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FOREWORD
Each successive annual report places on permanent record an account of the
multifarious activities of the Organization during the past calendar year. This present report refers to activities during the year 1974.
Its contents show that the year was one of solid progress and achievement. It

is particularly gratifying to be able to report on 1974 in such favourable terms since
it marked the successful beginning of the second century of organized international
co-operation in meteorology, the centenary celebrations having taken place in 1973.

Perhaps the most significant individual event during the year was the field
phase of the GARP Atlantic Tropical Experiment (GATE). This operation, which in many
respects is unprecedented in international scientific endeavour, is recognized on all
sides as having been an outstanding success; it was moreover a remarkable demonstra-

tion of how the countries of the world can work together in

full

and

friendly

co-

operation for peaceful purposes. It must also be mentioned, however, that some serious difficulties were experienced by the Organization during 1974, due mainly to the
world fluctuations in currency exchange rates and to the inflationary trends.
Of necessity, the report contains much detailed information on the activities
of the various constituent bodies and the Secretariat. A p'erusal of such information
does not readily provide an indication of the overall si tuotion and this report there-

fore follows the now well-established practice of beginning with a brief general review (Part I). The four subsequent parts describe in some detail the progress made in

the four main programme areas of the Organization:

World Weather Watch (Part 2), the

Research Programme (Part 3), the Programme on the Interaction of Man and His Environ-

ment (Port 4) and the Technical Co-operation Programme (Part 5). The three remaining
parts deal respectively with meteorological education and training (Part 6), other

technical and supporting activities(Part nand external relations, legal and admin~s

trative matters (Part 8).
As in previous years, the report is illustrated by eight pages of photographs
selected to represent the wide range of activities in which WMO is now engaged.

(D. A. Davies)
Secretary-General
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PAR T I
GENERAL REVIEW
INTRODUCTION
The activities of the World Meteorological Organization in 1974 were directed
towards the implementation of the decisions adopted by the Sixth World Meteorological
Congress (Geneva 1971) for the four-year budgetary period 1972-1975.
The framework
of these activities within the four main programmes remained essentially unchangedo

The first programme is the World Weather Watch (WWW), the purpose of which is
to enable all countries of the world to obtain the basic meteorological information

they need, for both operational purposes and research.
cant

It is recognized thatsignifi-

advances in the science and practice of meteorology can be achieved only by im-

proving our knowledge of the behaviour of the atmosphere, and this is the essential
purpose of the research programmee
The ultimate success of meteorology is of course
measured in terms of the services rendered to mankind; the aim of the programme on
man and his environment is to provide guidance on improving these services, using the

data provided by the World Weather Watch and taking advantage of the results of recent
research.
An important part of this programme relates to operational hydrology, for
it must be remembered that WMO has accepted important responsibilities also in this
field.
Finally, we have the technical co-operation programme, under which WHO gives
direct assistance to countries in the development of their national Meteorological and
Hydrological Services.
Much of this assistance is in the form of training, which for
administrative purposes is associated with the research programme.
In the following sections of this general review an account is given of the

major developments in 1974 in each of the above programmes.

This is followed by some

remarks on other technical and supporting activities and on external relations, legal
and administrative matters.

WORLD WEATHER WATCH
As already mentioned, WWW is a basic meteorological information system.

its very nature, this has three components.

By

The first is the Global Observing System

under which the observations, including those from the very important meteorological

satellite sub-system, are taken.
The observations are analysed by the World, Regional
and National Meteorological Centres of the Global Data-processing System, while the
Global Telecommunication System provides the means for exchanging both the observations

and the results of the analyses.
Perhaps the most significant development in WWW in 1974 was the launching of
the first operational geostationary meteorological satellite (SMS-l) by the U.S.A. The
WWW plan for 1972-1975 calls for four of these satellites, but this number has been
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increased to five in the plan for 1976-1979 which was developed during the year by the
Commission for Basic Systems (CBS) for submission to Seven~h Congress in 1975. The new
Executive Committee Panel of Experts on Meteorological Satellites held its first
session in May 1974 and adopted some important recommendations on future satellite

developments.
Regarding the surface-based observing system, a major step forward was the
successful conclusion of a new joint financing agreement for the fixed ocean stations

in the North Atlantic.
This agreement, to be administered by WMO, was adopted in
November 1974 at a Conference of Plenipotentiary Delegations which was jointly sponsored by the International Civil Aviation Organization and WMO.
This represents a new
type of activity for WMO.
As regards the performance of WWW, increasing attention is being given to the
development of a monitoring system to facilitate the rapid detection of deficiencies
and the initiation of remedial action.
Plans for such a system will be discussed at
Seventh Congress.

RESEARCH
The main international meteorological research efforts continued to be directed

towards the Global Atmospheric Research Programme (GARP), which is jointly sponsored by
WMO and the International Council of Scientific Unions (ICSU).
Its purpose is to
study the physical processes in the atmosphere with a view to increasing the accuracy
of forecasting over periods from one day to several weeks and to obtaining a better

understanding of the physical basis of climate.
The outstanding event of the year was
the successful execution of the field phase of the GARP Atlantic Tropical Experiment,
which was designed to extend our knowledge of those aspects of the meteorology of the
equatorial belt that are essential for a proper understanding of the circulation of the
o
0

atmosphere as a whole.
The GATE area covered the zone between 20 Nand 10 5 from the
west coast of South America to the east coast of Africa.
During the period June to
September 1974, the regular WWW observations from this area were augmented by observations from about 40 specially equipped ships - the largest international fleet ever
assembled for peaceful purposes - 12 aircraft cnd' several meteorological and oceano-

graphic buoys belonging to many different notions.
The SMS-I geostationary satellite
also played a vital role.
The operational centre was located in Dakar and the President of the Republic of Senegal himself presided over a special ceremony held in Dakar
to mark the occasion.
The research work based on the GATE data will continue for
several years but a large number of scientific papers have already appeared.

Another important event in 1974 was the convening by WMO and ICSU of an International Study Conference on the Physical Bosis of Climate and Climate Modelling near
This reflected not only the objectives of GARP,
Stockholm from 29 July to 10 August.
mentioned above, but also the growing concern of governments about the economic and
social impacts of possible climatic changes.
The Conference adopted a number of re-

commendations which will form the basis for further activities in this field.
GARP will culminate in 1978-1979 in the First GARP Global Experiment (FGGE),
which is being designed to provide a truly global set of meteorological observations
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over a period of twelve months for use in studies of the general circulation and for

the testing and further development of atmospheric models.
During its first session
in October 1974, the Inter-governmental Panel for FGGE reviewed the planning of the
Experiment with special attention to the proposed observing system.
WMO has for many years been following developments in another very important
research topic, weather modification.
In June 1974, the Executive Committee issued
an official statement entitled "Present state of knowledge and possible practical
benefits in some fields of weather modificationli~
Plans are being submitted to
Seventh Congress for a WMO weather-modification programme in which priority would be
given to a rain-enhancement project to be conducted under WMO auspices as a carefully
controlled scientific experiment.
MAN AND HIS ENVIRONMENT
The year 1974 witnessed several major developments in the WMO programme on man
and his environment.
Of these, the most important related to the applications of
meteorology to world food production.
WMO has a long record of activities in this
field, both through the work of the Commission for Agricultural Meteorology (CAgM)
and through a series of agroclimotological surveys carried out jointly with the Food
and Agriculture Organization (FAa) and the United Nations Educational, Scientific and
Cultural Organization (Unesco).
However, the world food crisis which led to the convening of the World Food Conference under the auspices of the United Nations in
November 1974 also served to stimulate an intensification of the relevant activities
of WMO.
The sixth session of CAgM (Washington, October 1974) recommended that WMO
should develop a comprehensive agrometeorological programme in aid of food production;

this would include the use of day-to-day meteorological information available through
WWW for the assessment of crop production in key areas of the world and studies of
crop/weather relationships.
Strong support for these ideas came from the World Food
Conference, which adopted several resolutions calling for action by WMO.
These are
being taken into account in the formulation of a programme for submission to Seventh
Congress.

In response to the relevant resolutions of the United Nations and the requests
from countries most seriously affected by the prolonged drought in the Sudano-Sahel ion
zone of West Africa, WMO developed a programme for the effective application of meteorology and operational hydrology towards mitigating the effects of the drought in
this area.
The programme includes the strengthening of the national Meteorological
and Hydrological Services and the establishment of a regional institute to serve as an
operational centre for the applications of agrometeorology and hydrology as well as
for training and research.

In the field of hydrology, the most noteworthy event was the International Conference on the Results of the International Hydrological Decade and on future programmes in hydrology, convened jointly by Unesco and WMO in Paris in September.
The
long-term priority programme within the Operational Hydrology Programme (OHP) of WMO
during the period 1975-1980 as proposed by the WMO Commission for Hydrology was fully
supported by the Conference.
This programme, which is to be considered by Seventh
Congress, gives special emphasis to hydrological forecasting and hydrological data

4
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acquisition, topics on which WMO had submitted special reports to the Conference.

It

is considered that the results of the Conference demonstrated the feasibility and advantages of having the closely related programmes of several international agencies
considered at a jointly convened inter-governmental meeting.
Other important activities in relation to meteorology and the environment concerned marine meteorology, in which WMO continued to collaborate closely with the
Intergovernmental Oceanographic Commission (lOC), and aeronautical meteorology, which
involves much joint work with the International Civil Aviation Organization (reAO).
In April 1974, the WMO Commission for Aeronautical Meteorology held on extraordinary
session conjointly with the Eighth Air Novigation Conference and the Meteorology
- Division of leAD.
Various questions concerning the provision of meteorological services to international air navigation were dealt with on this occasion.
The collaboration between WMO and the United Nations Environment Programme

(UNEP) developed considerably during 1974 to the mutuol advantage of both organizations.
On the one hand, WMO gave technicol support and advice to UNEP, and on the
other, UNEP provided very useful financial support for several WMO projects, including
background-pollution monitoring, climatic change and tropical cyclones.

TECHNICAL CO-OPERATION
As in previous years, the technical co-operation programme in 1974 constituted

on importont activity and helped in the implementation of the other WMO programmes.
Technical assistance was provided to WMO Members through the United Nations Development Programme (UNDP), the Voluntary Assistance Progromme (VAP) and from the regular
budget of WMO.
Many of the projects implemented under the UNDP were designed to assist the
Meteorological and Hydrological Services in contributing to national economic development.
Evidence of the value attached by governments to such assistance is provided

by the fact that so many country programmes under the new UNDP procedures include projects for the development of notional meteorologicol and hydrological activities. As
examples of projects falling under this category may be mentioned the assistance pro-

vided for the collection and processing of meteorological and hydrological data for
the planning of agricultural and water resources development (Bolivia, Colombia, all
countries in Central America, the East African countries for the development of the

Upper Nile, Malawi and Upper Volta).

Projects directly related to the development

of meteorological services for agriculture were implemented in Algeria, Greece, Jordan,
Laos and Tunisia.
Most of the WMO assistance to the Sudano-Sahel ian countries referred to in the previous section was also financed by UNDPe
Assistance was also provided to a number of countries in connexion with the

mitigation of the effects of natural disasters such as droughts, floods and tropical
cyclones e

For example, a project was completed in Guinea and Mali for the establish-

ment of a flood-forecasting system for the upper Niger river basin.

The Niger River

Commission subsequently requested assistance for instituting a flood-forecasting system for the middle and lower basins; this was approved and the project is due to
start in 1975.
Assistance was also provided under the UNDP for improved warnings
against tropical cyclones in the Pacific, the west Indian Ocean and the Caribbean area.
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Assistance in the field of training in meteorology and hydrology constituted an
important component of the technical assistance provided to the developing countries.
This was done through individual fellowships and regional training centres.
A very
good example is provided by the extensive facilities in Nairobi for training Class II
meteorological personnel at the Training Centre attached to the East African Meteoro-

logical Department and university-level personnel in the Department of Meteorology at
the University of Nairobi.
Some further information about the WMO training activities is given in the following section of this general review.
Through the Voluntary Assistance Programme substantial further progress was
made during the year in the implementation of the World Weather Watch.
By the end of
" 1974 a total of 554 VAP projects had been approved for circulation, the total cost of
which was estimated to be about US $40 million.
The Members' response to these requests under the VAP continued to be generous as in previous years.

The total esti-

mated value of contributions under the VAP up to the end of 1974 was US $24 million,
of which US $3 million was offered in 1974.

EDUCATION AND TRAINING
Activities in the field of education and training continued to receive high
priority.
The main features of these activities comprised the, granting of fellowships, establishment of meteorological training centres, holding of seminars and symposia and preparation of special publications.
Under the various programmes, 361 students from 75 countries were undergoing

studies during the year.
The number of new fellowships awarded was 151.
The duties
of 22 experts in the field were devoted solely to training, and practically all other
experts performed training functions in one form or another.
Preparation of new syllabi and lecture notes for training in different specialized fields of meteorology,
such as meteorological telecommunications, meteorological data processing, applications of meteorology to economic and social development, and meteorological aspects of
environmental problems, were completed during the year.

OTHER TECHNICAL AND SUPPORTING ACTIVITIES
It would not be appropriate in this general review to mention all 84 meetings
held under WMO auspices during 1974.
There were, however, three meetings of particular importance which have not already been referred to, namely the regular four-yearly

sessions of Regional Associations III (South America), V (South-West Pacific) and
VI (Europe).
The functions of these associations include promoting the implementation of the main WMO programmes and co-ordinating the meteorological and associated
activities within the respective Regions.
A noticeable trend in recent sessions is
the growing demand for more support for regional activities from the WMO budget; this
was reflected in the Secretary-Generalis programme and budget proposals to Seventh
Congress.

6
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Many of the activities of the WMO constituent bodies lead to the preparation

of technical publications and a large number of new publications were issued in 1974.

