l t i t u d e  of  f l i g h t  
course 
v i s u a l  observat ion$ 
observa t ions  by r a d a r  
observat ions a r e  c a r r i e d  on through 
openings among clouds 
obse rva t ions  a r e  i n t e r r u p t e d  (d i s -  
continued) 
su r f ace  of t h e  s e a  is  covered by f o g  
landing 

GEOGRAPHICAL ELEMENTS 

bank 
coas t  
bay 
ou te r  road ' ( s t e a d )  
i nne r  road ( s t e a d )  
horizon 
gu l f  .: ' .  . . . . 
sand ba r  (kosa) . . 
f i r t h  ( l ima) 
merfdian 

cape  
i s l a n d  
shoal  
p a r a l l e l  . . 

peninsula  
po r t  
c o a s t a l  . b e l t  
strait 
poin t  ( p o i n t s )  
e s tua ry  

ORIENTATION ELEMENTS 

i n  37 
along . . 38 
f a r t h e r  3 9 
to ,  a s  f a r  as  40 
t o  t h e  l e f t  ( o f  t h e  cou r se  4i 
of a i r c r a f t )  42 
l i n e s  
between (among) 43  

seaward (mor is tee)  
d i r e c t i o n  
t o  (on.) 
about, approximately 
from . .. 

t o  t h e  r i g h t  (o f  t h e  course 
of a i r c r a f t )  , 

everywhere,. 
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44 across t h e  course o f  a i r c r a f t  47 a t  (near) 
45 i n  region ( l a rge  area)  48 i n  area 
46 i n  t raverse  49 i n  center 

SUPPLEMENTARY TERMS 

border 
colon 
d r i f t  ( d r i f t s )  
i n  length 
c ornma 
much 
i c e  
the  remainder 

.58 d r i f t i n g  i c e  
59 t u rn  

.. 60 ' I repeat  
61 passes, l i e s  
62 dis tances  
63 a f t e r ,  beyond 
64 i n  width 

POINTS OF THE COMPASS 

70 nor th  74 south 
71 nor theas t  75 southwest 
72 e a s t  76 west 
73 southeast  77 northwest 

EXTENT 

200 m 
400 m 
600 m 
800 m 

1000 m 
1200 m 
1400 m 
1600 m 
1800 m 
2000 m 
s top  

GROUP 4cc/cc 

4 = ident i fy ing number of t h e  group 
cc/cc = information on the  age, concentrat ion,  shape and d i s t r i b u t i o n  of i c e  

i s  coded i n  accordance wi th  t he  following t ab l e  : 

AGE OF ICE 

00 i c e  s lush 
01 snow s lush  

02 sludge 
03 pancake i c e  



04 snow s lush ,  sludge, 10 
pancake i c e  11 

05 i c e  r i n d  
06 young i c e  12  
07 win ter  i c e  13 
08 gray i sh  white i c e  14 

(medium winter  i c e )  (15-30 cm) 15 
0 9  white  i c e  

( t h i c k  win ter  i c e )  (30-70 cm) 

p o l a r  i c e  
young p o l a r  i c e  

(two-year i c e )  
a r c t i c  pack 
i c e  s h e l f  
i c e  i s l a n d  ( d r i f t i n g )  
age of i c e  has not  been 
determined 

FORMS OF FAST ICE 

20 f a s t  i ce ,  shore i c e  24 grounded hummock ( s t  amukha) 
21 young shore i c e  25 r i d g e s  of  grounded hummocks 
22 win ter  f a s t  i c e  26 temporar i ly  grounded f l o e  
23 l e v e l  f a s t  i c e  of  more than . .  . . .  ( f l a t  i n  c o n t r a s t  t o  stamukha) 

one w i n t e r ' s  growth (bay i c e  WMO) 

FORMS OF DRIFT ICE 

30 v a s t  i c e  f l o e s  ( i c e  f i e l d s  36 
over 10 km i n  diameter)  

31 b i g  i c e  f l o e s  ( 1 - 10 km) 
32  medium i c e  f loes  (100-1000 m) 37 
33 brash  (0.5 - 2  m) 
34 small  f l o e s  (20 - 100 m) 38 
35 i c e  cakes ( 2  - 20 rn) 39 

