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INTRODUCTION 

Witb a view t o  improving the safety of internat ional  c i v i l  aviation, 
main and dependent meteorological off ices  have been established a t  many in- 
ternational aerodromes by the Contracting States,  These offices furnish 
aeronautical weather information, including forecasts, A knuwledge of exist-  
ing and expected weather condi.tions en route, such a s  icing, turbulence and 
winds a lof t ,  and a knowledge of expected terminal weather a t  the a i r c ra f t ' s  
destination, such as  cei l ing and v i s ib i l i ty ,  is of paramount importance for  
the safe operation of aviation, 

Weather forecasting is not an exact science a t  the present time, The 
ea r thvs  atmosphere i s  extremely complex i n  i t s  reactions t o  various natural 
stimulii such a s  insolation, gravity, dynamic forces and a multitude of 
localized influences, A s  yet, the science of meteorology has not been able 
t o  measure adequately a l l  the variables tha t  a f fec t  the ear th 's  atmosphere, 
nor has it been able t o  express the phenomena of the changes i n  the ear th 's  
atmosphere i n  terms of exact mathematical equations, Consequently, the 
forecaster must display considerable skf1.1 in  using the limited, dynamical 
concepts available, and must supplement these by empirical devices resul t ing 
from experience, In order t o  imprwe the accuracy of aeronautical weather 
forecasts,  thereby contributing t o  the safety of a i r  transport operations, 
Contracting S ta te s  have assigned specialized personnel t o  deal with the 
meteorological aspects of aviation, Some of these S ta te s  b l v e  certain 
minimum standards establishing the qualifications of such mteorological 
personnelo 

This Circular contains, i n  re-arranged form, extracts  from corres- 
pondence concerning meteorological qualifications of forecasters,  which 
have been forwarded t o  the Secretar iat  of ICAO, A short  introductory 
paragraph i s  followed by a few statements concerning the h is tor ica l  back- 
ground and authority fo r  t h i s  Circular, The excerpts tha t  have been for- 
warded t o  ICAO a re  reviewed i n  Chapter 3. Chapter 3 i s  divided in to  
twenty sections., one f o r  each Contracting Sta te  tha t  submitted information, 
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3ach section is divided into three categories: meteorologists, meteoro- 
logical assistants, and meteorological observers, Each of these categories 
is further divided into five paragraphs as follows: 

1) Requf rement s ; 

2) Duties; 

3) Trafnf ng before responsibility assf gnment ; 

4) Certf f icates ; 

5 )  Traf ni ng after responsi bility assf gnment , 

The last sub-seetion includes, for example, flight experience, on 
station training and refresher courses, 

Chpter 4 contains a tabulation of the excerpts included in 
Chapter 3, It is believed that States may profit from reviewing this 
document, States in process of establishing an aeronautical forecasting 
service may find the required qualifications reviewed herein useful as a 
guide in patterning their minimum standards for aeronautical forecasterse 
States having such a service may wish to compare their minimum requirements 
with those of other States as a basis for improvement and standardization. 



QUALIFICATIONS OF METEORQLOGICAL PERSONNEL 

1. - GENERAL CONSIDERATIONS 

1.1 The profession of meteorology must be practiced by 
carefully trained persons if the best service is to be rendered. A high 
degree of accuracy in aeronautical forecasting is essential for the safe 
operation of aviation. Therefore, to ensure that meteorological personnel 
have the necessary skill and ability many governments have set up certain 
minimum standards of training and experience as prerequisites for aero- 
nautical forecasters. 

1.2 Minimum qualifications for meteorologists, assistant 
meteorologists and observers are also useful for the purposes of estab- 
lishing and improving international standards. 

1 . 3 The professional meteorologist must combine a sound 
scientific background with procedures learned from empirical experiences. 
In modern meteorology, the formal training is usually carried on at the 
college or university level while the empirical experience is derived Prom 
a period of practical training in a forecast centre. Before adequate formal 
meteorological training was readily available at the universities, metsor- 
ologists received their training by apprenticeship as observers, map 
plotters, map analysts and forecasters-in-training. Either method appears 
capable of producing competent forecasters. However, the former method is 
less time-consuming and apparently more efficient. States vary in their 
academic and practical training requirements for aeronautical meteorologists 
participating in international civil aviation, This Circular reviews these 
requirements. 

Page 7 
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l .4 The rapESgs r ~ ~ e i x r o c ?  f r o m  ti?:. Cernk_rgctf.i~g Sta tes  in res- 
ponse to the ICAO Questionnaire indicate that these is considerable variation 
in the interpretation of terms now in use, For comparison, the following 
definitions are quoted from the ICAO Specifications for Meteorologieal 
Services to International Air Navigationo 

a) I&tesrologi st ,- A professf onal member of a Meteorologf cal 
Semi ce , 

b) M~eorologf cal Semi ce , - A state organf zat ion or agency 
charged with tha provision of meteorological fnformatfon, 

c) 1Eleteorolo~ieal assfstant,- B sub-professional or junior 
technical member of a Meteorological Service, 

d) M 1 4 0 -  A member of a Meteorological 
Service designated to make meteorological observations or a person 
approved by a Meteo~ologieaP Servlce for this purpose, 

e) %recaster, .- A metesrologist responsible for the provi sion 
of forecasts and oZlher current meteorological information, 

The terns "dependent forecaster" and "analystvv am not defined in the 
Specifications, However, the follewing tentative definitions may 
assist in interpreting this Circular, 

P I  De~sndent forecaster, - A meteorologist under trai ning, 
responsible f o r  %he provision of foraoasts and other current meteor- 
ological information under the supervision of a forecaster, 

g) _Analyst,- A meteorologi st responsible for the analysis of 
charts which indicate the sy-nopsfs of prevailing meteorological condi- 
tions both at the surface and aloft, 

lo 5 The meteorologioal personnel of some States are versed in 
languages other than their mother tongue, In answer to the questionnaire, 
a few States indicated that knowledge of certain foreign languages was re- 
quired of their me'eessologists, However, since this question was not in- 
cluded in the questionnaire, the information submitted is not complete and 
has not been reported in this Gireular, 
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2.- HISTORICAL BACEROUND AND AUTHORITY FOR CIRCULAR 

2.1 The followiq i8 quoted from the Resolutions and Recom- 
mendations contained on Page 3 of the Final Report of the Met Division - 
1st Session, 1945, (Doc 770-~et/82, 12/11/45), 

"The Subcommittee on Meteorology recornends that the PICAO 
Meteorological Secretariat prepare studies and submit progress reports 
an standards of adequaoy with regard to qualifications of meteorolog- 
ical personnel for international aeronautics.ll 

Note.- On page 169 of the PICAO Final Report of the Meteorological - 
Division, 2nd Session, 1946, (DOC 23%-~et/146, 30/11/46), nQualifications 
of Meteorological Personnel" is listed as a subject for continuing study by 
PICAO Met Section. 

2.2 At the fourth plenary meeting of the 2nd Session of the 
Meteorological Division, it waa suggested that Member States should be 
asked to provide details of the qualifications for meteorologists and 
meteorological observers on which recommendations could be based, Subse- 
quently, a letter containing a questionnaire (_Ref. No T 10/18, dated 
3 September 1947) was prepared under the direction of the Secretary General 
and forwarded to Contracting States. The questionnaire requested informa- 
tion concerning the qualifications established for meteorologists, meteor- 
ological assistants and meteorological observers, The replies received 
from the Contracting States are the basis of the main part of this docunent. 
A copy of the questionnaire referred to will be found fn Appendix A. 

2.3 The PEL Division discussed the subject of qualifications 
for meteorologists at some length during both its First and Second Sessions. 
The findings and recommendations formulate'd at these division meetings will 
be found in the following document8 : 1st Session, Doe 1207-~~~/40; 2nd 
Session, Doc 2667-PEL/~~O. 



Page 10 ICAO Circular 10-AN/8 

2e4 Because of incomplete answers t o  s o ~ e  of the questions it 
has been d i f f i c u l t  t o  arrange Chapter 3 i n  a uniform format. However, it 
i s  believed tha t  the form used w i l l  f a c i l i t a t e  compa~isons of the meteoro- 
logical  requirements of various Contracting States. 
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3. - QUALIFICATIONS OF METEDROLOGICAL PERSONNEL 
OF VARIOUS CONTRACTING STATES 

3.1.- Argentina 

3.1.1 Meteorologists, 

3.1.1.1 Reauirements. Adoctor's degree i n  meteorology, geo- 
physics, mathematics o r  physics, or some other equivalent university degree 
such a s  aeronautical engineering or  c i v i l  engineering i s  required. The 
university course fo r  which the doctor's degree is given includes special- 
iaat ion i n  general and synoptic meteorology, a t  the conclusion of which a 
competitive examination i s  given. 

3.1,1.2 Duties. It i s  the responsibili ty of the meteorologist 
t o  prepare analyses and forecasts  for  immediate use and f o r  transmission t o  
the dependent Meteorological Offices a s  the basis of forecasts issued by 
these dependent forecast centres, 

3.1.1.3 Traininn before rea~onsibi1it .v assignment. After the 
completion of the university co'urse, the meteorologist i s  given additional 
training pr ior  t o  assignment t o  duty. This includes synoptic meteorom 
logica l  courses a t  the  Headquarters of the Service. An independent fore- 
caster  i s  given a minimum of one year of experience a s  a dependent fore- 
caster,  and p r io r  t o  an assignment a s  an analyst, he i s  given one year of 
pract ical  experience under the supervision of the chief forecasters of the 
Main Meteorologiaal Office o r  Regional Centre. During the probationary 
period proficiency i s  aaseseed by the Chief Forecaster. 

3.1.1.4 Certificateg. No ce r t f f i ca te  of competency i s  issued 
a t  present. 
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5 

3 1  5 .  TratIninn a f t e r  r e s ~ o n s i b i ~ i t ~  e s s i ~ ! e n t .  After assign- 
ment t o  duty tnere i s  individualized instruction f o r  personnel showing 
exceptional ab i l i ty .  Scholarshipa,for fur ther  academic training a re  grant- 
ed i n  national and foreign universi t ieso There a r e  no provisions f o r  on- 
s ta t ion  refresher courses a t  present, However, such proviaions a re  planned 
t o  be provided a t  a future date. F l ight  experience i s  required fo r  a l l  
meteorologists. After assignment a s  a meteorologist, proficiency i s  deter- 
mined by technical and individual supervision. 

Meteorological assistants.  

30102,1 Reauirements. A Bachelor of Arts degree with specializa- 
t ion i n  phyaics or mathematics i s  required and i n  addition they a re  required 
t o  have completed the o f f i c i a l  meteorological observer's course. 

3.1,2.2 Duties Duties include the supervision of chart  work 
and observation, and the briefing of p i lo t s  and tabulation of climatological 
data, Meteorological ass i s tan ts  do not generally make forecasts, but, 
occasionally they do prepare them under detailed instruct ion given by the 
meteorologist on duty. 

jO l02 .3  Training before r e s ~ ~ n s i b i l i t s  assimment., This  t ra in ing  
includes a specialized pract ical  course given i n  the Central Forecasting 
Office, 

3,1*2*4 Cert i f icates .  No ce r t i f i ca t e  i a  isaued a t  present. 

3.1,2. 5 Trainina a f t e r  r e s v o n s i b f l i t ~  assignmento This  t ra in ing  
includes a specialized departmental course. 

3.1,3 Meteorolo~ical  observers. 

3,1.3.1 Reauirenents. A Bachelor of Brts degree or equivalent 
instruct ion and of f i c i a l  c e r t i f i c a t e  from t h e  National Meteorological 
Service Scbool fo r  observerssrerequired. Physical examinations a re  re- 
quired only f o r  those observersscheduledto be assigned i n  tropical,  high 
mountainous, or an tarc t ic  regions. However, a l l  observers must have 
generally good health,  
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3,1,3.3 h~tiep, D - ~ t l e s  include the. tnkirle OF snrfece and upper 
a i r  observations, care of observational instruments, and plot t ing of charts. 

3.1.3.3 Training before r e s ~ o n s i b i l i t s  assinnment. Before a s s i w -  
ment to  duty, observers a re  given an eight aonthls theoret ical  and pract ical  
course i n  the National Meteorological Service School f o r  observers. 