These included some important manuals relating to WWW.
A popular booklet on the GARP
Atlantic Tropical Experiment was also published for public information purposes.
EXTERNAL RELATIONS, LEGAL AND ADMINISTRATIVE MATTERS
Membership of the Organization increased to 139, made up of 127 Member States
and 12 Member Territories, Liberia becoming a new Member during the year.

Close collaboration was maintained with the United Nations and its different
organs, the organizations within the United Nations system as well as with various
other governmental and non-governmental organizations in all matters of mutual interest.
In response to the relevant resolutions of the United Notions, two fellowships were awarded to refugees from colonial territories in Africa to enable them to
train as meteorologists.
The nineteenth IMO Prize was awarded to Professor .Joseph Smagorinsky in recognition of his outstanding scientific work in meteorology and of his services to the
cause of international collaboration in meteorology.

The fourteenth World Meteorological Day was celebrated throughout the world
with much success on 23 March 1974 with the theme IIMeteorology and tourism ll •
In common with many other organizations in the United Nations system, WMO has
in recent years experienced financial difficulties arising from the fluctuations in
the international currency exchange rates and inflationary trends. These difficulties
continued in 1974 and the policy of strict financial economy applied in previous years

had to be maintained throughout 1974.

PAR T 2
WORLD

WEATHER

WATCH

INTRODUCTION
The World Weather Watch is in many respects the most widely known amongst the
four main WMO programmes and may be considered as the foundation upon which the
success of virtually all other activities of WMO depends.

It is a fully co-ordinated

world-wide system for weather observing, data .processing and international exchanges

of raw and processed data whereby each country is able to contribute to the system and
is able also to enjoy the practical benefits which it brings.
The essential operational elements of the World Weather Watch are:
(a)

The Global Observing System (GOS), consisting of the regional basic synoptic networks and other networks of stations on land and at sea, aircraft meteorological observations, meteorological satellites and other
observational devices;

(b)

The Global Data-processing System (GDPS), consisting of the meteorological centres and the arrangements for the processing of the basic observational data (real-time uses) and for the storage and retrieval of
data (non-real-time uses);

(c)

The Global Telecommunication System (GTS), consisting of the telecommunication facilities and arrangements necessary for the rapid collection and distribution of the basic observational data and processed

information.

The details of the World Weather Watch plan for the period 1972-1975, which
was adopted by Sixth Congress (1971), are contained in the appropriate WMO publications.
It may be recalled, however, that the World Weather Watch deals primarily
with basic meteorological information; international arrangements for providing specialized meteorological and other related environmental information are made by WMO
under other WMO programmes, or jointly by WMO and other international organizations.

The products and facilities of the World Weather Watch should, however, be used as far
as possible to meet the requirements for this specialized information.

GLOBAL OBSERVING SYSTEM
General

The purpose of the Global Observing System is to produce the basic mete orological and related environmental data from all parts of the globe as required by
Members for operational and research aims.
It consists of the regional basic

8
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synoptic networks and other observational networks of stations on land and at sea,
aircraft meteorological observations, meteorological satellites and other observa-

tional devices.

The progress made in implementing the GOS in 1974 is reported in the

following sections.

Review of the activities of the WMO constituent bodies related to the Global
Observing System

While the implementation of the GOS is essentially the responsibility of the
individual Members of WMO, its co-ordination, particularly as regards the best combination of observing techniques, is one of the principal responsibilities of the Commission for Basic Systems.
Regional associations also have an important role
to play in the implementation plans, especially in respect of the regional basic synoptic networks.
Furthermore, some technical commissions are'concerned with special-

ized observations forming part of the GOS.

The relevant activities of these bodies

in 1974 are summarized below.

The CBS Working Group on the Global Observing System constitutes the focal
point within CBS for the study and co-ordination of matters relating to the GOS. Its
membership includes experts nominated by Members and representatives from regional
associations and technical commissions.
The working group prepared the draft of the

GOS part of the WWW plan for the period 1976-1979 and this was submitted to the sixth
session of the CBS in April 1974.
Regional Associations III (South America), V (South-West Pacific), and VI
(Europe)

held

their

sixth sessions and revised their respective regional basic syn-

optic networks in the light of the latest information regarding the regional requirements.
Implementation of the various components of the GOS
Detailed information on the state of implementation of the various components

of the GOS as at 1 July 1974 is given in the WMO publication entitled "World Weather
Members' plans to
Watch - Seventh status report on implementation" (WMO - No. 401).
implement the additional facilities required are also given in that publication.

Additional information on the implementation of the components of the GOS at the end
of 1974 is given in the paragraphs below.
The surface-based sub-system

The most recent published information on the networks of surface and upper-air

stations is provided in the 1974 edition of WMO Publication No. 217, "Basic synoptic
networks of observing stations".

The tables below give the level of implementation

of these networks throughout the world, as at 1 December 1974.

They show for each

observing hour the number' of observations made and the degree of implementation of the
basic synoptic networks, expressed as a percentage of the observations required.
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Surface observations

Hours of

observations (GMT)

0000

0300

0600

0900

1200

1500

1800

2100

3 314 3 164 3 340 3 207

3 543

3 123

3 408

3 002

93

82

90

79

Number of
observations
made
Implementation

(%)

87

83

88

85

Upper-air observations

Radiowind

Type of observation

Radiosonde

Hours of observations (GMT)

0000

Number of observations made

700

267

725

280

709

684

72

45

75

47

81

78

Implementation

(%)

0600 1200 1800

0000 1200

It should also be mentioned that in many parts of the world additional synoptic observations are made at stations which are not included in the regional basic
synoptic networks.
They are needed to meet national or othe~ data requirements.

Fixed ocean stations

A significant development was a new joint financing agreement on North
Atlantic Ocean Stations adopted at the Conference of Plenipotentiary Delegations held
under the joint sponsorship of leAO and WMO and convened by the Secretary-General of
WMO.

The new Agreement replaces the one in force since 1954 under the auspices of

ICAO and will take effect from 1 July 1975 under the administration of WMO.
The Agreement provides for a network of four ocean stations from 1 July 1975
at the following positions!

PART 2 - WORLD WEATHER WATCH

10
Ocean station

Location
0

M

66°00'N ,

02 00' E

L

57°00'N ,

20 00'W

R

47°00'N ,

17°00'W

C

52°45'N ,

35 30'W

0

0

This four-station network was regarded as the ffi1nJ.ffium to serve wide-ranging
meteorological purposes as well as the maximum that could be financed and operated,
at this stage, by those Member countries of WMO participating initially in a new NAOS
Agreement ..

The world network of fixed ship stations as at the end of 1974 was composed
of eight stations:

five stations in the North Atlantic, one station in the South

Atlantic and two stations in the North Pacific.

Research and special-purpose ships constitute an important source of meteorological and oceanographic observations from data-sparse sea areas.
Valuable co-

operation was received from such ships in 1974 for the GARP Atlantic Tropical Experiment and the IGOSS BATHY Pilot Project which has become an operational feature.

The number of voluntary observing ships for 1974, as registered in the International List of Selected, Supplementary and Auxiliary Ships, rose to 7 052, thus
showing an increase of 724 ships as compared with 1973..
The trend in the last few
years indicates that no substantial increase in the number of observing ships or improvement in their spatial distribution can be expected in the near future; it does
show, however, that the availability of marine data could considerably be augmented
if appropriate measures were taken to improve certain marine telecommunication arrangements.
Identified problem areas include general congestion in the Maritime Mobile

Service (particularly in high-frequency traffic), lack of high-frequency coastal radio
stations in certain areas r and watch-keeping hours of radio officers aboard ships.

The year 1974 was marked by a number of developments which must therefore be
considered as encouraging and are likely to have importont repercussions on marine
telecommunication arrangements for the collection of marine meteorological data, as
well as for the transmission of meteorological information to shipping.
The ITU
World M.aritime Administrative Radio Conference approved certain measures aiming at relieving the congestion in shore-ship communication and at the rational utilization of
frequency bands allocated to the Maritime Mobile Service.
These measures include new
procedures for calling coastal radio stations I provisions for the introduction of a
direct system with digital selective calling devices and new watch-keeping hours
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The new watch-keeping hours may, however, have an adverse effect on
aboard ships.
the timely reception of ship reports and were therefore the subject of serious consideration by Members and regional associations.
Consideration was also given to the data-collection capabilities offered by
the geostationary meteorological satellite system and the international maritime sat-

ellite system.

With regard to the former, which will

be

fully

operational

in

1977/1978, the technical specifications of automatic transmission systems for instal-

lation aboard ships will need to be developed.
The latter is a project being undertaken by IMCO and will, as one of its missions, provide an effective service for collecting and distributing navigational, meteorological, hydrographic and oceanographic
information (including transmission by direct printing and/or facsimile); it can be

regarded as an extension of the existing Maritime Mobile Service.

Although the two

systems menti~ned above differ substantially in their administrative and operational
character, there seem to exist common problems, such as the development of ship terminal equipment.

The number of ships equipped to make radiosonde and radiowind observations
showed a slight increase during 1974:
27 ships making upper-air observations com-

pared with 25 ships as at the end of 1973.
Automatic marine stations
At least nine Members were engaged in the development of meteorological/
oceanographic buoys for experimental or operational purposes.
The high-frequency

bands allocated by the World Administrative Radio Conference (1967) were used for the
transmission and interrogation of data from these stations.

An important development

in this context was the decision of the ITU World Maritime Administrative Radio Conference (1974) to retain these frequency bands for ocean data transmission at least
until 1979.

Aircraft weather reports continued to be exchanged as basic meteorological

data on the Global Telecommunication System.
The sixth session of the Commission for
Basic Systems decided that aircraft reports, regardless of the actual time of observation, should be exchanged for global analysis on the Main Trunk Circuit of the GTS.
Aircraft weather reports are mainly exchanged in the AIREP format.
Ground weather-radar stations
The steady increase in the number of ground weather-radar stations over the

last few years was maintained.
At the end of 1974, 396 stations were in use for synoptic purposes and 219 additional stations were planned to be installed by the end of
1975.
The following table shows the distribution of stations over the different WMO
Regions.
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Number of stations
Region

Already established

Planned to be established by the end
of 1975

I

33

32

II

67

16

III

10

9

IV

128

8

V

41

7

VI

117

147

Totals

396

219

It is recognized that meteorological rockets constitute practically the only
means of measuring in situ the meteorological parameters above the 10 mb level. Such
measurements are indispensable for a better knowledge of the atmosphere at very high
levels as well as for the calibration and interpretation of data obtained from satel_
lites.
Several Members have undertaken to implement programmes for launching meteorological rockets.

In connexion with the establishment of a network of stations for measuring

atmospheric pollution as recommended by Sixth Congress and forming part of the GOS,
considerable efforts have been made by Members and assistance has been given by the
Secretariat (see pages 48 and 50).
This network now consists of 94 identified and
21 planned regional stations in 58 countries.
Locations for 15 baseline stations in
nine countries have been proposed and these are either in operation or being tested.

Satellite sub-system

The WWW plan calls for both near-polar orbiting and geostationary satellites
to form part of the integrated Global Observing System.
In 1974, both satellite systems continued to play important roles in the daily operations.
In addition, they
played a major role in the GARP Atlantic Tropical Experiment by providing a continuous
flow of information.

A high-resolution cloud picture received from the geostationary meteorological satellite SMS-l
(Photo: NOAA)

The Secretary-General, Dr. D. A. Davies, addressing the Conference of Plenipotentiary Delegations to conclude
a new joint financing agreement on North Atlantic Ocean Stations (NAOS)

France II, one of the ocean weather ships which will operate under the new NAOS Agreement
(Photo: Meteorologie nationale, Paris)
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Meteorological satellites of the

U~S.A.

13

have been in continuous operation

since 1966 under the TIROS Operational Satellite (TOS) system.
The Improved TIROS
Operational Satellite (ITOS), launched in its current configuration in October 1972,
forms the basis of the U.S.A.

IS

polar orbiting operational environmental satellite

system today.
These spacecraft are similar in appearance to the TIROS-M and NOM-l
spacecraft put into orbit in 1970 and ore generally referred to as the second generation of operational satellites.
NOAA-2, launched in October 1972, and NOM-3,
launched in November 1973, continued to provide both direct broadcast and stored data.
In the NOM series of satellites, the APT (Automatic Picture Transmission) function
was provided by scanning radiometers (SR) operating both in the visible (VIS) and in
the infra-red (rR) and both day- and night-time images were available to the ground
stations.
The original type of APT transmission from ESSA-8 (launched in December
1968) was still available in 1974 and will continue until the satellite ceases to
function; thereafter, only the new system will be available from the U.S.A. satellites.
Beginning with NOM-3 unprocessed data from the Vertical Temperature Profiling Radiometer (VTPR) are broadcast continuously on the satellite beacon frequency
for local use in a service referred to as Direct Sounder Transmission (DST).
A relatively expensive ground station is necessary to receive this direct broadcast information and a large computer to reduce these data to meaningful observations of
vertical distributions of temperature and moisture.
The two geostationary satellites

o
0
ATS-l and ATS-3, which are at present located at l49 W and 70 W, and the third one,
SMS-l (launched in May 1974 and at present located at 67°W) were all in operation
during the year.
The ATS-l satellite provided only WEFAX transmission during this
period.

ATS-3 provided both spin-scan camera images and WEFAX transmission.
SMS-l
provided both day- and night-time cloud images by means of the new IR sensors on board
0
the spacecraft.
Soon after launch, SMS-l was moved to about 40 W to provide continuous coverage of the area taken in by GATE.
After the experiment the satellite was
shifted to about 67°W.
In the U.S.S.R., the METEOR meteorological satellite system has been in operation for more than seven years and continued to provide the service in 1974.