4  0  

small i c e  f l o e s  and i c e  cakes 
mixed (wi th  small  i c e  f l o e s  
predominating) 
i c e  cakes and small i c e  f l o e s  
mixed (predominantly i c e  cakes) 
bergy b i t  ( f l oebe rg )  
growler 
small b ra sh  ( l e s s  t han  0 . 5  m)  

DISTRIBUTION OF DRIFT ICE 

4 1  l a r g e  f i e l d  of i c e  
( a r e a  over 20 km ac ros s )  

42 medium f i e l d  of i c e  
( a r e a  15 - 20 km ac ros s )  

4 3  small  f i e l d  of i c e  
( a r e a  10 - 15 km ac ros s )  

44 pa tch  (of i c e )  

45 b e l t  (width 2 t o  > 100 krn) 

46 bay o r  b i g h t  " 

47 stream o r  s t r i p  
(wid th  1 km o r  l e s s )  

48 tongue ( p r o j e c t i o n  of  i c e  
edge up t o  s eve ra l  k i lomet res  
i n  length)  

4 9  i c e e d g e  
50 c l e a r  

BALLS 

51 1 b a l l  
52  2  b a l l s  
53 3 b a l l s  

54 4  b a l l s  
55 5 b a l l s  
56 6 b a l l s  



7 b a l l s  
8 b a l l s  
9 b a l l s  

10  b a l l s  
1 - 2 b a l l s  
1 - 3 b a l l s  
2 - 3 b a l l s  
2 - 4 b a l l s  
3 - 4 b a l l s  
3 - 5 b a l l s  
4  - 5 b a l l s  

GROUP 5kk/kk 

4 - 6 b a l l s  
5 - 6 b a l l s  
5 - 7 b a l l s  
6  - 7 b a l l s  
6 - 8 b a l l s  
7 - 8 b a l l s  
7 - 9 b a l l s  
8 - 9 b a l l s  
8 - 10 b a l l s  

s top  

5 = i den t i fy ing  number o f  the  group 
kk/kk = information on t h e  s u r f a c e  of ice ,  on continental  i c e  and on naviga- 

t i o n a l  condit ions i s  coded .as follows : 

CHARACTERISTICS OF ICE SURFACE 

l e v e l  i c e  
r a f t e d  i c e  
hummocked i c e  
pressure r idges  
hummockiness of i c e  
( i n  b a l l s )  
indiv idual  ropaks 
( s t a i d i n g  f l o e s )  
many ropaks (s tanding f l o e s ) '  
snow-free i c e  

. . 
snow-covered i c e  
snow cover ( i n  b a l l s ) ' : ,  ' 

few cracks on i c e  
. . 

many cracks on. . ice  
t ide ,  crack 
shore lead 
l ead  i n  the  i c e  
polynya 
shore polynya 
polynya off .edge of shore i c e  34 
pool of open water 

snow wat.er on the i ce ,  puddles 
feu  puddles on the  i c e  
many puddles ,on t h e  i c e  
puddles of melted i c e  on t h e  
i c e  cover 
burnt through puddles (thawing 
holes i n  the  i c e )  
d r i ed  i c e  
r o t t e n  i c e  
degree of d i s i n t e g r a t i o n  
( i n  b a l l s )  

.degree of pressure ( i n  b a l l s )  
i c e  under s l i g h t  pressure 
i c e  under s t rong pressure  
i c e  is  clean 
d i r t i n e s s  of i c e  ( i n  b a l l s )  
d i r t y  i c e  
f reez ing together  of t h e  i c e  
( i n  b a l l s )  
i c e  breccia 

CONTINENTAL ICE AND .CHARACTERISTICS OF ICE AND WATER 

iceberg 44 . many .. bergy b i t s  
many icebergs  45 i c e  b l ink  
b e r g  b i t  46 water sky 

47 f r o s t  smoke 
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1 b a l l  
2 b a l l s  
3 b a l l s  
4 b a l l s  
5 b a l l s  
6 b a l l s  
7 b a l l s  
8 b a l l s  
9 b a l l s  