3.1.3.4 Certificatep. Observers a re  given an o f f i c i a l  cer t i f ' i -  
cate  from the National Meteorological Service School for  observers. 

3.1.3.5 Traininn a f t e r  resoonsibil i ty assimment. Prac t ica l  ex- 
perience and on-station t raining qual i f ies  candidates for  promotion from 
ass is tan t  observer t o  observer and l a t e r  t o  s ta t ion chief. Lanipages are  
offered a s  additional t ra ining courses. There i s  a systematic supervision 
of a l l  observations made. 

3.2.- Belgium 

3.2.1 Meteorolonistq. 

3.2.1.1 &uirementg. A degree i n  physical science and mathe- 
matics or i n  c i v i l  engineering i s  required. Each meteorologist must be 
able t o  pass the same physical examination a s  tha t  given t o  f lying personnel. 

3.2.1.2. Duties. The Meteorologist must prepare and issue a l l  
o f f i c i a l  forecasts  f o r  an area or f o r  specific route. 

3.2.1.3 Training before r e s ~ o n s i b i l i t s  assimment. Before assign- 
ment a s  a meteorologist, the candidate must undergo t raining a s  a map 
p lo t te r ,  a coder, an observer and an ass i s tan t  meteorologist; and must com- 
p le t e  the specialiaed theoret ical  course i n  general meteorology, aerology 
and climatology. A period of one year of t ra ining with an experienced mete- 
orologist  i s  a l s o  included. Before assignment a s  a surface and upper a i r  
analyst  i n  a par t icu lar  region, the candidate must acquire a t  l e a s t  one 
year of experience a s  an independent forecaster. Written and ora l  t e s t s  
a re  given f o r  assessment of proficiency. 
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3 * 2 = 1 3 4  CI~rt. jf icntes,  I\;@ r e ~ t . i f i c s ~ e  cf ~ n m ~ e t e n c y  or fo-1 
evidence of proficiency i s  issued. 

3,20105 Training a f t e r  respons ib i l i ty  a s s i m e n t ,  Specia lccurses  
a r e  given by the  Meteorological Department. Ueekly seminars a r e  held con- 
cerning the  newer developments and techniques. Flying experience i s  in- 
cluded a s  p a r t  of the  fo recas te r ' s  t raining.  The fo recas t s  made by each 
individual  a r e  checked a t  regular in te rva l s ,  

3.2,2 Meteorological a s s i s t an t s ,  

3.2.2,l Reauirements, A diploma i n  e i t h e r  the  ancient  o r  modern 
humanities i s  required, 

3.2.2,2 Duties. Their du t i e s  include t he  taking of surface and 
upper a i r  observations such a s  radiosonde and radiowind observations, p lo t -  
t i n g  surface and upper a i r  char t s  and thermodynamic diagrams, and the  pre- 
paratfon of l imi ted  fo recas t s  under the  supervision of the  meteorologist on 
duty. 

3,2.2,3 Training before respons ib i l i ty  assignment, Before assign- 
ment t o  duty, the  meteorological a s s i s t a n t s  a re  given p rac t i c a l  t r a in ing  i n  
taking observations and p lo t t i ng  maps and t heo re t i c a l  courses of study. 

3.2.2.4. Cer t i f i ca tes .  No c e r t i f i c a t e  i s  issued. 

3,2.2,5 Training a f t e r  respons ib i l i ty  assianment, After  asaign- 
ment t o  duty, more advanced courses of study a r e  offered i n  physical  
science and meteorology, 

3.2.3 Meteoro lo~ica l  Observers, The meteorological observers 
of Belgium a r e  c l a s s i f i ed  a s  meteorological a s s i s t a n t s  and t h e i r  require- 
ments, du t i e s  and so  f o r t h  a r e  described i n  the  preceding paragraph, 
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3.3.1.1 Reauirements. A B.A., or  B.Sc. degree and an M. A. with 
honours i n  mathematics, physics or  chemistry. The K.A.  degree must include 
specia l izat ion i n  meteorology and i s  usual ly  obtained a t  the  Universi ty of 
Toronto. The course includes t he  following subjects: 

......... Dif f e r en t i a l  equations of mathematical physics (2  hour/week) ........................ Thermodynamics ... ........... ( 1 hour/week) 
Hydrodynamics and wave motion .......................... ( 1  hour/week) 
S t a t i s t i c s  and climatology .............................. (1 hoqr/week) 
Atmospheric thermodynamics and radia t ion ............... ( 3  hour/kreek) .................................... Dynamic meteorology (3  hourheek)  ................................... Synoptic meteorology ( 2  hour/week) ............................. Meteorological instruments ( 1  hour/week) 
P r a c t i c a l  meteorology .~~~ . . .~~ .~ . .~ .~~ .~ . . .~ .~~ .~~ .~ . . .  (9 hour/week) ................... .......... Meteorological seminar ... ( ~ o r t n i g h t l y )  

3.3.,1.2 Duties. I t  i s  the  respons ib i l i ty  of the  meteorologist t o  
prepare a l l  of the  route  and a rea  fo recas t s  and t o  i s sue  terminal f o r eca s t s  
f o r  use by other  s ta t ions .  

3.3.1.3 Training before respons ib i l i  t.v assimment,  Before assign- 
ment t o  duty, one month of in tens ive  work i s  given on map analysis  and 
forecast ing procedure followed by a var iable  period of contact  t r a in ing  i n  
the  f i e l d ,  t h i s  period being determined by experience, a b i l i t y  and assign- 
ment. P r a c t i c a l  meteorological t r a in ing  before an assignment a s  an analyst ,  
independent fo recas te r  and dependent forecaster  depends e n t i r e l y  on the  
nature and importance of the  assignment. Assessnent of proficiency i s  accom- 
plished by t he  r e l a t i v e  standing obtained i n  the  formal course plus  evalua- 
t i on  of work by t h e  officer-in-charge while under d i r e c t  training.  

3.3.104 Ce r t i f i c a t e s .  No c e r t i f i c a t e  i s  issued. 

3.3.1.5 Training a f t e r  respons ib i l i ty  a s s i m e n t .  There a r e  no 
rout ine  re f resher  courses f o r  meteorologists a s  yet .  They have been held 
a t  i r r egu l a r  i n t e r v a l s  and pos t  war plans include a mobile ins t ruc t ion  u n i t  
and re f resher  courses on a routin'e bas is ,  Meteorologists a r e  required t o  
read technical  c i r c u l a r s  issued by t he  Division and t o  submit repor t s  on 
weather s f tuaf ions  f o r  which they receive a poor ve r i f i c a t i on  score,  
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Assessment of proficiency is  accomplished by forecas t  ve r i f i c a t i on  on both 
accuracy and compliance with established procedures, Familiarization f l i g h t s  
on routes  f o r  which a forecaster  i s  responsible a r e  encouraged bu t  a r e  not  
mandatory. 

3,3.2 Meteorolodcal  ass i s tan t s .  

3.3,2.1 Reauirementa. A BOAo o r  B,Sc. degree i s  required f o r  
a s s i s t a n t  meteorologists, with specia l izat ion i n  mathematics and physics, 

3.3.2.2 Duties. Meteorological a s s i s t a n t s  a c t  i n  the  capaci ty  
of dependent fo recas te r s ,  depending en t i r e ly  on the  nature and importarice 
of t he  assignment, but  they a r e  no t  assigned a s  independent forecas. ters or  
ana lys t s  . 

3,3.2.3 Training before respons ib i l i ty  assignment. P r i o r  t o  
assignment, 3-&- months of l e c tu r e s  and laboratory work on meteorology a r e  
given, followed by a var iab le  period of contact  t r a in ing  i n  the  f i e ld .  

3.3,2.4 Cer t i f i ca tes .  No c e r t i f i c a t e  i s  issued. 

3.3.2.5 Training a f t e r  respons ib i l i ty  assimment. After  assign- 
ment t o  duty, t he  meteorological a s s i s t a n t s  a r e  issued technical  c i r cu l a r s  
by the  Division. 

3.3.3 Meteorological observers. 

3.3*3.1 Reauirements. Elementary School education o r  i t s  equiva- 
l e n t  i s  required, and a knowledge of touch typing or  rad io  communications 
i s  considered desi rable ,  The observers must have a physique t h a t  can stand 
p h i f t  work bu t  no t e s t  f o r  v i sua l  acu i ty  i s  required. 

3.3.3.2 Duties. Duties include p lo t t i ng  weather maps, making 
surface meteorological observations, p i l o t  balloon observations, transrnis- 
s ion of weather messages by te le type  or  radio,  keeping weather repor t s ,  
preparing weather summaries, and a t  aeronautical  s t a t i o n s  other than fore- 
c a s t  centres,  i s su ing  t o  p i l o t s  meteorological information which has been 
supplied by t h e  responsible fo r eca s t  offices.  
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3 . 3 . 3 . 3  train in^ before resuoasibili tv assignment,- A t  a matn 
meteorological office,  approximately s i x  weeks of t raining i s  given i n  ob- 
servations and map plotting. 

3.3.3.4 Certificates.  No cer t i f ica te  i s  issued. 

3.3.3,5 Traininn a f t e r  r e s ~ o n s i b i l i t v  assi~nment. A barr ie r  exam- 
ination i s  given a f t e r  three years of service. 

3.4,- China 

3.4.1 Meteoroloaists, 

304.101 Reauirements. A B.Sc.degree i n  meteorology, physics or 
geography and three years of pract ical  experience i n  meteorological work i s  
required. 

3,4.1.2 Duties, A l l  forecasting and related duties a re  the re- 
sponsibility of the meteorologistso 

3,4.1,3 train in^ before responsibili tv assirmment. Six months of 
on-the-job t raining i n  analysis and forecasting i s  given jointly by the 
Central Weather Bureau and the Civi l  Aeronautics Administration, Before 
assignment a s  an o f f i c i a l  analyst, the meteorologist i s  given one year of 
t raining as  a meteorological observer and two years of t raining a s  a meteor- 
ological assis tant .  Before assignment a s  an independent forecaster,  the 
same training i s  given i n  addition t o  regional forecasting, To be aseigned 
a s  a dependent forecaster, the meteorologist i s  given one year of t raining 
a s  a meteorological observer and one year of t raining a s  a meteorologi.cal 
assis tant .  

3.L01e4. Certificates.  No cer t i f ica te  i s  issued. 

3.C01. 5 Traininn a f t e r  r e s ~ o n s i b i l i t y  assignment. After assign- 
ment t o  duty, no further  t raining i s  provided, However, assessment of 
proficiency i s  obtained by forecast  verification, Flying t raining or ex- 
perience i s  not required a s  pa r t  of the forecas terPs  training, 
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3.4.2.1 Reauirements, Meteorological ass is tants  are required t o  
have a B.Sc. Degree with s ix months of experience as  a meteorological 
observer. 

3.4,2.2 Duties, Duties consist of chart  plotting, making upper 
a i r  soundings, coding and ass is t ing  w i t h  meteorological briefing. Meteoro- 
logical  ass is tants  do not carry out of f ic ia l  forecasting duties. 

3e4.2.3 Traininp before responsibili ty assimment. Before assign- 
ment t o  duty, courses on the aeronautical weather service are  given. 

3.4.2.4 Certificates,  No ce r t i f i ca te  i s  issued. 

3.4.2.5 Training a f t e r  responsibili ty assimment. After assign- 
ment t o  duty, on-the-job t raining in analysis and forecasting i s  offered. 