The sys-

tem is based on two or three polar orbiting satellites in near-circular orbits (900 km)
with three-axis stabilization.
The satellites provided cloud images by both day and
night as well as of snow and ice cover.
They also provided cloud-top temperatures,
surface temperatures and values of outgoing long-wave radiation and reflected solar
radiation.
Some of the U.S.S.R. satellites even provided radiance measurements in

the 15 ~m C02 spectral band to obtain vertical temperature profiles in the atmosphere
up to a height of 35 km.
In addition to the meteorological data from these satellite systems, some
operational use has been made of data received from the experimental satellites

NIMBUS IV and V.
Vertical temperature and moisture profiles obtained from these satellites have been operationally used by the WMC Washington. The data have also been
used to evaluate the temperature and moisture profiles derived from NOAA-2 and 3 satellites.
Information from the Earth Resources Technology Satellite-l (ERTS-l), launched
by the U.S.A., has been operationally used to prepare a sea-ice conditions chart for
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ship routeing in the Antarctic.
ERTS-l images were also used with VHRR imagery from
NOAA satellites to monitor ice conditions in the Great Lakes region of the U.S.A.

As mentioned earlier, the satellite sub-system is composed of meteorological

satellites divided into two groups: polar orbiting and geostationary.
Present WWW
plans (1976-1979) clearly indicate that reasonably complete coverage of the globe will
be provided by the two polar orbiting satellite systems of the U.S.A. and the U.S.S.R.
together with the following five geostationary satellites: U.S.S.R. (700 E), Japan
0
(1400 E), METEOSAT (0 ) (to be put into use by a group of European countries under the
0
0
auspices of ESRO), U.S.A. (70 W and 135 W).
Continuous coverage of the globe will
be provided by a combination of the two systems.
Both types of satellite will be capable of collecting data from stationary and
In addition, the geostationary satellites will have the ability to
moving platforms.
receive and transmit various kinds of meteorological information to different users.

The expected coverage of the picture-taking, data-distribution and collection capabilities of the geostationary meteorological satellites are shown in the chart facing
page 15.
The new generation polar
orbiting satellite system in the TIROS-N series
planned to be launched by the U.S.A. in 1977-1978 will comprise two operational spacecraft in nearly orthogonal orbits.
Data will be digitized on board the spacecraft
before they are transmitted to the ground stations.
The spacecraft will contain the
following three atmospheric sounders: (a) basic sounding unit; (b) stratospheric
sounding unit; and (c) microwave sounding unit; a combination of the three will enable temperature and moisture profiles to be obtained even up to the 1 mb level.
In order to meet the WWW objectives and to derive maximum benefits from the
proposed satellite sub-sys~ems, meetings of representatives of the countries and
agencies concerned in geostationary meteorological satellite programmes were held in
1974 to ensure co-ordination of activities.
To promote co-operation and exchange relevant information between the various

satellite-launching Members and the user Members, the Executive Committee set up a
Panel of Experts on Meteorological Satellites, the first session of which took place
in Geneva in May 1974.
The more important recommendations of the panel relate to the
preparation of publications containing information about meteorological satellite developments and operations and on data utilization; requirements of international codes
for the exchange of meteorological satellite data; and reception of direct broadcasts
from satellites.
Appropriate action was initiated on the recommendations.

The WWW plan calls upon all WMO Members to install at least one station in
their territories for direct read-out of images from satellites.

Detailed informa-

tion on existing and planned APT stations is given in the Seventh Status Report.
It
shows that more than 200 stations are operated by approximately 100 countries.
The
locations of APT stations already in operation and those planned are shown on the map
facing this page.
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As mentioned earlier, a new type of APT transmission was introduced by the
U.S.A., with the launching of NOM-2.
The vidicon cameros were replaced by the scanning radiometers, thus providing both day- and night-time images. Information regarding changes in the APT services provided by the U.S.A. satellite system was distributed to all concerned. It included advice on the modifications necessary to current
APT equipment.
Another problem facing the present APT users is image foreshortening.
The orbital motion of the spacecraft, combined with the scanning geometry of the
radiometers, is providing APT images which are foreshortened on both sides of the subsatellite track, thus limiting the useful extent of the images.
At the present time,
scan linearization equipment for the ground receivers is being developed in the U. S.A.
and as soon as the information becomes available, it will be disseminated to all
Members.
Similarly, efforts are being mode in the U.S.A. to introduce scan lineari-

zation on board the new-generation TIROS-N spacecraft.
GLOBAL DATA-PROCESSING SYSTEM
General

The purpose of the Global Data-processing System and the form it should toke
in the period 1972-1975 are specified in the World Weather Watch plan approved by
Sixth Congress in 1971.
For convenience, it may be recalled that the purpose of the
GDPS is to make available to all Members the basic processed data they require for
both real-time and non-reel-time applications. As defined in the plan, real-time uses
are operations in which the information must be received and used or processed with in
a few hours, at most, after it is generated, if it is to be of value in the operation
(for example, the preparation of synoptic analyses and prognoses or the preparation of
forecasts of specific future weather conditions in support of various applications to
economic activities).
Non-real-time uses are those operations in which the information does not need to be received and used or processed as soon as possible after its

generation. The GDPS consists of an integrated system of World, Regional and Notional
Meteorological Centres (WMCs, RMCs and NMCs) and arrangements for processing basic observational data and for their storage and retrieval.
Review of the activities of WMO constituent bodies concerning the implementa-

tion and further planning of the Global Data-processing System
While the implementation of the GDPS is essentially the responsibility of individual t1embers of WMO, the Commission for Basic Systems and the regional associations also hove an important role in working out practical arrangements for the operation of the system and in its further planning.
The relevant activities which have

token place in 1974 are described in the following paragraphs.

The sixth session of CBS paid much attention to the elaboration of principles
and practicol procedures for the exchange of processed information (in particular the

output products of HMCs and RMCs) in order to ensure maximum efficiency of the GDPS.
The overall lists of WMC and RMC products were revised, priority lists were adopted
for the preparation of these products and for their distribution on the Main Trunk

16

PART 2 - WORLD WEATHER WATCH

Circuit and guidelines were formulated for Members regarding the statement of their
requirements for the receipt of processed data in pictorial and alphanumeric form.
The requirements for the global exchange of observational data were laid down
in detail specifying the types of message, the frequency of exchanges and the stations
from which reports should be exchanged.

The draft of Volume I of the new Guide on the Global Data-processing System,
prepared by the Working Group on the Global Data-processing System, was thoroughly reviewed, and a number of amendments were made.
It was agreed, in particular, that the
Guide on the GDPS should contain a detailed description of the most modern analysis
and forecasting techniques in the tropics.
The Guide, which is expected to be published in the first half of 1975, will contain abundant information on GDPS organization and procedures (both real-time and non-real-time) which will be useful to many
Meteorological Services in developing their relevant activities.
Several new codes were adopted by CBS in 1974 to come into international use
on 1 January 1975.
These include codes for reporting the synoptic interpretation of

cloud data obtained by meteorological satellites (SAREP), hydrological data (HYDRA),
hydrological forecasts (HYFOR) and ice analysis (ICEAN).
Amendments were made to a
number of codes (e.g. RaCaB, CLIMAT).
The revised draft text of Volume I of the
Manual on Codes was reviewed and improvedi this will be published early in 1975.
With an increasing amount of satellite data becoming available, the need for
international codes for transmitting such data in alphanumeric form has been increasingly felt.
Thus the Executive Committee Panel of Experts on Meteorological Satellites, at its first session (Geneva, May 1974), proposed that action for the elaboration of such codes be taken as a matter of urgency.
Following the panel's recommendation, which was approved by the Executive Committee, an Informal Planning Meeting on
Meteorological Satellite Codes was held in Geneva in October 1974i taking part were

the chairmen of the CBS Working Grollps on Codes, the GDPS, the GTS and the Gas as well
as a satellite expert. Taking into account the existing Ilutional codes for the transmission of various types of data obtained by meteorological satellites, the meeting
la-id down basic principles for the elaboration of codes for the following data:
(a)

Atmospheric remote soundings (temperature and relative humidity vertical

profiles) ;
(b)

Wind and cloud temperature;

(c)

Clear atmospheric radiance;

(d)

Sea-surface temperature.

The chairman of the CBS Working GroujJ on Codes took immediate activn on the propos(lls
of the meeting by developing draft. codes, which were submitted to the members of his
wo-rking group for comments.
It is expected that the new codes may be ready for adop-

tion by CBS in the first half of 1975.
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Regional Associations III (South America), V (South-West Pacific) and VI
(Europe) held their sixth sessions in 1974.
The decisions of these sessions on
the GDPS include encouragement to Members to staff and equip their NMCs in such a way
that these centres may fully carry out their functions, with particular emphasis on
the real-time quality control of the data originating in their respective countries;

arrangements for the regional distribution of output products of WMCs and RMCs; proposals for improved communication between the RMCs and the NMCs served by them.

An extensive study of the storage l cataloguing and retrieval of meteorological

information was published in 1974 as World Weather Watch Planning Report No. 34
(WMO Publication No. 366).
The computerized cataloguing and retrieval system proposed in the report to meet the needs of research workers is being referred to Members

for testing.

The proposals contained in the report will also be referred to CBS and

other technical commissions concerned for review and for formulating appropriate recommendations and guidance material for Members.

As mentioned in the 1973 Annual Report (Part 2, p. 17), at the request of the
Executive Committee the Secretariat collected information from Members on computer
programs used in such fields as numerical weather prediction, quality control, message
switching, etc.
This information was compiled in a consolidated list indicating the
main features of programs (models or formulae used, computations made, program language and size, input/output media and formats, etc.) and the program documentation
available.
Information is also given on the supporting hardware (central computer
A new WMO publication containing these data is
and external inp_ut/output devices).
planned to be issued and distributed to Members in 1975.

Implementation of the GDPS

In accordance with the WWW plan, WMCs are in operation at Melbourne, Moscow
and Washington.
One of the most important functions of these centres is to provide

meteorological analyses and prognoses on a global scale.
are prepared for three different large zones of the globe:

The output products of WMCs
the northern hemisphere,

the tropical belt, and the southern hemisphere.
The new Volume B of WMO Publication
No. 9 to be published in 1975, as well as the Seventh Status Report on the Implementation of the WWW, contains detailed information on the output products of WMCs which
need not be repeated here.
It may, however, be of interest to the reader to learn
that the total daily number of output products of the three WMCs increased from 231 to
257 during 1973 and according to plans was expected to increase to 333 by the end of
1974, to 360 by the end of 1975 and to 373 by the end of 1978.

As for the WMCs, detailed information on the preparation of output products of
each of the 23 RMCs listed in the WWW plan for the period 1972-1975 is given in the
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publications mentioned in the preceding paragraph. It is interesting to note that the
total doily number of charts of the RMCs increased from 1 358 to 1 425 during 1973;
according to plans it was expected to increase to 1 494 by the end of 1974, to 1 710
by the end of 1975, and to 1 834 by the end of 1978.

The WWW plan emphasizes that "each Member should ensure that it has an NMC
adequately manned and equipped to enable it to play its full part in the WWW and to
ensure that the full benefits of the information obtained under the WWW are reaped on
the national level".
Virtually all Members have already established an NMC, which
prepares processed information to meet national requirements.
In some cases, NMCs
also prepare output products for international exchange.
According to information
obtained from Members in early 1974, at least 26 Members use electronic computers in
their real-time and/or non-real-time data-processing operations.

As regards the international responsibility of NMCs under the WWW for performing real-time quality control of data which they collect from their respective coun-

tries for transmission on the GTS, approximately half of the 63 Members which replied
to a recent inquiry indicated that such real-time quality control is carried out by
them in one form or another.
About the same number of Members also subject to real-

time quality control the data which they use for the preparation of their analyses and
forecasts.

Where necessary, Members are actively engaged in developing their National
Meteorological Centres to meet fully the needs of their respective countries.
Projects for strengthening the data-processing activities at NMCs relate to real-time as
well as non-real time services.

GLOBAL TELECOMMUNICATION SYSTEM
General
The purpose of the Global Telecommunication System and its organization are

defined in the WWW plan for the period 1972-1975 approved by Sixth Congress (1971).
Its functions are primarily to provide telecommunications for the collection, exchange

and distribution of the large amounts of basic observational data produced by the
Global Observing System, and of processed information from WMCs and RMCs operating
within the Global Data-processing System in order to meet the needs of Members for
operational and research purposes.

The WWW plan specifies the telecommunication

functions of WMCs, RMCs and NMCs, and Regional Telecommunication Hubs (RTHs), as well
as the engineering principles, technical characteristics and specifications for the
GTS.
The GTS consists of telecommunication circuits and centres, both of which are
organized on Q three-level basis, namely:

(a)

The Main Trunk Circuit and its branches:

(b)

The regional telecommunication networks;

(c)

The national telecommunication networks.
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Review of the activities of WMO constituent bodies related to the Global
Telecommunication System

Sixth Congress decided that all the regulatory material for both global and
regional aspects of the WWW Global Telecommunication System should be assembled in one
publication to be named "Manual on the Global Telecommunication System", the aim being
to assist Members in carrying out their responsibilities in the implementation of the

Global Telecommunication System.
Congress also decided that the material regarding
the global aspects should form part of the Technical Regulations and should be published as Annex I to the Technical Regulations.
Thus the new Manual on the GTS is
composed of two volumes as follows:

(a)

Volume I

Global aspects, which forms Annex III to the Technical Regulations;

(b)

Volume II -

Regional aspects.