10 b a l l s  
1 - 2 b a l l s  
1 - 3 b a l l s  
2 - 3 b a l l s  

64 2 - 4 b a l l s  
65 3 - 4 b a l l s  
66 3 - 5 b a l l s  
67 4 - 5 b a l l s  
68 4 - 6 b a l l s  
69 5 - 6 b a l l s  
70 5 - 7 b a l l s  
71  6 - 7 b a l l s  
72 6 - 8 b a l l s  
73 7 - 8 b a l l s  
74 7 - 9 b a l l s  
75 8 - 9 b a l l s  
76 8 - 10  b a l l s  

NAVIGATIONAL CONDITIONS AND UTIUZATION 
OF ICE COVER FOR TRANSPORTATION 

naviga t ion  unobstructed 85 t h e  channel behind i ceb reake r  
sh ips  move through l e a d s  (o r  sh ip )  c lo ses  
made by icebreakers  86 pedes t r ian  movement on i c e  
shipsmove,  t a k i n g a d v a n t a g e  87 motorvehiclemovement  o n i c e  
of l eads  88 l i g h t  a i r c r a f t  on i c e  
s h i p  movement i s  obs t ruc t ed  89 heavy a i r c r a f t  on i c e  
sh ip  movement impossible  99 s top  

A SAMPLE OF CODING ICE REPORT 

TEXT OF A TELEGRAPHIC I C E  WPORT BASED ON 
DATA OBTAINED BY AERIAL RECONNAISSANCE 

A e r i a l  i c e  reconnaissance. o f  A p r i l  5 take-off 10:30 beginning o f  i c e  
observa t ions  11: 00 landing 14: 15 f l i g h t  a l t i t u d e  600 m s t o p  Course Magadan 
5510 15155 comma Cape Levenshtern 5310 14645 f a r t h e r  t o  Nikolaevsk s t o p  V i s i -  
b i l i t y  everywhere 10-20 km edge of  d r i f t i n g  i c e  passes  by p o i n t s  5630 15200 
5620 15130 5600 15100 5520 15007 5510 14 827 comma i n  Chirikov a r e a  t o  t he  
n o r t h  of Cape Taran c l e a r  f a r t h e r  i n  t h e  d i r e c t i o n  of  p a r a l l e l  5820 nl-2dium 
f l o e s  of young i c e  concentrat ion 8 b a l l s  comma i n  a r e a  5825 medium i c e  f l o e s  
whi te  7 - 9 b a l l s  comma i n  a r ea  between 5600 5650 predoininantly small  i c e  
f l o e s  mixed with i c e  cakes 2 - 3 b a l l s  w h i t e  grayish-white  along i c e  edge 
predominantly small  i c e  f l o e s  mixed wi th  i c e  cakes white grayish-white  s t o p  
I n  a r e a  t o  t h e  n o r t h  of po in t  5455 14800 t o  meridian 14600 small  f l o e s  white  
3 b a l l s  d r i f t i n g  southeast  s t o p  I n  t h e  a r e a  from 14400 t o  Mys Levenshtern b i g  
f l o e s  whi te  comma a t  t h e  coas t  s h o r e  i c e  4 - 6 km i c e  evenly snow-covered 



When coded t h e  i c e  r epo r t  , i s  as follows : 

Aer ia l  i c e  62110 lOOXX XX105 lOgXX ~ X 1 4 3  10291 lO3XX Magadan 

25510 35155 120XX Levenshtern 25310 34645 13233 Nikolayevsk 

1 9 9 1  14387 44% 16128 25630 35200 ..25620 35130 25600 35100 

25520 35007 25510 34827 15448 Chirikov 17020 Taran 450XX 13238 

123XX. ' 25820 43206 458XX 15448 25825 43209 474XX 15448 136XX 

25600 25650 43663 40908 131XX 44936 40908 19948 17028 25455 

34800 . 13319 34600 43409 453XX 15273 19948 14119 34400 13320 

. Levenshtern 43109 15447 ll lXX 420XX 186XX 50008 

B a l l s  

0 
1 
2 
3 
4 
5 

B a l l s  - 
0 

1 

\ 

A P P E N D I X  

SCALJ3 OF. CALCULATING 
THE CONDITIONS OF DRIFT AND FAST ICE 

SCALE' OF HUMMOCKINESS 

Charac t e r  of t h e  su r f ace  . . Area covered by hummocks 
o f  i c e  cover ( i n  percentages  compared 

wi th  t h e  a r e a  covered by i c e )  