3,4.3 Me teoroloaical  observer,^ . - 

I 

3e40301 Reauirementso Meteorological observers must be High 
School graduates and they must pass physical t e s t s  f o r  visual acuity and a 
good standard of general health, 

3.4.2.2 Duties. Duties include making surface weather observa- 
t ions and map plotting, 

3.4.3.3 Training before responsibili ty assi~nment. Before being 
assigned t o  duty, observers a re  given one year of t raining i n  meteorolo- 
gical  observations and general meteorology, 

3.4.3.4 Certificates.  No ce r t i f i ca te  i s  issued. 

3.4.3 . 5 Training a f t e r  responsibili ty a s s i m e n t ,  After assign- 
ment t o  duty, optional on-the-job training i s  offered in  the functions of 
a meteorological assis tant ,  Work i s  supervised and observations a re  
checked. 
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3, 5.1,1 Reaufrements, Eight half-year terms of university educa- 
t ion and successf i l  completion of the S ta t e  examinationsp or a doctor 's  de- 
gree i s  required, 

3,5,l02 Duties, A l l  routine forecast  dut ies  a re  the responsibii- 
i t y  of the meteorologist, 

3050103 Training before r e s ~ o n s i b i l i t v  a s s i m e n t ,  Before assign- 
ment t o  duty a s  meteorologistsp the candidates a r e  given t raining i n  obser- 
vations and pract ice a s , a s s f s t a n t  meteorologists. Before assignment ss an 
analyst or  an independent forecaster ,  a t  l e a s t  year of training i s  
required. P r io r  t o  assignment a s  a dependent forecaster ,  a t  l e a s t  three 
months of t ra ining a re  required, 

3.5.1.4 Cert i f icates ,  No ce r t i f i ca t e  i s  issued. 

3,5,1,5 train in^ a f t e r  r e s ~ o n s i b i l i t v  a s s i m e n t .  Refresher 
courses a re  provided f o r  regular forecasters by occasional t e s t s ,  map dis- 
cussions and rotat ion of duties,  Re-assigned forecasters  a re  given appro- 
p r i a t e  pract ice i n  analysis and forecasting, Flying t raining or experience 
i s  not included a s  pa r t  of the forecaster 's  training, 

3,5.2 Meteorolonical assistants,  

3.5,2,1 Reauirementg, The meteorological ass i s tan ts  a r e  required 
t o  complete normal basic education a s  well a s  the meteorological courses 
which a r e  offered, and a period of assignment a s  an observer. 

3, 5,2*2 Duties, Duties include the supervision of the observa- 
t iona l  programme, drawing of weather maps and compiling s t a t i s t i c s .  Meteor- 
ological a s s i s t an t s  do not carry out forecqsting duties. 
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3.5,2c3 Traininw bet'sre r e s p o ~ ~ s i b i l i t y  assimment, Before assign- 
ment t o  duty, a course of t ra ining fo r  meteorological ass is tants  and a prac- 
t i c e  period i n  the Meteorological Head Office i s  given, 

3.5,2.4 Cert i f icates ,  No ce r t i f i ca te  i s  issued. 

3.5.2*5 Trainin? a f t e r  responsibili ty assimment. After assign- 
ment t o  duty, additional t raining courses a re  offered. 

305e3 Meteoroloaical observers. 

3.50301 Reauirements, The observers must have normal basic edu- 
cation and be i n  good physical condition. 

3050302 Duties, Duties include the taking of surface and upper 
a i r  observations, 

3.503a3 Training before r e s ~ o n s i b i l i t ~  assimment. Before assign 
rnent t o  duty, observers are  given observat io~al  t raining a t  the Meteoro- 
logical  Head Office, 

3, 503e4 Certificates.  No ce r t i f i ca te  i s  issued. 

3.5n305 Training a f t e r  r e s ~ o n s i b i l i t v  &g$imment, After assign- 
ment t o  duty, the observers receive additional courses and practice under 
supervision a t  the Head Office a s  well as  being given training i n  operation 
and maintenance of the teleprinter .  Assessment of s k i l l  i n  accomplished 
by supervision of the observational programme and correspondence with thc 
okservers, 

3.6,- Denmark 

3,6.1.1 ReQuirementp. I n  Denmark academic qual if icat ions a re  not 
mandatory fo r  meteorologists. 
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3.6,1,2 b ~ ~ i e s ,  I% i s  the duty of the meteorologFsts t o  pregare 
a l l  f l i g h t  and area forcasts. 

3,6.l03 Trainina before r e s ~ o n s i b i l i t ~  a s s i m e n t .  The meteor- 
ologist of the Danish Meteorological Aeronautical Service i s  given a spe- 
c i f i c  specialized training,normally consisting of c i v i l  meteorological 
courses arranged f o r  t h i s  purpose by the Danish Meteorological Ins t i tu te .  
The t raining i s  supplemented by participation i n  corresponding studies and 
courses arranged by other Scandinavian Meteorological Institudes. The 
Administration decides i n  each ease when a meteorologist is considered com- 
petent f o r  assignment as an analyst, ipdependent forecaster,  or dependent 
forecaster, 

306.104 Cert i f icates ,  No ce r t i f i ca te  i s  issued, 

3.6.10 5 Training a f t e r  r e s ~ o n s i b i l i t s  assimment, Routine re- 
fresher courses do not exis t ,  However, forecasters a re  given the oppor- 
tuni ty of making necessary familiarization f l i g h t s  on the a i r  routes for  
which they regular ly forecast, 

3,6.2 Meteoroloaical assis tants ,  

3,6,2,1 Reauirements, Academic qual if icat ions a re  not mandatory. 

3,6,2.2 Duties, Duties consist of routine office service rather  
than forecasting and analysis, In  some cases, meteorological assis tants ,  
when considered competent, a s s i s t  the forecaster, but do not normally 
perform forecast  duties, 

3,6,2,3 Training before r e s ~ o n s i b i l i t ~  a s s i m e n t .  Meteorological 
ass is tants  a re  given a specif ic  meteorological t raining arranged by the 
Meteorological Admini s t ra t ion  of the State.  

3.6.2.4 Certificates,  No ce r t i f i ca te  i s  issued. 

3,6.2,5 Training a f t e r  r e s ~ o n s f b i l i t y  assienment. No training of 
t h i s  kind is given, 



3,6,3 Meteoroloeical observers, 

3,6e301 Reauirements, No specific educational standard i s  
required, 

Duties Duties consist of making and recording surface 3.6,3,2 , 
and upper a i r  weather observations, 

3,6,3,3 Training before responsibili ty assimment, Before assign- 
ment t o  duty, observers receive instruction and t raining necessary taensure 
accurate observations, Such instruction and t raining i s  usually given by 
the s t a f f s  of the Meteorological Office of the Copenhagen Airport and of the 
Danish Meteorological 1nstitu;te. 

3,6.3,4 Certificates,  No ce r t i f i ca te  i s  issued. 

3,6,3,5 Training a f t e r  r e s p o n s i b i l i t ~  a s s i m e n t ,  The accuracy 
of the observations i s  continuously checked, However, there i s  no formal 
t raining programme f o r  ce r t i f i ed  observers, 

J07 ,- France 

307e1.1 Reauirernentg, A Master of Szience or  Doctor of Science 
degree i s  required. They must have two ce r t i f i ca te s  i n  mathematics and one 
i n  physics, Specialized studies a re  required i n  the Superior Schools and 
Technical I n s t i t u t e s  and a l l  meteorologists mustpass a special competitive 
examina ti on, 

3070102 Duties, The meteorologfsts a r e  required t o  perform a l l  
dut ies  of the forecast  service, 

3,7.1,3 Training before r e s ~ o n s i b i l i t v  a s s i m e n t .  ~ e f o r e  assign- 
ment t o  duty, one year of t raining i s  given a t  the  Meteorological Studies 
and Research Ins t i tu te .  Analysts, independent forecasters  and dependent 
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forecasters receive practical. operating experiencs and a r e  given gradual 
specialization according t o  qualifications. Assessment of proficiency i s  
achieved by an examination a t  the conclusion of the training period. 

3,701.4 Cert i f icates ,  No ce r t i f i ca t e  i s  issued. 

30?,105 Training a f t e r  responsibil i ty assinnment, Refresher 
courses a r e  provided f o r  regular forecasters and re-assigned t o  m s f e o r ~ l ~ @ ~ t ~  
by means of periodical technical information sheets, For a minimum period 
of two years, newl7-assigned meteorologists receive special  supervised 
training, The French Government has an agreement with A i r  France f o r  the 
f l i g h t  t ra in ing  of forecasters.  Assessment of proficiency i s  made a t  regu- 
l a r  in te rva ls  by annual reports  from stat ion chiefso 

3,792 Neteoro lo~ica l  ass i s tan ts ,  

3,7,2.1 JIeauirement3, Meteorological a s s i s t an t s  must pass a 
special  colnpetitive entrance examination. A standard a t  l e a s t  a s  high a s  
tha t  of bachelor of elementary mathematics i s  required. 

3.7.2.2 Duties. The a s s i s t an t s  vbo hold a forecasters  brevet 
prepare meteo~ological information sheets and br ief  the pilota.  Those not 
holding the brevet a c t  i n  the capacity of a chief of an observation s ta t ion  
or they do work re la t ing  t o  aeronautical climatology, If the a s s i s t an t  
meteorologiste sa t i s f ac to r i ly  pass the f i n a l  examination of the forecaster 's  
caurse and a re  approved f o r  these dut ies  a f t e r  a minimum probationary period 
of one year, they a re  allowed t o  carry out forecasting duties. 

307,203 Training before r e s ~ o n s i b i l i t ~  a s s i w e n t ,  A theore t ica l  
s i x  monthkit t ra in ing  course i s  given followed by a prac t ica l  probationary 
period or s ix  months i n  a s t a t ion  network, 

3*7.2.4 Certificatee,  No c e r t i f i c a t e  i s  issued. 

3.7.2,5 Training a f t e r  responsibi l i ty  assimunent, After assign- 
ment t o  duty, refresher courses a r e  offered which lead t o  a forecas ter ' s  
brevet a t  the conclusion of a prac t ica l  probationary period. 
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3.7.3 Met.eorolo~ica1 observers, 

3,7e301 Reaufrementp, The observers a r e  selected by competitive 
examination with qual i f icat ion standard a t  l e a s t  t h a t  of "Brevet Qlemen- 
tairefl ,  A physical  examination i s  a l s o  required. 

3.7,3,2 Duties. The observers assume the respons ib i l i ty  f o r  the 
observational and map p lo t t ing  programme. 

I 

3.7,3,3 Training before r e s ~ o n s i b i l i t ~  assignment, Before assign- 
ment t o  duty, a s i x  months1 t ra in ing  course i s  given followed by a p rac t i ca l  
probationary period of s i x  months on-station, Assessment of skill  i s  made 
by a report  from the s ta t ion  chief,  

3,7.3,f+ Certif icateg, No oertff i c a t e  i s  issued, 

3,703, 5 Training a f t e r  r e s ~ o n s i b i l i t v  a s s i m e n t .  After  assign- 
ment t o  duty, the  observers receive ,refresher courses i n  the schools a t  
Tours and Montsouris, Assessment of s M l l  i s  made by an annual repor t  
prepared by the s ta t ion  chief. The observations a r e  checked by the supe- 
r i o r  o f f i ce r s  and the da i ly  reports  a r e  ver i f ied  by the climatological  
centre, I n  addit ion t o  the  observational t ra in ing ,  a programme of t ra in ing  
i n  communications i s  being considered, 

3,8.- Greece 

3.8.1.1. Reauirements, A diploma i n  physics or  mathematics from 
the School of Engineering or  from the Mili tary Academy i s  required. 

3.8.1.2 Duties. The customary forecasting and ana ly t ica l  dut ies  
a r e  the  rssponafbPlity of t he  meteorologists, 

3080103 Training before r e s ~ o n s i b i l i t v  assinnment, Special  
t r a in in?  i s  nrovfded by the advanced school af the  Meteoroloaical Service,  
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P r i o r  t o  assignment as an ana lys t  o r  8n 3ndependent forecaster  i n  a new area ,  
the  candidate i s  given e i g h t  months of p r ac t i c a l  t ra ining,  Assessment of 
proficiency i s  determined by personal evaluation, 

3.8.l04 Cer t i f i ca tes .  A c e r t i f i c a t e  of competency i s  issued by 
the  Director  General upon completion of the  meteorological courses, 

3,8.105 Training a f t e r  r e s ~ o n s i b i l i  t y  assianment. After  assign- 
m e n t t o  duty, no fu r the r  spec ia l  t ra ining is  provided. Flying experience 
i s  not  included a s  p a r t  of t he  fo recas te r ' s  t raining.  Assessment of prof i -  
ciency i s  determined by fo recas t  ver i f ica t ions ,  

3.8.2 Meteoroloaical a s s i s t an t so  The requirements and du t i e s  
f o r  meteorological a s s i s t a n t s  a r e  the same a s  those fo r  meteorologists, 
except t h a t  the  fo recas t s  a r e  prepared under supervision. 