The text of Volume I of the Manual on the GTS was approved by the sixth session of the Commission for Basic Systems on the basis of the draft prepared by the
CBS Working Group on the GTS.
The Executive Committee subsequently approved the CBS
recommendation that the Manual should come into force on 15 January 1975.
The Manual
(English version) was published and distributed to WMO Members in November 1974.
Volume II of the Manual will include the regulatory material on regional aspects, namely the regional meteorological telecommunication plans, as adopted by the
regional associations concerned, including the regional telecommunication procedures
as well as the engineering of circuits and centres.
This volume and the other language versions of Volume I (French, Russian and Spanish) were in the course of pre-

paration for distribution to Members early in 1975.
Main Trunk Circuit and its branches

A co-ordination meeting on the implementation of the Offenbach-Prague and
Prague-Moscow segments of the MTC was held in Offenbach to discuss all the technical
matters requiring co-ordination between the Members concerned for upgrading the two
segments at an early date, in order to cope with the increasing flow of traffic of
meteorological information.
The meeting discussed the further action required for
operation of the above-mentioned segments using hardware error-control procedures and
the interfacing of the software and hardware transmission procedures at the RTH
Offenbach. Agreement was reached on a detailed programme of operation tests, operational procedures and transmission schedules for exchange of data and pictorial information on these segments.
The twenty-sixth session of the Executive Committee considered a proposal from

Australia that the WMC Melbourne should have only one major international communication link, that such a link should connect Tokyo and Melbourne and that the MTC should
be reorganized to provide a northern hemisphere closed loop to which Melbourne would
be connected by a branch of the MTC.
This proposal involves a major change in the
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WWW plan as it affects the telecommunication links between the northern and southern

hemispheres.
The Executive Committee therefore invited the president of CBS to study
the routeing of the MTC as a consequence of the deletion of the Melbourne-New Delhi
segment of the MTC which the above proposal implies and to report his findings to
Seventh Congress.

~:~~~~~~_~~E:~!~

~:2!~~~~_~::~~!~!~~~_!_~~£:~~~2
As reported last year, the sixth session of Regional Association I adopted
some amendments to the regional meteorological telecommunication plan.
The amended

plan was included in Volume II of the Manual on the GTS.

A meeting of experts on the

co-ordination of the implementation of the regional circuits connecting the RTH Kano

and the associated NMCs was held in Lagos (Nigeria).

The meeting discussed the pre-

sent arrangements and future plans for the implementation of the circuits concerned
as well as the co-ordination of technical characteristics and action required for the
implementation of centres and circuits concerned.
Further consideration was given to
the detailed operational proceclures and principles for the exchange and distribution
of meteorological information in alphanumeric and pictorial forms.

As reported lost year, in accordance with the decision of the twenty-fifth
session of the Executive Committee in respect of the RTH Peking, some adjustments to
the regional meteorological telecommunication plan for Region II were necessary. Draft
resolutions concerning the regional meteorological telecommunication plan incorporat-

ing these adjustments were submitted to the Members of RA II for a vote by correspondence.
These resolutions were adopted by Regional Association II and the amended plan
was included in Volume II of the Manual on the GTS.
An inter-regional Seminar on Meteorological Telecommunication Equipmentand Pro-

cedures (Regions II (Asia) and V (South-West Pacific» was held in Tokyo in January/
February 1974.
Participants from 21 countries in these two Regions attended a series
of lectures on the organization and planning of the GTS, as well as on the technical
characteristics and engineering of circuits and terminal equipment, automatic switching systems t meteorological telecommunication procedures, and the impact of meteoro-

logical satellites on the GTS (see also Part 5, page 65).

The recommendations adopted by the third session of the RA III Working Group
on Meteorological Telecommunications were submitted to the Members of RA III as draft
resolutions for a vote by correspondence.
These resolutions concerning the regional
meteorological telecommunication plan were adopted by the Association. The sixth ses-

sion of the Association (Buenos Aires, November 1974) subsequently made some changes
The plan, as amended, was included in
Volume II of the Manual on the GTS.
to the regional telecommunication plan.
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Prior to the session of RA III, a meeting of experts on the co-ordination of

implementation of the RTH Buenos Aires and the associated NMCs was held in Bueno. Aires.
The meeting exchanged information on the arrangements and pIons for the operation of
the centres and circuits concerned and discussed the co-ordination of technical characteristics and of action required for implementation of circuits and centres. Matters
relating to operational procedures and the transmission programmes on the circuits
concerned were also discussed.

The regional meteorological telecommunication plan adopt.ed ~y Re_gional Asso-

ciation IV was included in Volume II of the Manual on the GTS.

~=~~~~~~_~~~~=~~!~~~_~_~~~~!~:~:~!_~~=~i~:l
The sixth session of Regional Association V (Manila, February 1974) reviewed
the resolutions concerning the regional meteorological telecommunication plan which
were adopted by correspondence prior to the session.
Some changes in the plan were

adopted and the plan as amended was included in Volume II of the Manual on the GTS.
An inter-regional Seminar on Meteorological Telecommunication Equipment and

Procedures in Asia and the South-West Pacific (Regions II and V) was held in Tokyo in
January/February 1974, as mentioned under Regional Association II above.

~:~~~~~!_~~~~=~~!~~~_~!_~~~=~e:2
The sixth session of Regional Association VI (Bucharest, September 1974) reviewed the regional meteorological telecommunication plan and adopted certain changes
in the light of recent developments in telecommunication techniques and operational

experience.
The amended plan was incorporated in Volume II of the Manual on the GTS.
A co-ordination meeting on the implementation of the RTHs in RA VI was held in Geneva.
The meeting exchanged information on the implementation and future plans of the different centres as regards operation of the centres and circuits concerned and discussed the co-ordination of technical characteristics and the action required for the
implementation of circuits and centres.
Further consideration was also given to
mat,:t;ers dealing with operational procedures, principles for the exchange and distribution of data and pictorial information as well as the transition from the Interna-

tional Meteorological Teleprinter Network in Europe (IMTNE) to the European Meteorological Telecommunication Network (EMTN) and re-routeing of traffic in cases of outages on the part of the MTC and the main regional circuits in Europe.
Antarctic
There hove been no special developments since the Sixth Antarctic Treaty Con-

sultative Meeting (Tokyo, October 1970).

It may, however, be mentioned that the ar-

rangements for collecting and transmitting meteorological data from the Antarctic have

progressed satisfactorily towards integration with the GTS.
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Detailed information on the state of implementation of all the three levels of
the GTS as at October 1974 is given in the Seventh Status Report on Implementation of
the WWW which also contains Members' plans for upgrading existing and implementing
The state of implementation may be summarized as follows.

additional facilities.

Main Trunk Circuit and its branches
Fourteen segments of the MTC and its branches are already operational and one
remaining segment, Peking-Tokyo, is expected to become operational in 1975.
It is

also expected that the segments Moscow-New Delhi, New Delhi-Cairo and Cairo-Moscow
will become fully operational at I 200 bits/sec for data/facsimile transmissions in
1975.
The two segments Offenbach-Prague and Prague-Moscow were in operation during
GATE with a data-signalling rate of 1 200 bits/sec; these segments were not however
fully operational on 1 200 bits/sec by the end of 1974.
It is expected that these
two segments will commence full operation with this data-signalling rate early in 1975.
As regards the Offenbach-Nairobi branch of the MTC, the present high-frequency radio
circuit will be replaced by a satellite circuit which will. be operational on two
100-baud data channels and one facsimile channel in ,! ',,"ory 1975.
This " .. 11 result
in very reliable operation of this branch of the MTC.

The regional telecommunication networks, as adopted by the regional associations, consist of an integrated system of 244 point-to-point circuits (main regional,
regional and inter-regional circuits). Of these, 176 circuits have been in operation;

74 per cent of the planned circuits had therefore been established by the end of 1974,
which is an improvement on the previous year.

will become operational in 1975;

It is expected that 24 new circuits

and 49 already in operation will be upgraded to meet

the increasing requirements for rapid and reliable transmissions of meteorological information~

In order to meet the WWW requirements for the collection and reception of meteorolcgical information, radio broadcasts will have to be used until integrated systems
of ::'\:_'.nt-to-point circuits come into full operation.
Radio-teleprinter broadcasts

1I."e

established at 27 WMCs/RTHs and facsimile broadcasts at 20 WMCs/RTHs. Furthermore,

seven RTHs have plans for the improvement or establishment of radio-teleprinter/radiofacsimile broadcasts in the near future.
Notional telecommunication networks

During the last three years the constant efforts made by Members have resulted
in good progress in the establishment of reliable telecommunication networks for the
national collection of observational reports at the NMCs from individual observing
stations.
The circuits between the observing stations and their NMCs are considered
reliable if more than 95 per cent of the reports are collected at the NMCs within 15
The extent to which this time limit
minutes of the observing station's filing time.
is now met is shawn below for each Region.
Figures for 1972 and 1973 are also given
for comporison.
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1974

1973

1972

Region I

Africa

65%

62%

6ot.

Region II

Asia

88%

87%

85%

Region III-

South America

6ot.

55%

52%

Region IV

North and Central America

95%

94%

92%

Region V

South-West Pacific

65%

64%

5ot.

Region VI

Europe

98%

97%

96%

Survel::::s of the !?,erformance of the GTS
In accordance with the request of Sixth Congress, periodic surveys for check-

ing the transmission of observational data on the GTS have been carried out during the
last three years.
The results of these surveys were submitted to the successive sessions of the Executive Committee for consideration and were also included in the
annual status reports on implementation of the WWW.
Two surveys were carried out in

1974, one in February on a small scale and another in September on a bigger scale. The
first one was carried out by three WMCs and selected RTHs and its results were summarized and included in the Seventh Status Report.
The second survey was corried out
by all the WMCs and RTHs as well as selected NMCs and its results will be submitted to
Seventh Congress for consideration in order to define the areas where urgent remedial
action is needed.

Planning of the GTS
The sixth session of the Commission for Basic Systems (Belgrade, March/April
1974) considered the GTS part of the WWW plan for the period 1976-1979 with a view to
updating the present plan in the light of new technology, meteorological and telecommunication satellites in particular l and the changing requirements of the overall

WWW plan as well as those of other WMO programmes and joint programmes between WMO and
other organizations.
Upon the adoption of the World Weather Watch plan for 1976-1979
by Seventh Congress, further development and improvement of the GTS would be expected,
which could be summarized as follows:

(a)

Improvement of the reliability of circuits and centres;

(b)

Introduction of higher data-signalling rates, thus increasing the capacity
of the GTS to accommodate additional amounts of data;

(c)

Speeding up of the transmission of processed information by using gridpoint code and coded digital facsimile techniques;

(d)

Extension of the role of meteorological satellite systems for the collection and dissemination of meteorological information.

PAR T 3
RESEARCH

PROGRAMME

INTRODUCTION
The research programme of WMO includes all activities relating to improving the
scientific understanding of atmospheric processes.
The chief research activity is the

Global Atmospheric Research Programme which is jointly sponsored by WMO and ICSU. Apart
from GARP, many other fields of atmospheric research are kept under review and their
development is encouraged and co-ordinated by the Commission for Atmospheric Sciences

(CAS).
A major achievement of the year was the successful carrying out of the opera-

tional phase of the GARP Atlantic Tropical Experiment, the first large-scale international experiment within the framework of GARP.
Abuut 40 specially equi~ped ships
and 12 aircraft provided by certain Members took part in the Experiment for which the
operational base was in Dakar (Senegal).
The President of Senegal addressed a special
ceremony which was organized in Dakar to mark the occasion.

GLOBAL ATMOSPHERIC RESEARCH PROGRAMME
The Global Atmospheric Research Programme is organized and financed jointly by
WMO and the International Council of Scientific Unions.
Under the guidance of the
Joint GARP Organizing Committee (JOC), the planning work is co-ordinated by the Joint
Planning Staff (JPS), which is loc.ated at the WHO Secretariat.
The activities of JOC are financed by the GARP Implementation Fund to which
WMO and ICSU each contribute an equal amount.
Under the terms of the agreement with
ICSIJ, the Secretary-General of WMO administers the fund.
At its twenty-sixth session,
the WMO Executive Committee approved estimates for expenditure of US $150 000 from
this fund in 1975.
Annex IX lists the new titles in the series of GARP Publications, the GARP
Special Reports and GARP Atlantic Tropical Experiment Reports which appeared during the
year.

Two sessions of the Joint Organizing Committee took place during 1974; the
ninth was at Canberra from 8 to 12 January and the tenth at Budapest from 13 to
19 November.
It is appropriate to recall that the objectives of GARP are to study those
physical processes in the troposphere and stratosphere that aTe essential for an under-

standing of:
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(a), The transient behaviour of the atmosphere as manifested in the large~scale fluctuations which control changes in the weather; this would lead
to increasing the accuracy of forecasting over periods from one day to
several weeks;

(b)

The factors that determine the statistical properties of the general
circulation of the atmosphere, which would lead to better understanding
of the physical basis of climate.

Whilst in previous years the efforts of GARP were mostly concentrated on activities within the context of the first of these fields, a major event of 1974 was
the convening of a WMO/rCSU Study Conference on the Physical Basis of Climate and
Climate Modelling which took place at Wijk, near Stockholm, from 29 July to 10 August.
The Conference took stock of the present knowledge of processes that shape the longterm variability of the ocean-atmosphere system and outlined the research necessary
to advance knowledge towards ,0 state where prediction of seasonal, inter-annual or
longer-term variations may be possible.
Arising from the Conference was a proposal,

endorsed by JOC, to create a new GARP Climate Dynamics Sub-programme.
The other sub-programmes of GARP also made good progress during the year.
First GARP Global Experiment
The twenty-fifth session of the Executive Committee (1973) established an
Inter-governmental Panel for the FGGE to deal with the overall policy and co-ordinat-

The panel held its first session in Geneva from 7 to
ing aspects of the FGGE.
11 October 1974 and made a careful review of the projected observing system of the
Experiment which comprises the following components as sub-systems:

(a)

World Weather Watch surface-based observing system;

(b)

Near-polar orbiting satellites;

(c)

Geostationary meteorological satellites;

(d)

Equatorial wind-observation system (dropsonde-carrying balloons);

(e)

Constant-level balloon system;

(f)

Drifting buoy system;

(g)

Aircraft.

Detailed planning of deployment, spacing, etc. of these observing platforms
will take account of the results of a series of 'observing systems, simulation experiments and, of course, the practical possibilities and resources available.

The Global Experiment is now scheduled to take place from late 1978 until the
end of 1979, following a build-up phase of rather more than a year. Certain subsidiary experiments are being organized by Members having particular interest in the relevant fields.
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Japan organized the first field observationol phase of AMTEX from 14 to
28 February 1974.
Unfortunately not many incursions of cold air from the north-west
occurred during this period.
The second field phase will be in February 1975.