Range Average 

Even i c e  
Even i c e  w i th  ind iv idua l  hummocks 
Even i c e ,  a t  p l aces  hummocky 
I c e  o f  medium hummockiness 
Hummocky i c e ,  a t  p laces  even 
Hummocky i c e  a l l  over 

SCALB OF ICE DISINTEGRATION 

C h a r a c t e r i s t i c s  

Complete absence of any s i g n  of  d i s i n t e g r a t i o n  

On t h e  s u r f a c e  of i c e  i n d i v i d u a l  snow water i n  t h e  form of da rk  s p o t s  
as we l l  as puddles can be seen. Dis in tegra t ion  of  d r i f t  f i e l d s  con- 
s i s t i n g  of conglomerated i c e  ( i c e  mosaic) blocks and b ra sh  occurs  



B a l l s  - C h a r a c t e r i s t i c s  

2 Snow water is d i s t r i b u t e d  . throughout t h e  i c e  su r f ace ,  puddles appear.  
I n  snow-covered areas ,  i n  bays and a t  c o a s t s  exposed t o  t h e  wind 
i c e ,  when thawing r ap id ly ,  i s  covered by a cont inuous l a y e r  o f  water. 
A t  p l aces  land drainage puddles  on sho re  i c e  and polynyas i n  e s tu -  
a r i e s  a r e  formed 

Puddles of  melted i c e  cover t h e  e n t i r e  s u r f a c e  of i c e ;  thawing holes,  
appear i n  t h e  i ce ;  c racks  and leads  appear  i n  shore i ce ;  hummocks 
a r e  smoothened; i c e  f l o e s  become c i r c u l a r .  The i c e  becomes d ry .  Land 
dra inage  puddles on shore  i c e  join t o g e t h e r  Eind widen; t h e  es tuary  
polynyas expand 

4 Burnt puddles and l eads  eroded by c u r r e n t s  a r e  s c a t t e r e d  throughout 
t h e  su r f ace  of i c e .  A continuous b e l t  of l a n d  dra inage  puddles on 
shore  i c e  has developed. The i c e  i s  d r y .  I n  bays t h e  shore  i c e  breaks. 
Mushroom-shaped f l o e s  w i th  underwater rams appear  among t h e  small 
f l o e s  

5 I c e  f l o e s  break up i n t o  smal l  pieces which a r e  soaked w i t h  water ,  
have a deep d r a f t ,  a r e  darkish-grey reminding of b r a s h  i c e ;  only 
e leva ted  a reas  appear above t h e  water; s u r f a c e  of i c e  f l o e s  a r e  
covered by widening thawing holes ,  having a lace-shaped appearance 
from above 

SCALE OF SNOWINESS 
. . . . .  

B a l l s  - C h a r a c t e r i s t i c s  

0 No snow, o r  o n l y ' s c a t t e r e d  s p o t s  of snow 

1 Thin uniform snow 'cover o r  a l t e r n a t i n g  uniform snow cover with areas  
of bare  i c e  ranging between 30 t o  7% 

2 Snow cover from 5 t o  20 cm t h i c k  wi th  smal l  snow d r i f t s  and r idges  
of hard packed snow without  spo t s  of ba re  i c e ,  or  pronounced snow 
d r i f t s  and bare  i c e  c o n s t i t u t i n g  from 10 t o  3% of t h e - a r e a .  Ridges 
of hard packed snow cover small hummocks ( t o  50 cm) 

3 Considerable  snow cover exceeding 20 cm i n , d e p t h  wi thout  s p o t s  of 
b a r e  i c e  with 1arge'YidgeS of  hard packed snow covering sometimes 
hummocks 1.5 m high 