3 80 3 Meteoroloaical observers. 

3.8,3.1 Reauirements. High school education i s  required, I t  i s  
also mandatory t h a t  observers be ab le  LO pass t he  examination given by the  
Mil i tary  Hygiene Service. 

3.8.3.2 Duties, Duties include the  taking and recording of ob- 
servet ions  and the  transmission of these observations t o  other s ta t ions .  

3.&,3,3, Training before respons ib i l i ty  assiimmen~, The obscr- 
vers  a r e  given four months of t r a in ing  a t  t h e  Observer's S ~ h o o l  of t he  
Meteorological Service. Written and p rac t i c a l  t e s t s  concerning observa- 
t i ons  a r e  given a t  the  completion of the course. 

3.8.3,4 Cer t i f i ca tes .  A c e r t i f i c a t e  of competency i s  issued t o  
the  observers, 

3.8.3, 5 Training a f t e r  respons ib i l i ty  assignment, The obser- 
vers  a r e  given t r a in ing  i n  communications and special ized,  p r ac t i c a l ,  on- 
s t a t i o n  t r a in ing  by expert  observers, There a r e  regular ve r i f i c a t i ons  
of t he  observations. 
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3.9,- Iceland 

3090101 Reauirements, A t  l e a s t  a Bachelor of A r t s  degree or  
Bachelor of Science degree i n  meteorology i s  required, 

3e90102 Y O  Duties Regional and aeronautical forecasting dut ies  a re  
assumed by the meteorologists, 

3,9*103 ,Trclinin~ before r e s p o n s i b i l f t ~  assignment, Before assign- 
ment t o  duty, meteorologists work a s  meteorological ass is tants  and assi-stant 
forecasters under the supervision of independent forecasters u n t i l  they 
have acquired the experience' necessary fo r  an independent forecaster,  
Training period i s  approximately one-half year a f t e r  the termination of the 
theoretical education, Experience gained during t h i s  t raining period is 
considered adequate fo r  a subsequent assignment a s  an analyst o r  forecaster. 

309ola4 Cert i f icates ,  No ce r t i f i ca te  i s  issued, 

309010 5 Training a f t e r  r e s ~ o n s i b i l i t y  assimment, No training 
of t h i s  'kind i s  provided, 

3,9,2 Meteoroloaical assis tants ,  

3090,201 Qualif icat ions and duties f o r  meteorological a s s i s t an t s  
have not a s  yet been established, 

3,9,3 M e t e o r d o ~ i c a l  observers, 

30903.1 Reauirementg, Observers a re  required t o  have completed 
a t  l e a s t  middle c lass  school, which i s  passed a t  about the age of seventeen, 
There a re  no special physical requirements except tha t  observers must have 
generally good health, 

3,9@3,2 Duties, Duties include the taking and recording of t h e  
weather observations, 
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3,9,3,3 train in^ beyore r*esoans.ihility a p s i ~ m e n t ,  A t  l e a s t  %wo 
months of t r a in ing  i s  given a t  t he  Meteorological Service under t he  super- 
v i s ion  of fo recas te r s  and t ra ined  ass i s tan t s ,  

3.3.3.4 Cer t i f i c a t e s ,  No c e r t i f i c a t e  i s  issued. 

3.9,3,5 Training a f t e r  respons ib i l i ty  a s s i a n ~ e n t .  There i s  no 
rout ine  supervision of t he  observersr work a s  y e t  and no add i t iona l  t ra in -  
i ng  i s  offered, 

3.3.4 The S t a t e  Meteorological Service  has only very recen t ly  
taken over. t he  service  f o r  av ia t ion  and i t s  meteorological standards and 
f a c i l i t i e s  should be considered provisional  a t  t h i s  time, The s t a f f  a t  
Vedurstofan cons i s t s  of four  meteorologists who have had t h e i r  t heo re t i c a l  
t r a in ing  a t  un ive r s i t i e s  i n  Norway, France and U.S.A, and a r e  a l l  indepen- 
dent  forecasters .  Six  Icelandic  Students a r e  now attending courses i n  mete- 
orology a t  t he  Swedish Heteorological  I n s t i t u t e  or  studying meteorology a t  
the  Universi ty of Oslo, Norway, A s  soon a s  a moreadequate s t a f f  i s  ob- 
tained the  Meteorological Service intends t o  introduce courses f o r  meteo- 
ro log ica l  a s s i s t an t s ,  provide f o r  qeteorological  t r a in ing  and take i n t o  
consideratAon the  assessment of proficiency of personnel. The preceding 
repor t  concerning qua l i f i c a t i ons  of meteorol.ogical personnel should be con- 
sidered temperaq~  and subject  t o  revision a s  f u r t h e r  experience and f a c i l -  
i t i e s  ? re  obtained, 

3,lO.- India 

3.10.1 Meteoroloaists. 

3.10.1.1 Reauirements, A f i r s t  c l a s s  un ivers i ty  degree with 
physics, mathematics, chemistry o r  engineering a s  major subjects  i s  re-  
quired. F i r s t  c l a s s  honours a r e  required i n  the  above subjects. Pos t  
co l leg ia te  s tud ies  i n  these subjects  a re  considered desirable.  

3.10.1.2 Duties. The neteorologis ts  prepare the  general and 
aeronaut ical  fo recas t s  required. 
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3,10,1,3 train in^ before respons ih i l i tv  assirmment, Training i s  
given wfth specia l  reference t o  the  weather of Ind ia  and f t s  neighbourhood, 
p lus  p r a c t i c a l  on-station t ra in ing ,  The t o t a l  t r a in ing  extends t o  about 
s i x  months, P r i o r  t o  an assignment a s  an analyst ,or  an independent o r  de- 
pendent forecaster ,  adequate t ra in ing  i n  the meteorological condit ions 
pecu l ia r  t o  India  i s  offered, Assessment of proficiency i s  achieved by 
wr i t t en  examination. 

, , ,  Ce r t i f i c a t e s ,  No c e r t i f i c a t e  i s  issued, 

3.10,1,5 Training a f t e r  respons ib i l i ty  assignmente There i s  no 
provision f o r  re f resher  courses f o r  regular meteorologists. Re-assigned 
forecas te r s  work under t he  supervision of independent forecasters ,  Assess- 
ment of proficiency i s  achieved by regtllar sc ru t iny  of fo recas t s  by t he  Cen- 
t r a l  Office, Flying experience i s  not included a s  p a r t  of the  f o r e c a s t e r t s  
t r a i n i  ng, 

301002 Meteoro lo~ica l  a s s i s t an t s ,  

3.10,2,1 Reauirements, A univers i ty  degree i n  science i s  required,  
preferably w i 4 h  honours, 

3,10,2,2 Duties, The meteorological a s s i s t a n t s  render technical  
a id  i n  co l l a t i ng  data,  prepare char t s  and diagrams, de-brief p i l o t s ,  and 
ca r ry  out  forecast ing du t i e s  a f t e r  su f f i c i en t  experience i n  a forecast ing 
u n i t  , 

3,10.2,3 Training before resoons ib i l i tv  a s s i m e n t ,  A s i x  monthst 
t r a in ing  period of theore t ica l  and applied meteorology and experience fa 
the  ac tua l  work of a forecast ing unit a r e  required, 

3,10,2,4 Cer t i f i ca tes .  No c e r t i f i c a t e  i s  issued, 

3.10,2,5 Training a f t e r  r e s p ~ n s i b i l f t v  assfp-ment. After  assign- 
ment t o  duty no fu r the r  formal. t r a in inn  4 .: offered,  
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3.10.3 ~ e t e o r o l o ~ t i c a l  observers, 

3.10.3.1 Reauirenents. A univers i ty  degree i s  required f o r  senior 
observers and matriculat ion fo r  t h e  remainder, Physical  requirements a r e  
fixed f o r  Public Service i n  C i v i l  Departments of t he  Government of India. 

3.10,3.2 Duties. The customary observational  programme i s  the  
respons ib i l i ty  of the  observers. 

3.10.3.3 train in^ before r e s ~ o n s i b i l i t ~  assimment, Training in- 
cludes a th ree  months' course i n  observational work, p lo t t i ng  of char t s  and 
elementary meteorology. Assessment of s k i l l  i s  provided f o r  by wr i t t en  
t e s t s ,  

3.10,3.4 Ce r t i f i c a t e s ,  No c e r t i f i c a t e  f s issued. 

?,10.3.5 Training a f t e r  respons ib i l i ty  assfmnent .  After  asaign- 
~ e n t  t o  duty, the re  i s  no fu r the r  formal t ra ining.  Assessment of s k i l l  i a  
provided by sc ru t iny  of observational data a t  the  Central  Office. 

3.11.- Ireland 

3.11.1.1 Reauirernents, The I r i s h  Meteorological Service  requires  
t h a t  i t s  meteorologists have a recognized un ivers i ty  degree i n  mechanical, 
e l e c t r i c a l  o r  civil 'engineering,  a degree i n  meteorology o r  a degree i n  
which physics, mathematical physics o r  mathematics was taken a s  a major 
subject. F i r s t  or  second c l a s s  honours a r e  required; i f  the  candidate has 
not  a degree i n  aeteorology, he must have the  r e q u i s i t e  knowledge of mathe- 
matics and physics and the  a b i l i t y  t o  pa r t i c ipa t e  i n  the  courses of training.  

3.11.1.2 Duties. Duties include a l l  types of forecast ing and 
functions r e l a t ed  thereto,  
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1 ,  Training before r e s ~ o n s i b i l i t v  assimxnent, The candidate 
i s  given a two year course covering a l l  aspects  of meteorology, Approxi- 
mately twelve months of on-station t ra in ing  i s  given p r i o r  t o  an assign- 
ment a s  an independent fo recas te r  and eighteen months t r a in ing  i s  required 
i n  the  study of North At lant ic  and European weather s i t ua t i ons  p r i o r  t o  an 
assignment a s  an analyst ,  Assessment of proficiency i s  achieved by period- 
i c a l  t e s t s ,  

o l o l ,  Cer t i f i ca tes .  No c e r t i f i c a t e  i s  issued. 

o l l o l o  Training a f t e r  r e s ~ o n s i b i l i t v  assimment. There i s  no 
provision f o r  re f resher  courses o r  assessment of proficiency and no formal 
t r a in ing  programme i s  avai lable ,  Flying t r a in ing  or  experience i s  not  
required, 

3, l l .  2 Meteorological ass i s tan t s ,  

o l l o 2 0 1  Reauirements, Meteorological a s s i s t a n t s  must have a 
secondary school leaving c e r t i f i c a t e  with honours i n  mathematics o r  physics. 

30110202 Duties, Duties consis t  of observing, chart  p lo t t i ng  and 
compilation of cl imatological  records, rJleteorologica1 a s s i s , an t s  do not  
ca r ry  out  forecast ing duties.  

3.11,2.3 T r a f n i n ~  before r e s o o n s i b i l i t ~  assianment, Before assign- 
ment t o  duty, the  candidates receive np2roximately four  months of t ra ining.  

3,11,2,4 Ce r t i f i c a t e s .  No c e r t i f i c a t e  i s  issued, 

3,1102,5 Training a f t e r r e s ~ o n s i b i l i t ~ a s s i ~ m m e n t ~  After  assign- 
ment t o  duty, the  a s s i s t s n t s  a r e  given one o r  two months of duplicated 
duties.  

3,11.3 Meteorological observers, 

3011,301 Reauirements, The observers r ~ u s t  have a secondary school 
education and be su f f i c i en t l y  physically f i t  t o  ca r ry  out observing dut,ies, 
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3.ll,3.2 Duties. Include the takjng and recording of observations. 

3.11.3.3 train in^ before r e s ~ o n s i b i l i t ~  a s s i m e n t .  The candi- 
&&a receive two months of specialized training. Assessment of s k i l l  i s  
accomplished by tests .  

3 Certificates.  No ce r t i f i ca t e  i s  issued. 

3.11.3.5 xrainina a f t e r  r e s ~ o n s i b i l i t v  assianment. No special  
t ra ining i s  provided a f t e r  assignment t o  duty, Assessment of s k i l l  i s  ac- 
complished by periodical tes t s .  