The second JOC Study Conference on MONEX was held in Singapore from 28 October
to 1 November 1974.
The main components of MONEX were categorized and priorities
allotted.

The second JOC Study Conference on POLEX was held in Oslo from 30 September
to 4 October 1974.
The main problem areas were defined.
Air-flow over and around mountains

Joe

observed that the influence of mountains on the flow of air is one of the

most poorly understood phenomena, both physically and mathematically, in the formulation of numerical models for weather prediction and climate study and agreed that
there was a need for an international study conference on this subject to consider the

advisability of undertaking the study of this problem as another GARP sub-programme.
GARP Atlantic Tropical Experiment
The intensive preparatory work for GATE, for both its planning and organization/ culminated in the highly successful carrying out of its operational phase during

June-September.
Earlier, the Tropical Experiment Board (TEB) held its sixth session
in April for a final assessment of the overall observational plans for GATE. To complement the data provided by the World Weather Watch network and meteorological satellites, some forty research vessels and twelve specially equipped aircraft contributed
by some Members took part in the Experiment which was focused on an area of the

Atlantic Ocean some 1 000 km south-west of Dakar (Senegal).
Many other Members also
contributed in other ways.
The mass of data acquired during GATE was being assembled
and scrutinized at five international data centres, each of which is responsible for

one of the sub-programmes of GATE (Boundary-layer, Radiation, Synoptic-scale, Convection and Oceanographic sub-programmes).

There is every indication that the data

collected are of sufficiently good quality to ensure that the basic scientific objectives of GATE will be achieved.
The Executive Committee considered the activities to be undertaken after the

operational phase of GATE and made the necessary arrangements for this purpose. These
tasks concern mainly the GATE data-management plan to ensure the orderly flow of data
between the GATE sub-programme data-processing centres and the production of the final
data sets in suitable forms, the co-ordination of research efforts ~thU5 ensuring the

publication of the main scientific results) and the organization of symposia.
The
post-operational activities as a whole will be supervised by the TEB.
In order to
prepare the record of the Experiment, the International Scientific and Management Group
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will continue up to 31 March 1975; thereafter a GARP Activities Office in the Secretariat will carry out the remaining tasks.
DEVELOPMENTS IN METEOROLOGICAL SATELLITES
The synchronous meteorological satellite SMS-l was successfully launched in
0
May 1974 and was made operational at a temporary position near 45 W longitude in
June 1974 to support the GATE.
After the completion of GATE, the satellite was moved
0

to about 70 W to provide routine operational service and data needed for research.

For the first time, the SMS carried a new instrument, the Visible and Infra-red SpinScan Radiometer (VrSSR), which had two channels, one in the visible spectrum
(VIS 0.55-0.75 ~m) and a second one in the infra-red region (IR 10.5-12.6 ~m).
With
the high resolution (1 km) of the visible channel it was possible to track even small
cloud elements from an altitude of 36 000 km.
The addition of the IR channel on this
satellite provided the additional capability of viewing the area even at night. SMS-l
provided continuous images of the GATE area and furnished satellite-derived wind vectors from both low and high levels; studies were in progress to examine the diurnal
variation of clouds and their characteristics in this tropical belt.

The polar orbiting satellites NOAA-2 and NOAA-3 and satellites in the METEOR
series also supplied valuable information for GATE.
During November 1974, the satellite NOAA-4 was launched; this is a polar orbiting satellite at an approximate altitude of 1 450 km.
Vertical distributions of
temperature, moisture and radiance Were becoming available from this system for both
operations and research.
The satellite also carries on-board scanning radiometers
and very high-resolution radiometers providing data in the visible and infra-red spectral regions.
These data were being used in routine meteorological operations and in

research studies involving meteorology, oceanography, hydrology and other allied
fields.
The emphasis of the satellite-related research programmes has been on the
evaluation of the satellite-derived vertical distributions of temperature and moisture
and on the availability of more quantitative data to serve as an input in numerical

modelling of the atmosphere.
COMMISSION FOR ATMOSPHERIC SCIENCES
General
The increased responsibilities given to CAS by Sixth Congress and the tasks
assigned by subsequent sessions of the Executive Committee were reflected in the work

of CAS in 1974. The Commission, through its working groups and rapporteurs kept abreast of the latest developments in all fields of atmospheric research and responded
quickly to a number of requests for promoting and co-ordinating meteorological research activities within and outside WMO through international co-operation. The subjects to which special attention was given include tropical meteorology, numerical
weather prediction, weather modification, air pollution, physical meteorology and
climatic fluctuations.
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Some significant developments in the activities of CAS during 1974 are described below.
CAS Advisory Working Group
The CAS Advisory Working Group reviewed the Commission's work since the sixth
session and examined the relative priorities for the WMO research programme during the

seventh financial period (1976-1979).

Based on the premise that the major function

of a national Meteorological Service is to predict future atmospheric states, first
priority was given to research in support of synoptic-scale prediction over a period
of one day to several weeks, second priority to sub-synaptic-scale forecasts over a
period measured in hours and third priority to research into extended-range forecasting (over several months).
Research in weather modification, and especially precipitation enhancement, came next, followed by research to support environmental prediction, particularly with respect to air qualitYi finally, efforts were made to define the consequences of increased air and thermal pollution on climate.
Tropical meteorology
The thirteenth report on research work in tropical meteorology was compiled

and distributed.
In addition, to promote research in this field, WMO co-sponsored
with the American Meteorological Society the International Tropical Meteorology Meeting which was held in Nairobi in January/February 1974.
The data sets of the operational phase of GATE will provide meteorologists
with an unprecedented opportunity to carry out tropical research.
The CAS Working
Group on Tropical Meteorology studied the best possible use to be made of these data
in the most profitable way, particularly for developing countries.
CAS has also been paying attention to improving models which can be used for
prediction of the movement of tropical cyclones, while the research aspects of the

WMO Tropical Cyclone Project were kept under review by the working group.
A review
of the scientific aspects of work (within WMO and including GARP) relevant to tropical
droughts and monsoons was also undertaken.

WMO convened a Technical Conference on Typhoon Modification in Manila in
October 1974 which was open to participants from Regional Associations II (Asia) and
V (South-west Pacific).
Numerical weather prediction (NWP)
The Working Group on Numerical Weather Prediction made recommendations on the
following topics: interpretation of large-scale NWP products for local forecasting
purposes, the impact of new data sources on NWP, the fine-mesh objective analysis
scheme, NWP verification, meteorological case studies, statistics of numerical shortrange prediction skill, development of a system for an automated weather-forecast

centre and the application of NWP techniques to air-pollution prediction and tropical
droughts.
Progress reports on NWP activities of Members were distributed by WMO as
in previous years.

H. E. Mr. Leopold Sedar Senghor, President of the Republic of Senegal, speaking at the inaugural ceremony for GATE at Dakar
(Photo: S. N. Cosset, Dakar)
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Stratospheric warming

Members were advised that the stratospheric data-collection campaign would be
extended to 1980.
Following this, a new STRATALERT system for international exchange
on a global basis was formulated for implementation in the winter of 1974/1975.
Proposed new WMO programme on weather modification
The Executive Committee, at its twenty-sixth session, considered that WMO
should become more active in the field of weather modification in order to ensure, as
far as possible, that further progress made in understanding the physical processes of
the atmosphere relevant to weather modification is used to the best advantage of all
Members.
It was decided to submit to Seventh Congress a proposal for a WMO weathermodification programme the broad objectives of which would be to enable WMO to advise
Members, on request! about weather-modification projects, to promote research in cloud
physics and the development of improved weather-modification techniques, to stimulate
improved and objective means of evalu~ting the results of experiments and operations
and to increase the number of properly qualified specialists in this field.

The EC Panel of Experts on Weather Modification (which is also the CAS Working
Group on Cloud Physics and Weather Modification) accordingly drew up a programme
designed to gather and sift existing knowledge in cloud physics as well as all available information on weather-modification experiments and operations, and then to study
ways of improving techniques and promoting standardization of procedures.
As an
essential part of this study, a large-scale joint international rain-enhancement project was prepared. Proposals based on the recommendations of the panel will be considered by.Congress in 1975.
The physics of climatic fluctuations

The working group on this subject was engaged in the preparation of a report
assessing the extent to which various natural factors (e.g. solar activity, volcanic
eruptions, changes of oceanic properties) and atmospheric factors (e.g. release of
heat, gases and particulate matter into the atmosphere and changes in the properties

of the Earth's surface) affect climate.
Atmospheric electricity

WMO co-sponsored with the International Association of Meteorology and Atmospheric Physics (IAMAP) the Fifth International Conference on Atmospheric Electricity,
which was held at Garmisch-Partenkirchen (Federal Republic of Germany) from 2 to
7 September 1974.
Among the items discussed was the draft text of a Technical Note
on atmospheric electricity which had been prepared by the CAS working group on this
subject and which will be published by WMO during 1975.
Research information service

WWW Planning Report No. 34, "The storage, cataloguing and retrieval of meteorological information'~ by J. M. Craddock (United Kingdom) was published in 1974. The
report describes a computerized system for cataloguing and searching for any kind of
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information (data or literature) which is of interest to meteorologists.

Members of

WMO will be invited to test the proposed system on a voluntary basis with a view to
evaluating it from the cost/benefit aspect and identifying areas in which the scheme
may be cost-effective.

The Executive Committee authorized the start of preliminary work on compiling
a revised edition of the International Meteorological Vocabulary (WMO-No. 182. TP. 91).
The new edition is expected to take four or five years to prepare.

OTHER ACTIVITIES
The WMO Research Awards for Encouragement of Young Scientists are awarded on
a regional basis and on a rotation system.
The 1974 awards, allocated to Region II
(Asia) and Region VI (Europe), were made by the Executive Committee for the following
papers:

Mr. B. M. Misra
(India)

"Planetary pressure wave of 4-5 day period
in the tropics" (published in th0 Monthly
Weather Review);

Mr. D. E. Etling
(Federal Republic of Germany)

"The stability of an Ekman boundary-layer
flow as influenced by the thermal stratification" (published in ~ • .;. Phys. der
Atmosphere);

Mr. A. Quinet
(Belgium)

"The structure of non-linear processes"

(published in Tellus).

PAR T 4
PROGRAMME ON THE INTERACTION OF MAN
AND HIS ENVIRONMENT
INTRODUCTION
The WHO Programme on the Interaction of Man and his Environment include's all
the activities aimed ot applying meteorological knowledge to human activities. Such
applications are extremely numerous: they include agricultural meteorology, aeronautical meteorology, maritime meteorology and other oceanographic matters, waterresources, atmospheric pollution, meteorological factors in industry, etc.

METEOROLOGY AND WORLD FOOD PRODUCTION
General remarks
The increasing importance of studies of weather and climate and of agrometeoro logical services in aid of food production continued to be the keynote of the
activities related to agricultural meteorology. Much of this is carried out through

the Commission for Agricultural Meteorology and the Inter-agency Group on Agricultural Biometeorology. WMO's active participation in the World Food Conference
convened by the United Nations was another noteworthy feature in this connexion.
Commission for Agricultural Meteorology
In recent years, the Commission has gone through an important change in its
activities in that much greater emphasis is being placed on operational services and
on the application of research to agriculture. Recent alarming events caused by

weather and climate, such as the Sahel drought and the current world-wide food shortage, have dictated to the Commission the need for evaluating climatic resources for
food production, especially in the developing countries, and for urgently instituting
a system of real-time or near-real-time assessment of crop yields from weather data,
especially in the major grain-producing countries.
The year 1974 proved to be an active year for the Commission, which held its

sixth session in Washington, D.C., from 14 to 25 October 1974.

It had the unique

opportunity and indeed the responsibility for demonstrating how agrometeorological
knowledge can be exploited by concerted efforts at national and international levels
to cope with the problems of world food shortages. Food production, the environment
and the special needs of the developing countries were the three themes which dominated the discussions at the session. There was a unanimous opinion among the
participants that for too long agrometeorological information had not been used to
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the best advantage and the Commission made a strong and urgent appeal for meteorological programmes to give much more emphasis to the agrometeorological aspects of meteorology as related to food production. The Commission requested the Secretary-General
to take appropriate steps in consultation with the president of the Commission to prepare an overall plan for a WMO agrometeorological programme in aid of food production,
to be presented to Seventh Congress. In doing 50 the Commission expressed the hope

that Congress would provide the necessary funds for further development of the programme. Land-use planning, agricultural management, agroclimatic maps, the applications of forest meteorology, the climatic effects of changes in local forestry patterns,
soil erosion and deterioration, agrometeorological problems of rangelands and water
requirements of crops under arid and semi-arid conditions were some of the important
areas dealt with under environmental aspects.

The Commission established nine working groups and appointed fourteen rapporteurs (see Annex VIII) to deal with all the aspects of agrometeorology. Most final
reports of previous working groups and rapporteurs were received during the year and
these were being reviewed by the president. A Technical Note on "An introduction to
agrotopoclimatology" and another on "Climate under glass" were published during the
year. In addition, several other reports were either urder' preparation for publication as Technical Notes or had gone to press. Another important achievemEnt of the
Commission was the completion of the revised Guide to Agrometeorological Practices by
the members of the Advisory Working Group. On the recommendation of the Commission,
the Guide will be published after appropriate revision of the text in order to ensure
unifo"rmity of approach, style and presentation.
Earlier in the year, the president of CAgM, on the advice of the Advisory
Working Group, appointed a Rapporteur on Changes of Weather and Climate as related to
World Food Production. His report was discussed in great detail by the Commission,
which formulated proposals for several action programmes. A report on requirements
of agrometeorological data in crop yield predictions prepared by a member of the
Advisory Working Group was also considered by the Commission in conjunction with the
proposals for action programmes relating to world food production.