Remark : Information on the  depth  of snow cover  and hummocks is  mentioned t o  
c h a r a c t e r i z e  condit ions i n  genera l .  
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SCALE. OF. DEBRIS ON ICE 

B a l l s  - 

S c a l e  

0 

Amount of  d e b r i s  on i c e  ( i n  percentages w i t h  r e s p e c t  t o  
the  a r e a  under observa t ion  

I c e  clean, t r a c e s  of  . d i r t  

I n s i g n i f i c a n t .  d i r t i n e s s  (10 - 4%) : 

Medium degree  of  d i r t i n e s s  (40 - 7@) 

I c e  i s  d i r t y  ' a l l  over (70 - 100%) 

SCALE OF PRESSURE 

' C h a r a c t e r i s t i c s  

I c e  "spread out", i . e . ,  w i t h  a  concent ra t ion  of  9 - 10 b a l l s ,  f i r s t  
n o t i c e a b l e  displacement a t  t h e  incep t ion  of d i s i n t e g r a t i o n  

S l i g h t  p re s su re .  I n  the a r e a  of compression small pa tches  of  water  
can  be seen; i nd iv idua l  hummocks and r a f t s  a r e  formed. A s  a r e s u l t  
o f  general  p re s su re  smashed i c e  i s  pressed upward toward t h e  edges 
o f  i c e  f l o e s  

Considerable  p re s su re .  I n  t h e  a r e a  of compression t h e  open s p o t s  
w i t h  water a r e  closed.  Hummocks inc rease .  A s  a  r e s u l t  o f  i n t e n s i v e  
hummocking of young ice ,  which may a l s o  involve win te r  i c e ,  f r e s h  
hummocks appear i n  rid,ges,,,,and, . r a f t s ,  Smashed i c e  i s  compressed i n t o  
a dense buckl ing  mass, forming cushions between f l o e s  

Dense continuous pressure.  In t ense  hummocking of w in te r  i c e ,  i nvo lv -  
i n g  a l so  young po la r  i c e  and po la r  i c e .  Cushions ( o r  wal l s )  of 
smashed i c e  and r i d g e s  of hummocks a r e  seen everywhere. Young i c e  
i s  espec ia l ly  hummocky 

SCALE O F  REFREEZING 

C h a r a c t e r i s t i c s  

Absence of  v i s i b l e  s igns  o f  r e f r eez ing  among t h e  i c e  t h a t  h a s  r e -  
mained from t h e  preceding winter  

I c e  slush, s ludge,  snow s lush ,  b rack i sh  i c e  c r u s t  can b e  n o t i c e d  
among accumulations of i c e  l e f t  over from t h e  preceding season 
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S c a l e  

2 

C h a r a c t e r i s t i c s  

I c e  s lush ,  s ludge,  snow s lush ,  b rack i sh  i c e  c r u s t  and even young. 
i c e  i s  seen everywhere among t h e  i c e  l e f t  over from t h e  preceding 
season. A t  p l aces  i c e  r i n d  can be  seen  

I c e  r i n d  predominates among t h e  "old" i c e ;  a t  p l a c e s  young i c e  ap- 
pears;  tlie remaining i c e  f l o e s  begin t o  f reeze  t o g e t h e r  

Young i c e  predominates among t h e  accumulations of  o ld  i c e ;  a t  p laces  
young winter  (greyish-white)  i c e  appears;  formation of f i e l d s  of 
i c e  r e s u l t i n g  from f r eez ing  toge the r  occurs  everywhere 

Young winter  (greyish-whi t e ) -  i c e  predominates among t h e  accumula- 
t i o n s  of  i c e  l e f t  over ' f rom the  preceding cold season.  A t  p laces  
w in te r  (white) i c e  can be  not iced.  The i c e  cover assumes an appear-. 
ance t y p i c a l  of winter ,  cons i s t i ng  of  f i e l d s  of i c e  r e s u l t i n g  from 
f r eez ing  toge the r  of remnants o f  o l d e r  i c e .  
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