3.12.- Netherlands 

3.12.1.1 Reauirements. The forecasting corps i n  the Meteorolo- 
g ica l  Service of the Netherlands consist of three groups: 

a) Sc ien t i s t s  who a r e  required t o  complete f ive  t o  six years 
of universi ty  t ra ining and pass ncandidaatn and wdoctoraalfl 
examinat ions; 

b) Sc ien t i f i c  a s s i s t an t s  who are  required t o  complete two t o  
t h e e  years of university training ar,d pass a flcandidaatflexamination; 

c)  Technical a s s i s t an t s  who a re  required t o  pass universi ty  
entrance examinations. 

3.12.1.2 Duties. Duties consist of preparation of general and 
specif ic  forecasts  and the carrying out of research. 

3.12.1.3 Training before r e s ~ o n s i b i l i t v  assianment. P r io r  t o  
assignment, meteorologists a r e  given a two years forecaster 's  course a t  
Ohe Royal Netherlands Meteorological Ins t i tu t e ,  which comprises physics 
and mathematics on the universi ty  level. A dependent forecaster must have 
two months of familiarization t raining i n  a par t icu lar  region before assu- 
ming forecast  dut ies  there and a t  l eas t  one year of prac t ica l  meteorolo- 
g ica l  t ra in ing  before assuming the duties of an analyst. There i s  no me- 
thod f o r  assessment of proficiency. 
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3 Certif icat ,es,  No c e r t i f i c a t e  i s  issued. 

a a f t e r  res~- 3.12.1. 5 . Lectures, re-  
f resher  courses and s tud ies  of spec ia l  subjects concerning av ia t ion  meteo- 
rology a r e  p a r t  of the  general  routine. Famil iar izat ion f l i g h t s  a r e  made 
by the  forecasters .  Assessment of proficiency i s  accomplished by fo recas t  
verif ication. .  

Meteoro lo~ica l  ass i s tan t s .  

3,12.2.1 Reauiremsntq. The meteorological a s s i s t a n t s  (female) a r e  
required t o  have completed th ree  years of High Szhool and possess a t y p i s t  
l icence.  

3.12.2.2 Duties. Duties consis t  of p l o t t i n g  maps, operating te le -  
p r in te r s ,  ed i t i ng  observations and preparing documents. The meteorological 
a s s i s t a n t s  do not  ca r ry  out forecast ing dut ies ,  

3e12.2.3 Training before r e s~ons ib i l i t r v  assignment. The candi- 
dates amgiven a spec ia l  t r a in ing  course i n  observing, map p l o t t i n g  and 
b m p i a g a s w e l l  as  courses i n  general meteorology. 

3.12.2.L Cer t i f i ca tes .  No c e r t i f i c a t e  i s  issued. 

3.12.2.5 Training a f t e r  r e s ~ o p s i b i l i t y  assignment. There i s  no 
fu r ther  formal training.  

0 - 
3.12.3, i~Teteorolowica1 observers. 

3.12.3.1 Rwuirements. The observers a r e  required t o  have com- 
ple ted th ree  years of high school and pass the  same physical examination 
a s  a l l  o ther  qovernement personnel. Colour blindness d i squa l i f i e s  an 
observer. 

3.12.3.2 Duties, Duties consis t  pr imari ly  of taking surface  
observations. 
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3,12,3.3. Traininn before r e s ~ o n s i b i l i t v  assimment, A special 
t raining course i n  general meteorology and cornmuhications i s  given, 

3,12,3.4 Cert i f icates ,  No ce r t i f i ca te  i s  issued, 

3,12.3,5 Training a f t e r  responsibili ty a s s i m e n t .  Apart from a 
familiarization period of one month, there i s  no further  t raining a f t e r  
assignment t o  duty. Assessment of s k i l l  i s  accomplished by da i ly  control 
of routine work by the supervisors. 

3,13.- Netherlands East Indies  

3.13.1 Meteorologists, 

3.13.1.1 Reauirements, Meteorologists a re  required t o  have a 
c e r t i f i c a t e  from a two years course a t  the University of Indonesia. Post 
collegiate studies are  required fo r  research associates. 

3.13,1.2 Duties. Duties consist of general forecasting and 
research. 

3.13.1.3 Training before r e s~ons ib i l i t -v  assienment. Before 
assignment a s  an analyst or a forecaster, the candidate i s  given two months 
of pract ical  t raining a t  an aerodrome with emphasis upon t ropica l  meteoro- 
logy, Assessment of proficiency i s  achieved by personal evaluation. 

3.13.1.4 Cert i f icates .  A ce r t i f i ca te  of competency i s  issued. 

3,13,1,5 Traininn a f t e r  responsibili ty assimment. There is  no 
provision fo r  refresher courses. Flying experience i s  optional a t  present 
but i t  i s  planned t o  make it a requirement i n  the future. Assessment of 
proficiency i s  achieved by forecast verifications,  

3.13.2 Meteorolonical Assistants. 

3,13.2.1 Requirements, Meteorological ass is tants  must have a cer- 
t i f i c a t e  showing the completion of f ive t o  s i x  years of secondary school a t  
the "Hogere Burgerschoolwo 
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3.13,2,2 Duties, Duties consis t  of obseming end ? lo t t ing ,  Me- 
teorological  a s s i s t a n t s  do not make forecasts .  

3,13.2,3 Training before respons ib i l i ty  assignment, Five months 
of specia l ized t ra in ing  i s  given t o  the candidates, 

3.13,2.4 Cer t i f i ca tes .  A c e r t i f i c a t e  of competency i s  issued,  

3.13.2,5 Training a f t e r  respons ib i l i ty  assignment. No fu r the r  
t ra in ing  i s  provided, 

3,13,3 Meteorological observers, 

3.13,3,1 Reauirements. The observers must complete the f i n a l  exam- 
ina t ions  a f t e r  three  years of secondary school ( " ~ u l o ~ ) ,  There a r e  no 
spec ia l  physical  requirements, 

301303,2 Duties. Duties consis t  of taking surface weather obser- 
vations,  

3.13,3,3 Training before respons ib i l i ty  assignment, P r i o r  t o  
assignment t o  duty, observers a r e  given a spec ia l  th ree  monthsv course a s  
an apprentice observer, Training i n  communications i s  a l so  provided. 

3,13,3,4 Ce r t i f i c a t e s .  A c e r t i f i c a t e  of competency i s  issued. 

3.1303,5 Training a f t e r  respons ib i l i ty  assimment, No f u r t h e r  
t ra in ing  i s  provided. 

3,14- New Zealand 

3,14.l Meteorologists, 

3 o l o l , l  Reaufrements, The Dominion of New Zesland requ i res  t h a t  
i t s  meteorologists have a minimurn.academic t r a in ing  of Bachelor of Science 
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or Bachelor of Arts i n  physics or mathematics and it i s  preferred tha t  
meteorologists have honours i n  these sutjects.  No post-collegiate studies 
are  required. 

3,14.1.2 Duties, The meteorologists1 dut ies  include the provision 
of a l l  forecasts required. 

3,14.1,3 Training before r e s ~ o n s i b i l i t ~  a s s i m e n t .  P r i o r  t o  
assignment, the candidate is given training and experience a s  an observer 
and then a course of t raining and pract ical  experience i n  forecasting. 
Assessment of proficiency i s  achieved by pefrsonal evaluation. A meteorolo- 
g i s t  i s  assigned t o  a position as  analyst, iddependent forecaster or  depen- 
dent forecaster in  a part icular  region when he has proven himself capable 
f o r  such an assignment. 

3,14..1.4 Certificates.  No ce r t i f i ca te  i s  issued. 

3 . 1 1 5  Training a f t e r  responsibili ty assimment. There a r e  no 
formal refresher courses f o r  forecasters a t  the present time. Provision 
fo r  refresher courses f o r  meteorologists, who have been re-assigned t o  fore- 
cas t  duties,  i s  varied according t o  circumstances. Flying t raining or ex- 
perience i s  not compulsory. Assessment of proficiency i s  achieved by 
personal evaluation. 

3.14.2 Meteorolopical assistants,  

3.14..2.1 This category i s  not applicable since the New Zealand 
Meteorological Service does not employ any personnel of t h i s  capacity. 

3.14.3" Meteoroloaical observers. 

>. 

3 1 . 3 1  Reauirementg. The minimum educational standard f o r  a 
meteorological observer i s  an elementary school cer t i f ica te ,  but preferably 
a high school ce r t i f i ca te  or a university entrance.examination. The nor- 
mal physical requirements f o r  the New Zealand Public Service m v s t  be met. 

3.14.3.2 Duties. Duties include the taking and recording of 
weather observations and the plot t ing of charts. 
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3a1L,3,3 Training before resuons ib i l i tv  assignment, The observer 
i s  s en t  t o  a t ra in ing  c l a s s  a t  t he  completion of which he i s  given a s e r i e s  
of examinations. Assessment of s k i l l  i s  provided f o r  by wr i t t en  examina- 
t ions.  

3.14.3.4 Ce r t i f i c a t e s ,  No c e r t i f i c a t e  i s  issued. 

3.1L.3.5 Training a f t e r  r e s ~ o n s i b i l i t y  assignment. The observer 
i s  given a s e r i e s  of correspondence courses and assessment of s k i l l  i s  pro- 
vided f o r  by wr i t t en  and p r a c t i c a l  examinations f o r  purposes of promotion 
t o  higher grades. 

3.15.1 Meteorologists. 

3.15.1.1 Reauirementa. A Master of Science degree i s  required 
with meteorology a s  the  major subject  and mathematics, physics and mechanics 
a s  the  subsidiary  subjects. 

3,15,1.2 Duties. Duties include the  preparatfon of fo recas t s  and 
par t i c ipa t ion  i n  research. 

3.15,1,3 Training before respons ib i l i ty  a s s i m e n t ,  One year of 
continuous t r a i n Q g  i n  weather analysis  and forecast ing i s  given on-station, 
P r i o r  t o  an assignment a s  an ana lys t  or an independent fo recas te r ,  a mete- 
orologis t  must have the  t r a in ing  required f o r  a dependent forecaster .  

3.15.1.4. Ce r t i f i c a t e s ,  No c e r t i f i c a t e  i s  issued,  

3.15.1. 5 Training a f t e r  respons ib i l i ty  a s s i  m e n t ,  Refresher 
courses a r e  provided f o r  regular  fo recas te r s  by means of seminars and oc- 
casional  advanced courses. Flying experience, though not obligatory,  i s  
considered des i rab le  and it i s  encouraged, Re-assigned forecas te r s  work 
under the  supervision of independent forecasters.  Assessment of proficfen- 
cy i s  aecompli shed by fo recas t  ver i f ica t ions .  
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3015, 2 Meteorological ass i s tan t s ,  

3.15.2,l Reauirements, Meteorological a s s i s t a n t s  a r e  required t o  
have a high school education, 

3015.2,2 Duties, Duties consis t  of p l o t t i n g  and char t ing meteoro- 
log ica l  data  but  not  forecasting,  

3,15,2,3 Training before r e s ~ o n s i b i l i t v  a a s i m e n t ,  Three months 
of t ra in ing  i n  observations and p lo t t ing  i s  given p r lo r  t o  assignment t o  
duty. 

3.15.2.4 Cer t i f i ca tes ,  No c e r t i f i c a t e  i s  issued 

3.1502.5 Training a f t e r  r e s p o n s i b i l i t ~  ass i~nment .  After  assign- 
ment t o  duty, addi t ional  t r a in ing  is given as  necessary, 

3.15.3 Meteoroloafcal observers, 

3.15.3.1 Reauirements, Meteorological observers must have a, high 
school education but  no physical  examination is required, 

3.15.3.2 Duties, A t  aeronautical  s t a t ions ,  the  observations a r e  
made by meteorologicel a s s i s t an t s ,  A t  a l l  other s ta t ions ,  they a r e  made 
by meteorological observers, 

3,15,3,3 Training before r e s ~ o n s i b i l i t y  assignment. Ins t ruc t ion  
i s  given by a meteorological inspector, 

3.15.3.4 Ce r t i f i c a t e s ,  No c e r t i f i c a t e  i s  issued. 

3.15.3.5 Training a f t e r  r e s ~ o n s i b i l i t ~  a s s i m e n t .  No t ra in ing  
of t h i s  kind i s  offered, Assessment of s k i l l  i s  achieved by checking the  
observations a t  the  inspection s ta t ions ,  
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3.16.1 Meteoroloaists. 