The report of the CAgM Rapporteur on the Economic Value of Agrometeorological
Information and Advice contained detailed case studies of the economic benefits of
agrometeorologicol information and advice in the choice _of planting dates of cotton
and the use of in-storage grain-drying equipment, etc. The Commission endorsed the
rapporteur's recommendations on the need for further case studies, as well as the
conclusions of the WMOjECAFE Regional Conference on the Role of Meteorological Services in the Economic Development of Asia and the South-West Pacific (Bangkok,
August 1973), namely, that it was essential to establish which components of an agricultural system were sensitive to weather and to determine to what extent it was
feasible and economical to produce and communicate weather information designed
specifically to help Users make more effective decisions. The Commission appointed a
Rapporteur on Case Studies of the Economic Aspects of Agrometeorological Services.
It also expressed the view that there was an urgent need to increase direct collaboration between meteorological services and agricultural users, especially at the farm
level.
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The sixth session of CAgH considered the research needs in forest meteorology
and in particuLar the recommendations of the Inter-agency Group on Agricultural 8io-

meteorology. It decided to estoblish a working group to review all available know~
ledge on the application of meteorology to forestry. Bearing in mind the particular
needs in arid and semi-arid parts of the world, the Commission also appointed a

Rapporteur on Climatic Effects of Changes of Local Forestry Patterns with Particular
Reference to the Tropics and Sub-tropics. In accordance with the decision of the
Inter-agency Group a request for support to a sub-project on Atmospheric Aspects of
Forest Fires was submitted to UNEP by FAO on behalf of WMO with a view to preparing
reports on the present state of forecasting of forest-fire weather and on the impact
on climate of pollution from bush fires and forest fires.

World Food Conference
In accordance with a decision of the Executive Committee, WMO participated
fully in the World Food Conference, held in Rome 5-16 November 1974 under the auspices of the United Nations, and in the Preparatory Committee of the Conference as
well as in the preparatory inter-agency meetings which preceded this Conference. To
the latter meetings WMO presented written contributions on the impact of climatic
conditions on world agricultural production over the period 1960-1972, on the need
for the pdaptation of agricultural production and management to climatic conditions
and on the application of meteorological information for assessing, on a real-time
basis, area yields of crops.
term
ages
ways
food

The World Food Conference considered two main problems: the first, a shortone to agree on arrangements to meet the immediate needs created by food shortin certain countries; the second, the medium- or long-term problem of finding
and means of increasing world food production and of keeping track of the world
situation with a view to arranging a world food security system.

Resolutions were adopted dealing, inter alia, with means of increasing food
production, world food security and principles of future food aid. In the resolution dealing with the establishment of a global information and early warning system
on food and agriculture, WMO was called upon to work out, in co-operation with FAO,
a global system utilizing meteorological information to assess crop production in key
areas of the world and to develop further this system through research and studies of
crop/weather relationships and of the problem of climatic variability. This WMO system, which is to be one element of the agrometeorological programme in aid of food
production, will have to be developed in phases, the first of which will involve the
application of information already available through the World Weather Watch. Later,
the problem of increasing this information for the purpose of improving the system
will have to be tackled.
In relation to the problem of increasing food production in developed and
developing countries, three further resolutions were adopted which will require
action by WMO. One of them deals with the need for an increase in applied research
into food production as well as for further extension and training in the developing
countries. In this context, attention is drawn to the need to study further the
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impact of weather and climate and their variability on food production and also to
the need for further research into the application of meteorological information in
planning land use and in agricultural management.
Another resolution calls upon WMO to co-operate with other international
organizations concerned in assessing, on a world-wide basis, the capability of new
land areas to be used for agriculture. The climatic limitations to such capability
will need to be assessed by meteorologists.

A third resolution on scientific water management urges FAO and WMO to carry
out ~limatological, hydrological and desert-creep surveys to assess, for instance,
the potentialities for irrigation schemes and the need for flood control.
The sixth session of CAgM, held a few weeks earlier, correctly anticipated
the recommendations of the Conference and adopted recommendations calling for the
development by WHO of an overall agrometeorological programme in aid of food production. Joint action on these matters will clearly need to be taken. Consolidated
proposals for a WHO programme in agrometeorology will be considered by Seventh
Congress in April-May 1975.
Inter-agency co-ordination
The sixth session of the Inter-agency Group on Agricultural Biometeorology,
held in Rome 10-16 January 1974, reviewed the progress made in preparing the agroclimatological survey of the highlands of Latin America and discussed a report by a
WHO consultant on a long-term research programme in forest meteorology. It also considered various other relevant environmental problems which call for future collaboration between FAO, Unesco and WMO, such as soil degradation and desertification. Of
particular significance, in view of the world food situation, was the call for consultations between FAO and WMO regarding the future world-wide collection of agro··
meteorological data to use in a regional and global system for assessing crop production. The recommendations of the group were considered by CAgM at its sixth session.

The proceedings of the Technical Conference on the Agroclimatology of the
Highlands of Eastern Africa, which followed up the agroclimatological survey of the
area, were published.
WMO participated in an FAOjUNEP expert consultation on soil degradation. The
main objectives of the consultation were to formulate the most effective methods of
assessing both actual and potential soil degradation and to advise on a global programme for soil conservation. The sixth session of CAgM established a working group
on this subject, one of the tasks assigned to the group being -to propose pilot projects for submission to the United Nations Environment Programme for support.
Symposium on The Environment and the Rice Plant
WMO co-sponsored with the International Rice Research Institute a Symposium
on The Environment and the Rice Plant held in the Philippines in September 1974. The
programme of the symposium was oriented towards the microclimate of the rice plant,
and the topics for discussion included:
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(0)

The climatic environment of rice cultivation;

(b)

Adaptability of rice varieties to climate;

(c)

Physical environment of the rice crop;

Cd)

Environmental control of growth and yield;

(e)

Climatic stress in growth and yield;

(f)

Climatic incidence of diseases and insects;

(g)

Climate ond the crop productivity.
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Drought in Africa and adiacent areas
The action initiated by WMO in 1973 towards mediurn- and long-term measures
to assist the Meteorological and Hydrological Services in the drought-affected
countries in the Sudano-Sahelien zone was pursued in 1974. A meeting of the directors
of national Meteorological and Hydrological Services in the Sudano-Sahelien area was
held in Ouagadougou in April for discussions with the WMO-led mission of three experts,
including an expert in agronomy nominated by FAD. The mission subsequently visited
the countries and prepared detailed projects to strengthen the national Meteorological
and Hydrological Services and create an Institute of Hydrometeorology for the region.
The Institute will be an operational centre for the issue of regional hydrological
and agrometeorological forecasts and warnings. It will also be a regional centre for
co-ordinating and developing in the seven countries meteorological and hydrological
activities aimed at mitigating the effects of droughts and at increasing agricultural
productivity and water resources utilization for the general development of the economic and social conditions of the region. In addition, it will be a regional training centre for meteorologists and hydrologists, as required by the Services, and a
scientific institution to promote applied research.

HYDROLOGY AND WATER RESOURCES DEVELOPMENT
Ge'neral remarks

The implementation of the Operational Hydrology Programme of WMO was
pursued through the activities of the Commission for Hydrology (CHy), the Advisory
Committee for Operational Hydrology (ACOH) and the WMO regional associations. The
interest in the OHP shown by Members, their Hydrological Services and the members
of CHy increased considerably, and this greatly facilitated the implementation of
this programme. The increasing role of WHO in hydrology and water resources and the
successful execution of the OHP resulted in important technical, institutional and

regulatory proposals for consideration by Seventh Congress (see also Part 8).
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A noteworthy event was the International Conference on the Results of the

International Hydrological Decade and on Future Programmes in Hydrology (usually
referred to as the End-of-Decade Conference)! which was convened jointly by Unesco

and WMO in Paris 2-14 September 1974.
Commission for Hydrology

The seven working groups and 39 CHy rapporteurs completed a major part of

their assignments and started preparing for the fifth session of CHy (1976).

The

Commission proposed a long-term priority programme for the period 1975-1980;

this

was fully supported by the delegations of Members at the End-of-Decade Conference.
A summary of the progress achieved in OHP activities is given below.

The new third edition of the WMO Guide to Hydrological Practices was completed.
The English version was awaiting publication and this wc,s to be followed by a Russian
version. The chapter of the Technical Regulations on meteorological services for

hydrology was reviewed by CBS before being submitted to Seventh Congress, together
with amendments and additions to the chapter on operational hydrology.
At the initiative of ACOH, a survey was cohducted on the application and use

of the Technical Regulations on operational hydrology by the Hydrological Services of
Members.

Fifty-seven WMO Members nominated representatives of their Hydrological Services to serve as advisers to permanent representatives for WMO's activities in opera-

tional hydrology.

Twenty Members reported that their Meteorological and Hydrological

Services are combined, while three Members have special co-ordinating committees.
These developments considerably improved the contacts between national Hydrological
Services and WMO and significantly increased the technical contribution to CHy acti-

vities by the national Hydrological Services.
A study on the organization of national operational services dealing with
hydrological observing networks and stations and on the solutions to institutional
and organizational problems encountered by WMO Members in setting up their Hydrological Services was nearing completion.

A tecnnical report on hydrometric network operation, prepared on the basis of

information collected from 21 countries, was being reviewed by the CHy Working Group
on Hydrological Instruments and Methods of Observation. The preparation of supplements to the Casebook on Hydrological Network Design Practice (WMO-No. 324) continued
during the year.

Sixth session of the Commission for Agricultural Meteorology (Washington, D.C.)
Left to right: Mr. M. F. Taha, President ofWMO, Dr. W. Baier, president of the Commission, and
Dr. D. A. Davies, Secretary-General

Damage in Darwin caused by cyclone Tracy
(Photo: The Herald and Weekly Times, Melbourne)
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Improvement and standardization of instruments and methods of observation

for hydrologicol purposes form a major activity of the OHP.

On the basis of the

latest information received from countries, technical reports were prepared on the

following subjects:
(a)

New methods of measuring discharge;

(b)

Measurement of sediment transport;

(c)

Groundwater networks, instruments and observational instruments;

(d)

Levels and discharge measurements under difficult conditions;

(e)

Measurement of water quality;

(f)

Accuracy of hydrometric measurements;

(g)

Operation of hydrometric networks.

Reports (a) and (d) and relevant parts of (f) ond (g) were included in the
"Manual on stream-gauging procedures II, which will be a rna jar contribution of WMO in
meeting the needs of Hydrological Services since it provides a comprehensive coverage

of modern stream-gouging procedures.

Reports (b) and (e) were prepared as separate

publications, 'while report (c) and relevant extracts of the other reports were pre-

pared for inclusion in the fourth edition of the Guide to Hydrological Practices.

In the first phase of the WHO project on intercomparisan of principal hydrometric instruments, tests using common guidelines and specifications for laboratory
end field testing were started on water-level recorders and current mete'rs owned by
the participating countries.

The international hydrological code forms for hydrological observations from

hydrological stations (HYDRA) and hydrological forecasts (HYFOR), as well as a system of international hydrological observing station identification numbers, were
adopted; these will come into force on 1 January 1975. Good progress was made in
the allocation of identification numbers to river basins end countries in all WMO
Regions. Reports on surveys of data banks in Hydrological Services, requirements
for transmission, processing and retrieval of hydrological data and on secondary

data treatment were completed for review and finalization by the CHy Working Group
on Data Treatment.
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The project on the intercomparison of conceptual models used for operational

hydrological forecasting, initiated in 1968, was successfully completed with the
holding of a restricted Technical Conference in Geneva in July 1974. The final report,
including recommendations to national authorities in need of guidance on this subject,

will be published shortly.

A comprehensive report was prepared on the requirements of Hydrological Services for WWW including information on services that WWW may render to Members' activities in operational hydrology. The report also describes administrative aspects

and will be published shortly.

Phase two of the action plan was launched with the distribution to 31 participating countries of detailed guidelines and instructions for conducting comparative
tests for satellite-derived data against ground truth data to obtain snow line, areal
extent and other characteristics of snow. In preparation for these tests, two training courses in satellite techniques for snow surveys were organized by the U.S.A.

and Switzerland (January 1975).

Design data and hydrological forecasting

The CHy Working Group on Hydrological Design Data for Water Resources Projects prepared an updated version of the entire part of the Guide to Hydrological
Practices on applications to water management and also parts of Chapter 5 on hydrological analysis. The main aspects included are: water yield, design flood, stream-

flow-water quality relationship and stochastic hydrology.
A considerable amount of material was prepared for the Technical Note on "New
methods of hydrological forecasting ll , which will be reviewed at the forthcoming ses-

sion of the CHy Working Group on Hydrological Forecasting.

Hydrological publications

WHO publications in hydrology and related fields continued to be distributed
free of charge to national Hydrological Services. During the year, the WMO/Unesco
International Glossary of Hydrology (WMO-No. 385) was published. It also includes
the Universal Decimal Classification (UDC) scheme for hydrology. The international
hydrological codes have been included in the second edition of the Manual on Codes Volume I (WMO-No. 306). The Spanish version of the Casebook on Hydrological Network
Design Practice is expected to be published shortly.
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WMO co-sponsored the following joint publications of proceedings of international meetings:

(a)

Three centuries of scientific hydrology - key papers submitted on the
occasion of the celebration of the Tercentenary of Scientific Hydrology,
Paris, September 1974, (Unesco/WMO/IAHS);

(b)

Flash floods - Proceedings of the Paris Symposium September 1974,
(IAHS/Unesco/WMO), IAHS publication No. 112;

(c)

Effects of man on the interface of the hydrological cycle with the physical

environment - Proceedings of the Paris Symposium, September 1974

(IAHS/Unesco/WMO), IAHS publication No. 113.

'

Regional co-operation in hydrology
Several OHP activities requiring regional action were included in the current

or planned activities of WMO regional bodies.

The working groups on hydrology of

five of the regional associations and the Rapporteur on Hydrology of the remaining
association (Regional Association V) carried out studies in their respective Regions

on hydrological networks, the allocation of hydrological station identification
numbers, and various other regional problems. In order to study the possible use of
WWW facilities for hydrological purposes, pilot "system-development projects" were
planned in four international river basins in Regional Associations I, IV and VI, and
feasibility studies were completed.

Co-operation with other international orgonizations in the field of hydrology
and water resources

The programme, to which WMO made a major contribution, ended in 1974. WMO's
contribution to the IHD, in both hydrology and meteorology, included responsibility
for implementing 60 projects and issuing 40 publicotions. The End-of-Decade Conference reviewed the main results of the IHD, outlined a plan for implementing Unesco's

International Hydrological Programme (IHP) for the period 1975-1980 and considered
priority activities within WMO's OHP for the same period.
WMO submitted to the Conference a general report on its contributions to the

IHD with detailed discussions on the following topics:

(a)

Artificial precipitation enhancement;

(b)

Interco~parison

(c)

Intercomparison of conceptual models used in hydrological forecasting.

of precipitation gauges;
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Special reports describing present knowledge on the following subjects were also
submitted by WMO:
(a)

Hydrological forecasting;

(b)

Hydrological data-acquisition, transmission and processing systems.

Reports on oceanic water balance and continental drought were submitted by WMO in

co-operation with IOC and IAHS, respectively.
The results of the Conference demonstrated the feasibility and advantages of
considering the closely related programmes of several international agencies in a
jointly convened inter-governmental meeting. The recommendations of the Conference
to WMO were included in the documents for Seventh Congress.

~~:~e::~!~~~_~~!~_~!~::_~~_~~~~:~

The joint WMO/Unesco project on the International Glossary of Hydrology was
completed with the publication of the first edition of the Glossary. WMO either cosponsored or participated in 12 important meetings or symposia of which the most
5igni ficant were the International Seminar o'n Hydrological Network Design and Infor-

mation Transfer (Newcastle-upon-Tyne, U.K., August 1974) and two symposia held in
connexion with the celebration of the Tercentenory of Scientific Hydrology (Poris,
September 1974). WMO expanded its co-operation with all relevant programmes of other
UN bodies and in particular with the United Nations Disaster Relief Office (UNDRO) in
preparing a report on flood-damage prevention and mitigation.
was also developed with the UN Environment Programme.

Similar co-operation

Implementation of national and. regional pro jects for the development of Hydrological Services, hydrological surveys and training of personnel continued to form a
major port of the WMO Technical Co-operation Programme. Details of these activities
are given in Part 5 - Technical Co-operation Programme.

METEOROLOGY AND OCEAN AFFAIRS
Marine meteorological activities

Seven more marine climatological summaries were published, making a total of

twenty summaries covering the years from 1961 to 1967.
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The Working Group on the Marine Meteorological Service System of the Commission for Marine Meteorology (CMM) reviewed the international system of storm warnings
and weather bulletins for the high seas, information on which is currently contained
in Volume D. To meet the requirement expressed by shipping, namely that marine analyses and forecasts should cover entire shipping lanes over seas and oceans, the
group initiated a study of the technical criteria to be developed for such analyses
and forecasts. The group also recommended' that a compendium be prepared containing
information on the forecasting practices which have been or are being developed in
support of marine activities closely connected with coastal and off-shore areas;
for example, coastal construction, navigation of deep-draught ships in harbour approaches, local fishery operations and off-shore exploration and mining.
A new draft of the chapter of the WMO Technical Regulations on meteorological
services to marine activities was prepared by the group. This activity of the group
is closely linked with the preparation of the Guide to the Marine Meteorological
Services System. Further chapters of this Guide were drafted and were being reviewed
by the group.
From various sources, the requirement was expressed for brief reports from
ships in coastal and off-shore waters to obtain much-needed information on essential
parameters such as wind, waves, swell and visibility for forecasting purposes. The
president of CMM has begun an inquiry among members of his Commission to ascertain
the general needs for a short code for this purpose.
Regional surveys of the needs for and the provision of marine meteorological
services were started, the first area selected being the Mediterranean Sea, for which
several requests for such a survey had been made.
Sea ice
The CMM Working Group on Sea Ice concentrated its efforts on arr~v~ng at
international standards for the mapping of sea ice (symbols), the exchange of ice
reports (codes) and the terminology and definitions required to distinguish the
various sea-ice features (nomenclature). The group developed a set of symbols, based
on a set which hod already been tested, so that further trials could be mode before a
concrete proposal for adoption is placed before the Commission. Earlier proposals
for a special ice-observation code (rCE08) were reviewed and finalized on the basis
of tests made by Members. The sea-ice code group in SHIP code was also revised.
Another important achievement was the preparation of a text on sea-ice observing methods designed for use by ships' officers who have no special training in
the subject. This text will be included in the Guide to Meteorological Instrument
and Observing Practices.
As interest in the polar regions increases, there is a corresponding demand
for sea-ice information, for both operational purpose and research. Consequently,
considerable attention was devoted to a reassessment of user requirements and in this
connexion it was decided to prepare an inventory of the availability and accessibility
of sea-ice data and charts.
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In recent years, CMM has considered the introduction of an international
excellence award to be given to certain ships participating in the WMO voluntary observing ships' scheme in recognition of their outstanding contribution to meteorology.
There are several problems involved, including the establishment of international
criteria for the award. However, as a first step, CMM has proposed that a special

WMO certificate be awarded to 011 ships participoting in the scheme.
being studied further.

The matter is

Following the CMM recommendation for short-term exploratory surveys in developin.g countries to assist in determining the needs for the development of national
marine meteorological programmes, several countries in Region I have expressed interest
in such surveys. The usefulness of this type of survey was confirmed recently
in Ecuador. A marine meteorological expert attending the Scientific Workshop on the

El Nino phenomenon (December 1974) took advontoge of his visit to discuss morine
meteorological matters with the Director of the national Meteorological Service and
other local authorities. The outcome of the discusslons indicated prospects for
improved marine meteorological services.

A Regional Training Seminar on Meteorological Services to Marine and Coastal

Activities was held in Rome 1-12 April 1974 under WMO's participation in UNDP. Twentysix participants from sixteen countries participated in the seminar which was open to
countries in Region VI as well as those in North Africa which border the Mediterranean.
The seminar dealt with the influence of meteorological factors on the planning and
operation of marine activities, the need for various types of meteorological and climatological data and the methods and techniques used in providing marine meteorological services. A substantial part of the seminar was devoted to instruction in waveforecasting methods used in different countries. Discussions at the end of the
seminar showed how the existence of different methods considerably complicated training programmes and, of equal importance, made the choice of suitable methods very

difficult, especially for developing countries.

As

0

result, the president of CMM

initiated a study by a group of experts of various existing wave-forecasting theories
and methods with a view to recommending a choice to be made in particular circumstances.

Inter-organizational activities
International activities under programmes of lOC were reviewed by the Inter-

Secretariat Committee on Scientific Progrommes Relating to Oceanography (rCSPRO) ot
its tenth session in September 1974. The committee discussed the working arrongements between ogency members of ICSPRO and IOC and also devoted attention to progromme
co-ordination, in particular to the new programme for the Global Investigation of

Pollution in the Morine Environment (GIPME).
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The fourth session of the Executive Council of the 10C (June 1974) reviewed,
inter alia, the report of the third session (February 1974) of the Co-ordinating
Group for the Co-operative Investigation of the Northern part of the Eastern Central
Atlantic (CINECA). The results of three oceanographic surveys in sea areas off the
west coast of Africa (in 1973) showed that, in order to obtain meaningful synoptic
pictures, further surveys would be required. A continuation of the investigations is
therefore contemplated, with greater emphasis on meteorological conditions. It is
of interest to note that a WMO request for special observations from voluntary observing ships plying in the CINECA area during these surveys resulted in more than

9 000 observations being sent to the CINEcA data storage centre at Copenhagen. The
International Council for the Exploration of the Sea (ICES), the organizing agency
for CINECA, expressed deep appreciation for this co-operation from ships of the WMO
voluntary observing ships' scheme.
Since large-scale anomalies in ocean-current circulations are closely linked
with anomalies in the general circulation of the atmosphere, WMO responded to an In-

vi tat ion from the roc Assembly to co-sponsor an overall study of the phenomenon known
as the El Nino current in the eastern Pacific.

A scientific workshop was held in

Guayaquil, Ecuador, in December 1974, to review the present state of knowledge relating to the phenomenon.
For improving existing methods for the distribution of radio navigation
warnings to shipping through international co-operation, WMO participated in the first
session of the Commission on the PromUlgation of Radio Navigational Warnings of the

International Hydrographic Organization.

It prepared a draft plan for the establish-

ment of a world-wide radio navigational warning system.

The twenty-sixth session of the WMO Executive Committee supported the contemplated rationalization of the structure of bodies concerned with lGOSS, as ex-

pressed by the eighth Assembly of IOC. Under this new structure, the technical work
on IGOSS would be carried out by one joint IOC/WMO group of experts from which small
groups could be formed to study specific problems.
On subjects such as marine pollution, ocean currents and data management, CMM
experts have worked together with oceanographers to co-ordinate parallel developments
in meteorology and oceanography.

The scientific and observational strategy for IGOSS was further elaborated
by the IOC Group of Experts on Oceanographic Research as it relates to IGOSS (IRES)
which held its fourth session in April 1974. In deciding on the priorities of
various projects in lGOSS, it was again emphasized that the outcome of current scien-

tific activities will be used to develop the scientific basis for IGOSS and at the
same time IGOSS will be used in support of scientific experiments.
One of the major developments during the year was the evaluation of the

results of the IGOSS BATHY Pilot Project for the period January 1973 to June 1974 by
an ad hoc group which met in August 1974. The group noted that although the number
of BATHY reports exchanged during the period was lower than in the previous year, the
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project had proved very useful in the preparation of oceanographic products; accordingly, continuation of the project on a fully operational basis was recommended.

As the project will now be gradually transformed into a regular IGOSS programme, the
group also prepared a self-contained draft Guide on Operational Procedures for the
Collection and Exchange of Oceanographic Data (BATHY and TESAC) and a revised plan
for IGOSS Data Processing and Servi.ces System (IDPSS) incorporating a system of
world, specialized and national oceanographic processing centres.

The IDPSS plan was later finalized by the Joint IOC/WMO Technical Ad Hoc
Meeting on IGOSS held in November 1974, for consideration by the joint fourth session of the IOC Working Committee for IGOSS and the Panel of Experts on Meteorological Aspects of Ocean Affairs in February 1975.

In a resolution on marine co-operation, the 55th session of the Economic and

Social Council (ECOSOC) called for

inter-organizational

co-ordination,

the pre-

paration of a report on the uses of the sea and a comprehensive study on coastal
area development, particularly in developing countries. WMO contributed to these
programmes by providing the necessary input on scientific research and service aspects of the uses of the ocean space as well as the climatological and other features of the coastal areas concerned. Furthermore, WMO has been invited to collabo~
rate in planning and conducting a Seminar on Management and Development of Resources

of Coastal Areas, to be convened under the UNDP towards the end of 1975 or early in
1976. The long-term objective is to assist developing countries to derive maximum
benefi t from their c-oastal areas through rational management and development of
their resource potential.

METEOROLOGY AND AVIATION
General remarks
Activities in this field were largely devoted to the complete

rev~s~on

of

Ports 1 and 2 of Chapter 12 of the WHO Technical Regulations dealing with the provision of meteorological service for international air navigation.

The Commission

for Aeronautical Meteorology (CAeM) held on extraordinary session conjointly with
the Eighth Air Navigation Conference and the Meteorology Division of ICAO.
Revision of WMO Technical Regulations

~~~~!:~-~~~-~~~!~-~-~~~-~
Preliminary work leading to a new text of the common WMO/ICAO regulatory
material concerning the provision of meteorological service for international air

navigation started three years ago in lCAO. The revised text was then completed by
the WMO and lCAO Secretariats, taking advantage of the advice of ad hoc working groups
in both organizations as well as that of individual experts. The relevant conclusions
of CAeM working groups, in particular those of the Working Groups on Aeronautical
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Requirements for Meteorological Observations and Specialized Instruments, the Area

Forecast System and Chapter 12.3 of the Technical Regulations - Briefing and Documentation Practices, were taken into account in the preparation of the revised text.

Further study and development of the text of the new Technical Regulations Were made
by the conjoint Extraordinary Session of the Commission for Aeronautical Meteorology

(1974)/Eighth

Air Navigation Conference and the Meteorology Division of ICAO, which

recommended a text for adoption by both organizations. The new text is in a more
logical and convenient sequence, and, as far as. practicable, all provisions relating
to a single subject, which in the earlier text were dispersed in various sections
and paragraphs, have been combined. To a large extent, existing notes, tables,
definitions and attachments have been incorporated in the body of the text, thereby
increasing its clarity. Where it was necessary to develop new texts, the material

has generally been derived from existing approved WMO and lCAO material.

On the

recommendation of the conjoint session, the new text will probably comprise eleven
chapters and three attachments.
The text as recommended by the ~onjoint session was circulated to WMO Members
and leAD Contracting States for comments. The review of the material, based on these
comments, will be carried out in the WMD and lCAD Secretariats in conformity with the
working arrangements between the two organizations and the final text will then be

submitted for approval to the Executive Committee and the rCAO Council. The new common
regulatory material will probably be implemented during the second half of 1976.

A broad survey was made by the CAeM Working Group on Briefing and Documentation Practices of the concepts that are, or con be, used in satisfying the current
and future operational requirements for meteorological information for pre-flight

operational planning as well as for flight documentation, briefing and display.

The

resulting proposals were considered by the conjoint session mentioned above and were
reflected in appropriate provisions of the new common regulatory material. These
comprise new procedures and techniques to meet, as for as possible, requirements for

pre-flight operational planning on the one hand, and for flight documentation,
briefing and display, on the other.
A message format for the transmission of upper-wind and temperature forecasts
at grid points was under consideration to enable direct use in documentation by printout on a base map.