3016,1.1 Reauirements. I n  the Portuguese National Meteorological 
Service there are  three categories of technical personnel and two or more 
classes in  each category, There are four classes of meteorologists: chief, 
f i r s t  c lass ,  second class  and th i rd  class, Appointments t o  each category 
are  made following competitive examinations f o r  the l a s t  c lass  i n  the cate- 
gory, For promotion t o  the next higher class ,  a minimum of three years of 
sat isfactory service i s  required, Meteorologists must have a Bachelorts 
degt-ee of geophysical sciences, When applicable, other university diplomas 
may be accepted; fo r  example,abchelmof nhysics, mathematics degree or an 
engineering degree from a technical in s t i tu t e  or a uul i tary or navy academy, 

3.16.1.2 Duties. The dut ies  vary fo r  each class with the more 
advanced type of research and forecasting assignments aUocated t o  the 
higher classes. 

3.16.1.3 Traininp before r e s ~ o n s i b i l i t y  assimment, Following the 
university work, candidates are  given ten months of ' theoret ical  and prac- 
t i c a l  t raining established by the Service, a t  the completion of which they 
must take a competitive entrance examination pr ior  t o  appointment, Three 
years of sat isfactory service a t  the Meteorological Centre a t  Lfsbon must 
be completed pr ior  t o  assuming the duties of an analyst, 

3.16,1.4 Cert i f icates .  No ce r t i f i ca te  i s  issued, 

3.16,l. 5 Training a f t e r  responsibi l i ts  assignment. Periodf c a l  
and special refresher courses a re  provided f o r  permanent and re-assig~ed 
meteorologists. However, the service has only been i n  existence f o r  one 
year and t h i s  programme i s  not too well established as  yet, Flying expe- 
rience or t raining i s  not a specif ic  requirement but the Dfreetorate of 
the Service has made arrangements with the a i r l i n e s  f o r  f ree  transportation 
of forecasters on the routes f o r  which they provide forecasts, The meteor 
ologistsl  proficiency i s  assessed i n  the r e su l t s  of the i r  work, verif ied 
by the Centre Chief. 
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3,16,2 Meteoroloeical assis%anLs, 

3.16,2.1 ,Fteauiremenb, A univers i ty  degree i s  not  required,  bu t  
the  candidate must have passed the entrance examination t o  a Science Faculty 
or  hold a mechanical, e l e c t r i c a l  or ag r i cu l t u r a l  diploma from a technical  
school, 

3,16,2,2, Duties, H i s  main du t ies  consis t  of a c t i ng  a s  chief  of 
meteorological observing s t a t i ons  and he executes the  special ized aux i l i a ry  
work of the  Service,  The meteorological a s s i s t a n t  does not  prepare fore- 
casts a d  the re  is no promotion from the observer category t o  the  meteoxo- 
logacal  category, 

3.16.2.3 Training before r e s ~ o n s i b i l i t s  assignment, Before 
assuming du t i e s  t he  a s s i s t a n t  i s  given a preparatory profess ional  course 
sf' three months which is established by the Servlce, HE must a l s o  pass a 
competitive entrance examination, 

3,16,2,1, _Cert i f ica tes ,  No c e r t i f i c a t e  i s  issued,  

3,16,2,5 Training a f t e r  respons ib i l i ty  assignment. After  appoint- 
ment, t h e  a s s i s t a n t s  a r e  at tached t o  an observatory o r  meteorological cen t re  
before being assigned t o  a permanent post, 

3,16,3 Me teoroloaical  observers, 

3,16,3,1 Reauirements, A general high school course i s  required 
o r  a diploma from a technical  secondary school, No physical  examination is  
required a t  present,  

3,16,3,2 Duties. Duties include a l l  of t h e  aux i l i a ry  work of the  
Service such as  observations, map p lo t t i ng  and calcula t ions ,  

3,16,3.3 Training before reswonsibi l i tv  assianrnent, The observer 
i s  given a preparatory professional  course of three  months which i s  estab- 
l i shed  by the  Service,  He a l s o  must pass  a competitive entrance examina- 
t ion.  
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3.16.3.4 Ce r t i f i c a t e s ,  Eo c e r t i f i c a t e  i s  issued. 

3.16.3.5 Training a f t e r  r e s ~ o n s i b i l i t v  assienment. The observer 
i s  attached t o  an observatory before being assigned t o  a permanent post. 
Spec ia l  provisions, es tab l i shed ' fo r  p ~ r s o n a l  valuation,  a r e  made by the  
Chief of the observatory or  centre  by ver i fying the  r e s u l t s  of the  work of 
h i s  personnel. Communications t ra in ing  i s  being considered i n  regard t o  
assignments t o  i so la ted  o r  specia l  posts. 

3.17,- Sweden 

3.17.1.1 Reauirements. A bachelor's degree i n  mathematics, physics 
o r  meteorology i s  required, Specia l  honours o r  post -col legia te  s tud ies  
a r e  no t  required. I n  Sweden, there  a r e  two categor ies  f o r  forecasters ,  
The f i r s t  category has a t  l e a s t  passed a un ivers i ty  examination comparable 
t o  a bachelor'sdegree with meteorology a s  a n  e s sen t i a l  sub jec t .  The second 
category has a more concentrated education di rected toward t ra in ing  a s  a 
fo recas te r  throughout the  e n t i r e  programme. After t he  completion of twelve 
years of school, a t  t he  age of about nineteen years, pup i l s  g i f t ed  i n  mathe- 
matics and physics a r e  se lected f o r  a specia l  course a t  the  Swedish Meteoro- 
l o g i c a l  and Hydrological I n s t i t u t e ,  This course takes two years, including 
s i x  months of se rv ice  a s  char t  p l o t t e r s  and meteoro log ic~ l  a s s i s t a n t s  and 
leads  t o  an examination which,if passed,ent i t les  t he  candidate t o  a meteor- 
ologf st's c e r t i f i c a t e .  

3.17.1.2 Duties. Duties include a l l  rout ine  fopecast  responsibil- 
i t i e s  and research, 

3.17,1.3 before resoons ib i l i tv  assienment. Before assign- 
ment a s  a meteorologist,  the  candidate receives t r a in ing  asanobserver  and 
a map p l o t t e r  and has a t  l e a s t  s i x  months t ra in ing  a s  an a s s i s t a n t  meteorol- 
og i s t  . One year of t ra in ing  a s  a dependent analyst  i s  given before assign- 
ment a s  a map analyst .  

1 7 , l  Cer t i f i ca tes .  No c e r t i f i c a t e  i s  issued. 
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3.17.1.5 . Refresher 
courses are  planned a s  par t  of the routine a f t e r  assignment t o  duty as  a 
metea-otogist. Flying experience i s  not required kut forecasters a t  aero- 
dromes are allowed t o  make two familiarization f l igh t s  every year. No 
special methods are  used for  the assessment of proficiency. 

3.17.2 =ical assistants.  

3.17.2.1 Reauirements, Infomation not submitted. 

3,17.2e2 Duties. Meteorologist Assistants a s s i s t  with the obser- 
vations and prepare special forms. They do not carry out o f f i c i a l  fore- 
casting duties but, a t  dependent meteorological offices,  they make proposed 
forecasts which are  checked by a main meteorological of f ice  before trans- 
mission. 

3.17.2.3 Trafnina before responsibi l i ts  assimment. Before assign- 
ment t o  duty, t raining i n  observational and chart plot t ing work i s  given. 

3.17.2.4 Cert i f icates ,  No ce r t i f i ca te  i s  issued. 

3.17.2.5 aafter After assign- 
ment t o  duty, the a s s i s t a n t D s  work i s  supervised and further  instruction i s  
given by the meteorologists. 

3.17.3 Me teorolonical observers . 
3.17.3.1 Reauirements. There are  no special educational or phy- 

s i c a l  requirements f o r  the observers, 

3.17.3.2 w. Duties include the taking of observations and 
the plot t ing of weather charts, 

3.17.3,3 Training before r e s ~ o n s i b i l i t v  assianment. Before assign- 
ment t o  duty, the observers a re  trained by a meteorologist from the Meteoro- 
logica l  Ins t i tu te .  
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3,17,3,4 Cer t i f i ca tes ,  No c e r t i f i c a t e  i s  issued. 

3.1'7.3.5 Trainina a f t e r  r e s ~ o n s i b i l i t v  a s s i m e n t ,  After  assign- 
ment t o  duty, the  observers a r e  given a shor t  course of one week's duration 
a t  t he  Meteorological I n s t i t u t e ,  The observations a r e  checked da i l y  by the  
Meteorological Office t o  which they a r e  forwarded by telephone, 

3, lgo- South Africa 

3.18,l.L Reauirements. A Bachelor of Science degree i n  mathematics 
o r  physics i s  required, No honours a r e  required, 

3.18.1.2 Duties. Dutiesincludepreparation of f o r e c a s t s b o t h  
general and specif  i c e  

3.18,1,3 l b e f o r e t o  i i b i l  The candidate 
i s  given p r a c t i c a l  t r a in ing  under supervision a t  Headquarters and a t  fore-  
c a s t  s t a t ions ,  Five years  of p r a c t i c a l  t r a in ing  a s  a fo recas te r  a r e  prere- 
q u i s i t e  t o  an assignment a s  an analyst .  Four years of p r a c t i c a l  t r a in ing  
a r e  required p r i o r  t o  an assignment a s  an independent forecaster .  Depen- 
dent  fo recas te r s  a r e  given a minimum of one year of t ra in ing ,  

3.18,1,4 Cer t i f i ca tes .  No c e r t i f i c a t e  i s  issued. 

3.18,1,5 Trainina a f t e r  r e s ~ o n s i b i l i t ~  a s s i~nmen t ,  This t r a in ing  
cons i s t s  of on-the-job review of technical  manuals, There e x i s t s  a provi- 
s ion f o r  r o t a t i ng  ou ts ta t ion  s t a f f  through Headquarters, Assessment of 
proficiency i s  achieved by a repor t  of the officer-in-charge of the  s ta t ion .  
A t  present ,  f l y ing  t r a in ing  or  experience i s  not  included a s  p a r t  of the  
fo r eca s t e r ' s  t ra ining.  

3.18,2 Meteorological a s s i s t an t s .  

3,18,2,1 Reauirementg, The matriculat ion c e r t i f i c a t e  is  required 
f o r  meteorological a s s i s t an t s .  
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3.18,2,2 Duties. Dutfes consis t  of p lo t t ing  cha r t sp  operating 
the te lepr in te r ,  observing and the issuing of forecasts  which have been 
prepared by the meteorologists, but do not  include the preparation of 
forecastso 

3.18.2,3 Training before r e s ~ o n s i b i l i t u  a s s i - e n t .  Prac t ica l  
t ra in ing  i s  given under supervision a t  an operational station.  

3.18.2,4 Cert i f icates .  No c e r t i f i c a t e  i s  issued. 

3*18.2.5 B i n i n e :  a f t e r  r e s p o n s i b i l i t ~  assignment. There i s  no 
provision f o r  such t ra in ing  a t  present. 

3.1g03 Meteorological observers. 

3,18,3.1 The information submitted indicates t h a t  the meteorolog- 
i c a l  a s s i s t an t s  car ry  out the observational programme. No fur ther  infor- 
mation i s  available,  

3.19.- United Kingdom 

3.19,1.1 Reauirements. Members of the  s t a f f  of the  Meteorological 
Office a r e  appointed i n  the  first instance t o  the S c i e n t i f i c  C iv i l  Service. 
Forecasting Off icers  may belong e i t h e r  t o  the S c i e n t i f i c  Officer c l a m  o r  
the Experimental Officer Class of the Sc i en t i f i c  C iv i l  Service. For. 
appointment a s  S c i e n t i f i c  Officer i n  the Meteorological o f f i ce  the basic 
qua l i f ica t ions  required a r e  a first or second c lhss  honours degree i n  rnath- 
ernatics or physics, Competition ensures t h a t  only the b e t t e r  candidates 
a r e  appointed and, though not  required, many have done post-graduate work. 
For appointment i n  the Experimental Officer c l a s s  i n  the  Meteorological 
Office, mfnirm qua l i f ica t ions  equivalent t o  intermediate Bachelor of 
Science of a Br i t i sh  University a r e  essen t ia l  with required subjects in-  
cluding physics and mathematics. Many of f icers  i n  t h i s  c l a s s  a r e  graduates 
i n  mathematics or  science. 
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3.19.1,2 Duties. General routine and f l i g h t  forecasts  and par- 
t i c ipa t ion  i n  research a re  included a s  dut ies  of the  meteorologists. 

3,19.1,3 Training before responsibi l i ty  assignment. Before taking 
duty a s  a dependent forecasting of f icer  three months of t ra in ing  i s  given 
a t  the  Training School organized by the Meteorological Office followed by 
three  months of t ra in ing  on a forecasting s ta t ion.  I n  the  United Kingdom, 
the fundamental analysis of charts is made by of f icers  a t  the  Central Fore- 
cast ing Office broadcast t o  a l l  other forecasting uni t s  f o r  guidance. The 
o f f i ce r s  responsible f o r  t h i s  work i n  the  Central Forecasting Office a re  
graded as  Principal Sc i en t i f i c  Officers. To reach t h i s  grade, t en  o r  more 
years of p rac t ica l  t ra in ing  i n  meteorology is  generally required. This 
experience may be gained i n  other par ts  of the  Br i t i sh  Commonwealth a s  well 
a s  i n  the  United Kingdom, Before promotion t o  an independent forecaster,  
some years of t ra in ing  as  a dependent forecaster  is normally required. 

3.19,l.C Cert i f icates ,  No c e r t i f i c a t e  is issued, 

3.19.1.5 Training a f t e r  responsibi l i ty  assipnment. After assign- 
ment t o  duty, no planned course of ins t ruct ion i s  given u n t i l  the  o f f i ce r  
qua l i f i e s  f o r  t ra in ing  as  an independent forecaster ,  Training f o r  duty a s  
an independent forecaster  is  given by attaching the  o f f i ce r  t o  a un i t  
employing independent forecasters.  He then works under ins t ruct ion from the 
Officer-in-Charge of the  uni t  f o r  a minimum of two months but t he  period 
of attachment depends on the r a t e  of progress madee No provision is  made 
f o r  refresher  courses f o r  regular forecasters,  but a l l  a r e  supplied with 
technical  memoranda, and other l i t e r a t u r e  on the subject ,  which they a re  
encouraged t o  read. Flying t ra in ing  or experience i s  not required but a l l  
Forecasting Officers a r e  encouraged t o  gain f ly ing  experience. For the  
assessment of proficiency, annual confidential  reports  a re  made f o r  a l l  
Farecasting Officers by a senior of f icer ,  

3.19.2 Meteorolorrical ass is tants .  

3.19.2.1 Requirements. The ass i s tan ts  must possess academic 
qual i f icat ions  of education t o  matriculation standards of a Br i t i sh  
University with d i s t inc t ion  i n  mathematics o r  a s c i e n t i f i c  subject. 

3.19.2.2 Duties, Duties consist  i n  making observations and 
p lo t t ing  weather charts,  but not i n  the carrying out of any forecasting 
assignments. 
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3.19.2.3 Before assignment t o  duty, the meteorological ass is tent  
i s  given s i x  weeks of t raining i n  the Training School of the Meteorological 
Office, followed by s i x  weeks of t raining a t  ~1 forepsstina unit. 

3.19.2.4 Cert i f icates .  No ce r t i f i ca te  5s issued. 

3.19.2.5 Trainina a f t e r  respons ib i l i t ;~  assirznment, After assign- 
ment t o  duty, no special  training i s  given t o  the meteorological assistants.  

Meteorolonical observers, 

3.19.3.1 The United Kingdom Meteorological Service has not a per- 
sonnel category c lass i f ied  a s  meteorological observers. The meteorological 
observations are  taken by the meteorological assistants.  

3.20.- United S ta te s  

Meteorologists. 

3,20.1.l peauirements. The requirements f o r  e l i g i b i l i t y  fo r  meteor- 
o l o g i s t  position i n  the U,S, Weather Rureau 30 not jnc3irde 8 positiv3 edu- 
cat ional  requirement. Experience i n  the lower grade meteorological posi- 
t i o n ~  i s  the basic factor ,  with tc provision f o r  substitution of education 
f o r  experience. Because of the recent avai labi l i ty  of candidates having 
suf f ic ient  academic training, almost a l l  of those selected a t  the present 
time qualify on the basis  of education,or education and experience combined 
ra ther  than by experience alone. 

a) P-1 Grade (lowest grade i n  professional meteorologist 
ser ies)  - Four years of technical or  sc ient i f ic  experience, including 
a t  l e a s t  one year in  the f i e l d  of meteorology a re  required, but a 
bachelor's degree which includes twenty semester hours of meteoro- 
logy may be substituted fo r  the experience. 

b) Po2 - I n  addition t o  the requirements for  P-1, the candi- 
date must have one year of professional experience i n  meteorology 
involving the  use of the concepts and principles of physics, mathe- 
matics and meteorology as  applied t o  the sc ien t i f i c  and technical 
problems of meteorology. 
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c )  P-3 - I n  addrt ion to the  requirements f o r  P-1, the  candi- 
da te  must have two years of progressive profess ional  experience i n  
meteorology including one year of moderately d i f f i c u l t  research, o r  
s c i e n t i f i c  meteorological work of comparable crraracter and impor- 
tance, which was on a l e v e l  not lower than the  work of the  P-2 grade. 

d)  P-4 - I n  addit ion t o  the  requirements f o r  P-1, a candidate 
must have th ree  years of responsible, progressive professional  expe- 
r ience i n  meteorology, including a t  l e a s t  one year of d i f f i c u l t  and 
important r e s e a ~ c h ,  or s c i e n t i f i c  meteorological work of comparable 
character  and importanee, which was on a l e v e l  no t  lower than the  
work of +.he P-3 grade. This experience must have demonstrated t he  
a p p l i ~ a n ~ s i n i t i a t i v e ,  resourcefulness and a b i l i t y  t o  perform o r  
supervise very d i f f i c u l t  and important research on p r a c t i c a l  work i n  
meteorology, 

e)  P-5 - I n  addi t ion t o  the  requirements f o r  P-1, a candidate 
must have fou r  years of responsible, progressive professional  expe- 
r ience i n  meteorology including one year of very d i f f i c u l t  and impor- 
t a n t  research on s c i e n t i f i c  meteorological work of comparable charac- 
t e r  and importance, which was on a l e v e l  not  lower than the work of 
the P-4 grade, The experience must have demonstrated t h a t  the  appl i -  
cant  possesses i n i t i a t i v e ,  resourcefulness, and an adequate profss- 
s iona l  knowledge of the  pr inciples  of meteorology, t h e i r  applications 
and e i t h e r  (1) a high degree of technical  competence i n  the  o r ig ina l  
successful  solut ion of complex and d i f f i c u l t  problems i n  meteorology 
o r  (2) a b i l i t y  t o  p lan  and t o  supervi se  very d i f f i c u l t  p ro jec t s  i n  
meteorology, 

For any grade the  required length  of experience i s  not  i n  
i t s e l f  aceepted a s  proof of qua l i f i ca t ion  f o r  a posit ion.  The qual- 
i t y ,  type and scope of' the  experience must be of such a nature as 
t o  demonstrate t ha t  the  appl icant  i s  f u l l y  qua l i f i ed  t o  perform the  
du t ies  a t  t he  l e v e l  a t  which he i s  appointed. Above grade P-5 de- 
monstration of a b i l i t y  is t he  only addi t ional  requirement, 

3.20.1,2 Duties, It i s  the  respons ib i l i ty  of t he  meteorologist 
t o  prepare a l l  fo recas t s  and advisories required by av ia t ion  and general 
meteorology. He must pa r t i c ipa t e  i n  research, both dependently and fnde- 
pendently. 

3.20.1.3 Z a f n i n g  before resvons ib i l i ty  assipnment, Since only 
wel l  qua l i f i ed  meteorologists a r e  aceepted i n t o  the  service ,  t he  U,S, 
Weather Bureau considers t h a t  no s ~ e e i a l  meteorological t r a in ing  i s  neees- 
sary  before assignment t o  duty, However, when l a rge  groups a r e  appointed 
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a t  one time, re f resher  courses i n  map analysis  and forecast ing a r e  provided 
i n  conjunction with an or ienta t ion o r  indoctr inat ion course which i s  de- 
signed t o  acquaint  t he  new employees with t he  Weather Bureau's po l ic ies  and 
methods of operation. Assignments a s  surface and upper a i r  senior ana lys t  
a r e  based on evidence of a b i l i t y  a s  revealed by performance i n  re la ted  ty- 
pes of work or i n  lower grade ana lys t  posi t ions ,  The se lec t ion  of inde- 
pendent and dependent forecast ing i s  based on evidence of a b i l i t y  a f t e r  min- 
Smum experience and t r a in ing  requirements f o r  the  grade have been met. 
B'efore o r ig ina l  appointment, inqu i r ies  concerning proficiency a r e  made of 
former employers and references and information a r e  obtained concerning 
the  applieani;*s standing i n  un ivers i ty  meteorology courses. 

3,20,1,1, Certificates, Ce r t i f i c a t e s  of competency a r e  not  used. 
The formal no t i f i c a t i on  t o  the  employee concerning the  posi t ion,  and grade 
t o  which he i s  assigned serves as evidence t h a t  t h e  Bureau considers him t o  
be qua l i f i ed  and competent t o  perform the  du t ies  of t h e  posit ion.  

3,20,1.5 Training after r e s ~ o n s i b i l i t v  assimment, After  assign- 
ment t o  duty, on-the-job t ra in ing  i s  continually provided by the  super- 
v i sors ,  This i s  i n  the  form of regularly-scheduled seminars and individual  
discussions of spec i f i c  problems, I n  addit ion,  t he  U,S, Weather Bureau 
sends t en  employees annually t o  one of the  un ive r s i t i e s  f o r  advanced 
t r a in ing  in meteorology a t  government expense. Neither f l y i n g  t r a in ing  nor 
f l y i n g  experience i s  required of fo recas te r s ,  However, many of the  fore- 
c a s t e r s  have both, Famil iar izat ion f l i g h t s  a r e  encouraged. A s  of December 
1946, 88 per eent of t he  U.S. Weather Bureau personnel had f l igh texper ience ,  
t o t a l l i n g  more than 265,000 hours and averaging 130 hours per  person, An 
in-service t r a in ing  course on a i r  navigation was made ava i lab le  t o  fore- 
c a s t e r s  i n  1942. For evaluation of fo recas t  personnel a f t e r  assignment a 
fo r eca s t  v e r i f i c a t i o n  plan i s  i n  use and the  r e s u l t s  a r e  considered toge- 
t h e r  with recommendations from supervisors and o f f i c i a l s  i n  charge, based 
on t h e i r  int imate knowledge of t he  employeeDs s k i l l ,  a b i l i t y  t o  work under 
occasional periods of g r ea t  s t r e s s ,  i n t e r e s t  i n  a ca reer  a s  a meteorologist,  
and other  f a c t o r s  which ind ica te  overa l l  worth. 

KO formal. r e f resher  courses a r e  provided f o r  regular  forecasters .  
Regularly-scheduled seminars and continuous on-the-job t ra in ing  a r e  the  
only f a c i l i t i e s  provided. A meteorologist who i s  re-assigned t o  fo r eca s t  
du t i e s  i s  given on-the-job prac t ice  and t r a in ing  u n t i l  h i s  supervisor con- 
s i d e r s  the  employee ready t o  assume f u l l  forecast ing dut ies .  
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Meteoroloaical ass is tants .  

3,20,2.1 Reauirements, The academic qua l i f ica t ions  of meteoro- 
l og i ca l  a s s i s t an t s  a r e  described i n  I - (a)  above under the  category P-1. 
Meteorological a s s i s t a n t s  a r e  i n  the P-1 grade and a r e  considered t o  be i n  
t ra in ing  f o r  higher grade positions, 

3.20.2.2 Duties, Meteorological Assistants a r e  assigned t o  nume- 
rous d i f fe ren t  kinds of work, a s  ass i s tan ts ,  h d  under t he  ins t ruc t ion  and 
supervision of higher grade meteorologists, Sometimes they a s s i s t  i n  the 
preparation of forecasts ,  but a higher grade meteorologist supervises t h e i r  
work and has f u l l  respons ib i l i ty  f o r  the f i n a l  product, 

3.20.2.3 Training before r e svons ib i l i t s  assimment. Assistant 
meteorologists a r e  required t o  have univers i ty  t ra in ing  i n  meteorology and 
no fur ther  preliminary t ra in ing  i s  considered necessary p r io r  t o  assign- 
ment. 

3,20,2.4 Cer t i f ica tes .  No c e r t i f i c a t e  i s  issued. 

3.20.2.5 Training a f t e r  resuonsibi l i ty  assignment, After assign- 
ment t o  duty a s s i s t a n t  meteorologists a r e  expected t o  par t ic ipa te  i n  
seminars a t  t h e i r  s t a t i on  and receive on-the-job t ra in ing  provided by t h e i r  
supervisors. 

3.20.3.1 Reauirements, Meteorological Aids, which include obser- 
vers,  computers, and weather date  p lo t t e r s ,  i n  order t o  qual i fy  f o r  the  
t ra in ing  grade, SP-4, a r e  required t o  have one yegr of experience i n  the  
f i e l d  of physical science or i n  technology i n  a laboratory, or  a high 
school education including such subjects a s  mathematics and physical 
science. Each higher grade SP-5 through SP-8, requires one addi t ional  
year of experience i n  making meteorological obsematians, compilations o r  
p lo t t ing  weather char t s  f o r  each grade, i n  addition t o  the  SP-4 require- 
ments. A physical examination i s  required. Any physical  defect  which 
renders the applicant a hazard t o  himself or others, o r  which prevents 
e f f i c i e n t  performance of the  du t ies  of the  posit ion,  d i squa l i f ies  him f o r  
appointment, Distant v i s i  on must be a t  l e a s t  20/30 (shel len)  i n  the be t t e r  
eye. 
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3.20,3,2 Duties. Duties include teking of observations, p lo t t i ng  
of char ts ,  the  care  of meteorological instruments and the  compilation of 
meteorological records, 

3.20.3,3, Traininn before r e s ~ o n s f b i l i t ~  assipnment, Before assign- 
ment t o  duty, groups of inexperienced observers a r e  given specia l  classroom 
ins t ruc t ion  i n  observational du t ies  f o r  a period of e igh t  t o  ten  weeks. 
After  t h i s  they a r e  s en t  t o  a s t a t i o n  and remain i n  t r a inee  s t a t u s  fo r abou t  
a year, during which time they receive continual  ins t ruc t ion  from the  super- 
v i so r  and a r e  not  given f u l l  respons ib i l i ty  f o r  observations. If a new 
inexperienced observer i s  assigned t o  a s t a t i o n  without the  preliminary 
classroom ins t ruc t ion ,  i t s  equivalent i s  given by the  supervisor and t he  
employee remains i n  a t r a inee  s t a t u s  f o r  about a year, 

4.20.3.4 Cer t i f i c a t e s ,  No c e r t i f i c a t e  i s  issued. 

3.20.3.5 Training a f t e r  r e s ~ o n s i b i l i t v  a s s i m e n t .  After  assign- 
ment t o  full observational  dut ies ,  on-the-job t ra in ing  by the  supervisor i s  
continued, I n  addi t ion t o  t h i s ,  periodic v i s i t s  by a Regional Inspector 
a r e  made t o  each s t a t i o n  a t  which t h e  t he  Inspector gives spec ia l  ins t ruc-  
t i on  a s  required. Spec ia l  t r a in ing  programmes a r e  organized from time t o  
time by the  Training Section,  e.g. ceilometer t ra ining.  No t ra in ing  other 
than t h a t  required f o r  observational  du t ies  is provided by the  Weather 
Bureau, Those observers who a r e  required t o  operate communication f ac i l -  
i t p e s  a r e  t rans fe r red  t o  the  C i v i l  Aeronautics Administration f o r  communi- 
ca t ion  training.  

A var ie ty  of provisions a r e  made f o r  t he  assessment of s k i l l ,  
Written and p r a c t i c a l  t e s t s  i n  observational regula t ions  and procedures 
a r e  arranged f o r  p e ~ f o d i c a l l y  by Regional I n s p e c t o ~ s ,  Synoptic maps pre- 
pared a t  s t a t i ons  by observers a r e  examined and ra ted  by fo recas t  centres. 
Observations a r e  checked by designated checking s t a t i o n s ,  and e r r o r  let,+.ers 
a r e  sen t  t o  the  observers responsible, The Supervisor a t  each s t a t i on  
assesses  t he  r e l a t i v e  s k i l l s  of h i s  observers and imparts f u r the r  t r a in ing  
where necessary, 
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4.- SUMMARY OF INFORMATION 

4.1 I n  the previous chapter a review was made of the qualifica- 
t ions  established f o r  meteorological personnel by twenty different  Contracting 
States.  I n  t h i s  chapter these qualifications a re  arranged i n  tabular form 
and summarized t o  f a c i l i t a t e  the rapid extraction of data f o r  comparative 
purposes. 

4a2 The following code Is used t o  c lass i fy  the various require- 
ments i n  Table 1: 

1) Qualifications and t raining a re  established and controlled 
so le ly  by State Meteorological Service; 

2) Dootor Is Degree required; 

3) Master's Degree required; 

4) Bachelor's Degree required; 

5) Some university training, but no degree required; 

6) Secondary school education required (high school) ; 

7) Elementary school education required (8 years); 

8) No minirnum educational requirement specified; 

9) Experience can be substituted f o r  some of the  educational 
requirements; 

10) Honours a re  required; 

11) Courses i n  physics and mathematics are  required; 
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12) SpeeicllZzecl studies, other thar- physics end %athematics 
are required; 

13) Candidates have to pass a competitive examination; 

14) Physical e m f  nation is requf red ; 

15) Visual acuity is specified; 

16) Duties inelude the preparation of forecasts - independently; 
17) Duties Include the preparatf on of forecasts under supervision; 

18) Duties Include parti cf pat1 on in research; 

19) Duties include supemf sory  work; 

20) Duties include pilot briefing; 

21) Dutf es include tabulating climatologf cal data; 

22) Duties include chart plotting; 

23) Duties include making observatf ons; 

24) Before assfgnment to duty, assessment of proficiency is 
accomplf shed 6y means of personal evaluat f on ; 

25) Before assf p e n t  to duty, assessment of proficiency is 
accomplished by means of checking of observation or forecast 
verification; 

26) RractieaP trainfng is provided before assignment to duty; 

27) A certificate o f  competency or formal evidence of profi- 
ciency is fssued; 

28) Af'ter assignment to duty, assessment of proficiency is 
accomplished by means of personal evaluation; 

29) After assignment to duty, assessment of proficiency is 
accomplished by means of checking of observations or forecast 
verifications; 

30) F a f  lf arf zation flights are requf red ; 
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31) Familiarization f l i g h t s  are  not required, bu t  a r e  encouraged; 

32) Provision is made f o r  refresher courses; 

33) Communicatiori t ra in ing  is provided; 

34) Assignment is  intended as  a t ra in ing  posit ion f o r  promotion 
t o  higher professional grade. 
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2.- CONCLUSIONS 

5 0 1  Table 1 of t h i s  Circular indicates  t h a t  there  i s  a wide 
var ia t ion of requirements f o r  meteorological personnel by the various 
Contracting S ta tes ,  Academic requirements f o r  meteorologists vary from a 
doctor 's  degree t o  no degree a t  a l l ,  For an observer, t h e  requirements 
vary from a Bachelor" Degree t o  no speciffed educational t ra ining,  However 
it is c l ea r  from the information contained i n  t h i s  paper, t h a t  S ta tes  not 
having established an extensive wt.eorological s ~ r v i c e  may have d i f f i c u l t y  
i n  providing t h e i r  personnel with sa t i s fac tory  "on-the-job trainingw and 
t h a t  t h i s  t ra in ing  can only be carr ied out sucessfully within an area served 
by a highly developed aviation service,  W fur ther  conclusion which may be 
drawn from the tab le  i s  t h a t  most States  seem t o  be i n  agreement t h a t  the  
most sa t i s fac tory  entrance qual i f icat ion f o r  meteorologists i s  a univers i ty  
degree i n  science or  mathematics followed by a fur ther  extensive period of 
familiarization with meteorological procedures and techniques. A s  an 
example it may be seen t h a t  twelve States  out of twenty require t h a t  t h e i r  
meteorologist have a Bachelor's Degree and ten S ta tes  out of seventeen 
require t h a t  t h e i r  observers have a high school education. S ta tes  are  
v i r t u a l l y  unanimous i n  deciding tha t  pract ical  t ra in ing  i s  necessary before 
meteorologists assume independent technical  r e spons ib i l i t i e so  

502 It i s  not the  purpose of' t h i s  study t o  propose minimum 
standards of requirements f o r  meteorological personnel o r  t o  imply t h a t  the 
ex is t ing  requirements of some Sta tes  should be more s t r ingent ,  However, it 
is believed t h a t  t h i s  Circular may be useful f o r  reference and comparative 
purposes. Pending the possible establishment of minimum internat ional  
standards of meteorological personnel, the information embodied i n  Para- 
graph 3 of t h i s  Circular may prove t o  be of value t o  States  es tabl ishing 
o r  revising t h e i r  aeronautical meteorological services,  
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1.- QUALIFICATIONS ESTABLISFED FOR 'r.ZTEOROLOGISTS 

What academic qualifications a re  required? 

1.1.1 Degrees (major subject) 

1.1.2 Honours ( i f  required) 

1.1.3 Post-graduate studies 

1.1.4 Other requirements 

1.2 What special  meteorological t raining i s  provided: 

1.2.1 Before assignment t o  duty? 

1.2.2 After assigment t o  duty? 

1.3 What prac t ica l  neteorological experience, both general and 
related t o  a part icular  region, i s  required before assignment as: 

1.3.1 Analyst (surface and upper air)? 

1.3.2 Independent forecaster? 

1.3.3 Dependent forecaster? 

1-4 Is f lying t raining or  f lying experience included as part 
of a forecaster 's  t ra in ing  or  specified a s  part  of  his duties? I f  so, give 
detai ls .  
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I* 5 W h a t  methods are uscc! fcr UY~,Yw.ubAw nnmAnnm--+ of proficf cncy (fore- 
cast  verification, personal evaluation, e t c  .) : 

1.5.1 Before assignment? 

1.5.2 After assignment? 

1.6 What provision i s  made f o r  refresher courses fo r t  

1.6.1 Regular forecasters? 

1.6.2 Meteorologistswho have been IW-assigned t o  forecasting 
duties? 

1.7 Are qual if icat ions and t raining established and controlled 
solely by the  State  Meteorological Service? 

1.8 Is a ce r t i f i ca te  of competency o r  other formal evidence of 
proficiency issued? If so, please enclose a sample form, 

2.1 %at academic or  other qual if icat ions are  required? 

2.2 Idhat a re  the  main duties performed by meteorological 
ass is tants  i n  the  Aeronautical l4eteorological Service? 

2.3 What special  meteorological t raining i s  provided: 

2.3.1 Before assignment t o  duty? 

2.3.2 After assignment t o  duty? 

2.4 Do meteorological ass is tants  carry out forecasting duties? 
If so, w h a t  pract ical  meteorological experience i s  required before assignment? 
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3.1 What general educational standard i s  required? 

3.1.1 What physical requirements (e. g. , t e s t s  f o r  visual 
acuity) a r e  established? 

3- 2 What spec ia l  t ra in ing  i s  provided: 

3.2.1 Before assignment t o  duty? 

3.2.2 Aftes assignment t o  duty? 

3.3 What provision i s  made f o r  assessment of skill, e,g. by 
writ ten and prac t ica l  t e s t s ,  checking of observa-Lion records, arrangements 
for supervision? 

3.4 What other  t ra ining,  i n  addit ion t o  that required for  
observation dut ies ,  i s  provided (e.g., communications t ra ining)?  

- END - 