~~~~!::-~~~-~~:!-~
The publishing of all the climatological information presently called for in
Chapter 12, Part 4 - Aeronautical Climatological Summaries and Aeronaut~cal Desc:iptive
Climatological Memoranda - resulted in voluminous documents, much of wh~ch was Ilttle
used. A minimum list of those meteorological elements considered essential was recommended by the conjoint session. Using these requirements as a basis, the CAeM Working
Group on Aeronautical Climatology was engaged in revising Chapter 12, Part 4 of the
WMO Technical Regulations with a view to developing new models or improving the existing ones.
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Area Forecast System
The conclusions of the first session of the CAeM Working Group on the Area
Forecast System regarding an amendment service, the development of procedures for
world-wide applicability and the position of the Area Forecast System with regard to

the supply of grid-point data in digital form were considered by the conjoint session and was reflected, where appropriate, in the new regulatory material. The session made a recommendation calling for the development of a unified, world-wide system to be carried out by ICAO in consultation with WMO.

Automation of observations and automatic display of meteorological information at aerodromes
In view of the new possibilities provided by automatic meteorological systems at o·erodromes, the substance of the conclusions of the CAeM Working Group on
Aeronautical Requirements for Meteorological Observations and Specialized Instruments
was submitted to the conjoint session. These conclusions referred to the present
state of the automatic observing of surface wind, vertical wind she·ar, runway visual
range and visibility, slant visual range and amount and height of cloud, as well as
the role of the observer in an automated integrated sy~ltem and the reliabi li ty and
costs of such systems. Problems associated with the storage of data and the selection, the presentation and display of data for air traffic service units, and the
non-compatibility of different automated systems at an aerodrome were also discussed
and reported.
Specific prov~s~ons were incorporated in the relevant text of the new WMO
Technical Regulations covering the requirements for automated equipment at aerodromes
with pr.ecision approaches and designed for certain categories of operation.
Qualifications and training of aeronautical meteorological personnel

A new edition of the Guide to Qualifications and Training of Aeronautical
Meteorological Personnel was prepared and was in press. Six Technical Notes were
under preparation by members to me.et the requirement for some form of pu'blication on
forecasting techniques for aviation, priority being given to the problems of forecast.ing aerodrome conditions. A new edition of Technical Note -No. 80, "Utilization
of aircraft meteorological reports II was prepared and was scheduled for publication
in 1975.

METEOROLOGY AND ENVIRONMENTAL PROBLEMS

Man and the Biosphere Programme of Unesco
WMO continued to be closely associated with the various pro jects of the Man
and the Biosphere Programme, especially Project 2, "Ecological-effects of different

land uses and management practices on temperate and Mediterranean forest landscapes It,
and Project 3, IlImpact of human -activities and land-use practices on grazing lands:
savannah, grassland, tundra ".
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The Commission for Agricultural Meteorology endorsed the participation of
WMO in these projects and established a Working Group on Meteorological Aspects of
Land-use and Agricultural Management Systems under Severe Climatic Conditions; it
also appointed Rapporteurs on the Frequency and Impact of Water Deficiencies for
Selected Plant-soil Systems (including Grasslands) and on the Water Requirements of
Agricultural Crops under Arid and Semi-arid Conditions.
Activities of the Commission for Special Applications of Meteorology and
Climatology (CoSAMC)
General remarks
The formalities concerning the nomination of the rapporteurs and members of
working groups were completed and attention was directed to the work programme and

the tasks in hand.

The Working Group on the Guides and Technical Regulations prepared a detailed
plan of the contents of the new edition of the Guide to Climatological Practices.
This plan calls for chapters on organization of climatological activities, observations, data processing, use of statistics, publications, presentation and interpretation of data, methods on climatology of the free ~tmosphere and, on a local scale,
microclimatology as well as climatological methods for special applications in agricultural meteorology, hydrometeorology, marine climatology and aeronautical clima-

tology.
The group also considered the outline of the Guide to Applications of Meteorology and proposed that the president of the Commission invite relevant CoSAMC rapporteurs and working groups to draft chapters on land use, urban and rural planning,
building and construction, energy production and consumption, transportation and communications, packaging and storage, trade and commerce, insurance and legal matters,
human health and well-being, tourism and recreation, and environmental modification.

It was also proposed to invite CAgM to write the chapter of the Guide on agriculture,
forestry and food production, while CHy nominees would draft the chapter related to
water resources development.

For the text on specialized forecasting, appropriate

rapporteurs and working groups of CoSAMC will be requested to include in their final
reports the requirements for forecasting for applied purposes.

Climatic atlases
Further progress was made with the preparation of regional climatic atlases.

For the Climatic Atlas of Africa, plans were made to revise the monthly and annual
temperature and precipitation maps published in 1963 in the Climatological Atlas of
Africa.
The Hydrometeorological Service of the U.S.S.R. has agreed to prepare temperature and precipitation maps for Asia and the relevant climatological information has

been received from 13 countries.

The first volume of the Climatic Atlas for South

America, containing 27 temperature and precipitation maps, was ready for printing.
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The second volume of the Atlas, containing cloud amount, vapour pressure, atmospheric
pressure and wind roses, was prepared in manuscript form. Climatic maps of temperature
and precipitation were prepared in manuscript form for the first volume of the Clima-

tic

Atlas of North and Central America.
In view of the special geographical features of the South-west Pacific, the

preparation of a regional climatic atlas has not been planned and it has been agreed

that the preparation of national climatic maps is all that will be encouraged for the
time being.

After the publication of the first volume of the Climatic Atlas of Europe,
the second set of climatic maps, showing cloud amount, vapour pressure, atmospheric
pressure and wind roses, was prepared.

The use of meteorological knowledge and its application to problems related
to the energy crisis led the organizers of the Ninth World Energy Conference to invite

WMO to participate in the Conference held in Detroit in September. The Conference
had therefore the opportunity of being informed of the relevant activities of WMO and
af those areas in which collaboration with meteorologists would be helpful. In this
connexion, the work of the CoSAMC rapporteurs on energy problems is of special significance.

Environmental pollution

The Executive Committee Panel of Experts on Atmospheric Aspects of Environmental Pollution, which had been established to replace the earlier EC Panel on
Meteorological Aspects of Air Pollution, held its first session in Geneva in May 1974.
The panel reviewed the situation regarding the establishment of the network of statit1nS for monitoring background air pollution, the co-ordination within WMO of
activities related to various aspects of environmental pollution and co-operation
with other international organizationso The present stage of development of the
network is described in Part 2.
With the support of the United Nations Environment Programme special
attention was given to the expansion of the network in developing countries. Two
consultants travelled extensively in Africa, Latin America and Asia, giving advice
on the establishment of regional and baseline air-pollution stations. Three countries
also received support from the fund for the purchase of equipment for such stations.
A third consultant assisted in the preparation of the final text of Part II of the
WMO Operations Manual for Sampling and Analysis Techniques for Chemical Constituents
in Air and Precipitation (Guidelines for Baseline Stations and Regional Stations
with Extended Programmes) which went to press.
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Committee decided, upon a proposal by the panel, that more

emphasis should be given to the meteorological aspects of air pollution at the impact

level and that WMO should increase its co-operation with the World Health Organization in this field.
Action was therefore initiated with WHO to develop a programme of common activities over the coming years.

In the light of recent devel-

opments and of the close interrelationship between pollution problems in different
media, the Executive Committee decided to change the name of its panel to the Executive Committee Panel of Experts on Environmental Pollution and gave it somewhat wider
terms of reference.
Co-ordination with other international organizations concerned with air pollution such as UNEP and the Organization for Economic Co-operation and Development

(OECD) continued. In particular, WMO co-operated with UNEP in the development of the
Global Environmental Monitoring System (GEMS) and participated in the Intergovernmental
Meeting on Monitoring arranged by UNEP in Nairobi.
The activities of CAS and of CIMO on air-pollution matters are reported in
Parts 3 and 7 respectively.

WMO continued to play an active role in the co-ordination of marine pollution
studies through its co-sponsorship of the Joint Group of Experts on the Scientific
Aspects of Marine Pollution (GESAMP) and representotion on the International Co-ordination
Group (ICG) for the GIPME.
At the sixth session of GESAMP (Geneva, March 1974)
it was decided that WMO should arrange to establish an ad hoc group to study the problem of the interchange of pollutants between the atmosphere and the ocean. Two meteorological experts appointed by WMO will oct as the core element of this group. The
second session of the ICG for GIPME (New York, July 1974) developed an outline for a
comprehensive plan for the implementation of GIPME in which the urgent need for a
study of transfer processes between major reservoirs such as the sea and the atmosphere was pointed outo In this connexion, a study is being carried out by two con-

sultants appointed by WMO and lOG on the procedures for monitoring the fluxes of
petroleum hydrocarbons at the air/sea interface.

'

With regard to the operational aspects, there were further developments in the

IGOSS Pilot Project on Morine Pollution Monitoring. An International Marine Pollution
Monitoring (Petroleum) Symposium and Workshop was co-sponsored by WMO and held at the
National Bureou of Standards, Gaithersburg, Maryland (U.S.A.) in May 1974 to consider
new developments in the field of monitoring marine pollution by oil. A joint IOC/WMO
task team had prepared for study at the symposium a report which contained information
on national activities in this field and appropriate recommendations. As a result of

the symposium and workshop, an operational plan was prepared for the Pilot Project.
National co-ordinators were invited to finalize their guides and instructions based

on the procedures and methods contained in the plan so that all would be in readiness
for the start of the implementation of the IGOSS Pilot Project on Morine Pollution
Monitoring on 1 January 1975.
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Inland water pollution
WMO activities related to the hydrological aspects of environmental pollution

continued to be carried out
with the assistance of three CHy rapporteu~s in
co-operation with other international organizations concerned with water .pollution.

Substantial progress was made in the following projects:
(a)

The preparation of a Technical Note on the establishment of water-quality
networks and related observational procedures;

(b)

The application of hydrological forecasting to streamflow water-quality
relationships.

Regional Association VI (Europe) took special interest in this subject and

accordingly assigned to its Working Group on Hydrology the task of preparing a report on the methodology of hydrological problems of thermal load of rivers and water
bodies, and of cooling water.

Climatic change
The Executive Committee reviewed the current WHO activities relating to cli-

matic change and decided that these should be integrated into a coherent overall programme for international action in this field. The Committee also established a
panel of experts and assigned to it the responsibility for developing this programme

which will be submitted to Seventh Congress in 1975. Mention should be made here of
the WMO/ICSU International Study Conference on the physical basis of climate and
climate modelling, held at Wijk (near Stockholm) with financial support from UNEP.
United Nations Environment Programme

Close and fruitful relationship has developed between WMO and UNEP. On the
one hand, WMO has contributed to the activities of UNEP and on the other, UNEP has
provided valuable support for several important WMO projects from its funds. Such
projects include:

the establishment of a network of stations for the measurement of

background pollution; building climatology and urban climatology; methods for forecasting forest-fire weather and the study of the impact on climate and weather of
pollutants from bush fires and forest fires;
cyclones; climatic change.

marine pollution monitoring;

tropical

WMO TROPICAL CYCLONE PROJECT
General

Much of the action necessary to implement the many different aspects of the
plan of action for the WMO Tropical Cyclone Project, approved by the Executive Committee, was initiated in 1974. This plan of action envisages an initial implementation programme with items for specific action and suggestions for study and development. It also includes probable implementation action following certain studies.
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A detailed implementation programme was drawn up for all of the complex facets
of the plan of action and certain general points can be summarized. For example,
questions relating to instrument development were referred to the Commission for
Instruments and Methods of Observation or to Members as appropriate, whilst matters
relating to the forecasting of floods were under active consideration by the Commission for Hydrology. Matters relating to research into tropical meteorology were

considered by the Commission for Atmospheric Sciences which asked its Working Group
on Tropical Meteorology to pay -particular attention to atmospheric processes directly

related to the improvement of the forecasting of tropical cyclone behaviour.

Experts

from a number of countries who expressed willingness to undertake a substantial amount
.of work for the implementation of the plan of action were· asked to conduct a number of
specific studies. A group of such experts started work on storm surges, whilst two
other groups were about to begin their work, one on the use of geostationary satellite

data for tropical cyclones and the other on forecasting tropical cyclone intensity
and movement.

WMO is participating in the United Nations Disaster Relief Office project "A
study of the state of the art in disaster prevention and mitigation", which also has
support from the United Nations Environment Programme. UNEP is also conducting a
project on "Quantitative evaluation of disaster risks (tropical cyclones) - phase I",

in which WMO will participate. Both projects will contribute to the implementation
of the WMO Tropical Cyclone Project. Under the latter project, it is expected that
data related to frequencies and intensities of tropical cyclones will become avail-

able together with such additional information as frequency/height distribution of
storm surges and depth/duration/frequency graphs of rainfall associated with tropical
cyclones.

Regional tropical cyclone programmes

The RA I Tropical Cyclone Committee for the South-west Indion Ocean held its
second session in Saint-Denis (La Reunion) in October 1974.

The committee reviewed

the technical plan and considered that the structure of the plan was based on comprehensive long-term aims. The various aspects of the plan were examined in the light
of new information from Members and an action programme for the next two years was

drown up. The progress already made by Members in the implementation of the facilities
required in the plan was noted with satisfaction, particularly the progress in the
Madagascar UNDP project for the establishment of three 10 cm radar surveillance
stations (see Annex VI).
Another significant feature in the activities of this committee was the joint
League of Red Cross Societies (LRCS)/WMO mission to Mauritius, La Reunion and Tanzania

on community preparedness and disaster prevention in June/July 1974.

The report of

this joint mission was considered by the second session of the RA I Tropical Cyclone
Committee, which decided to incorporate the recommendations of the mission into the
Committee's Technical Plan and Action Programme.
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~:~~~~_!!_~~!~~L
~fSfAf lYEh~o~ £o~mitie~
As in previous years, the activities of the Typhoon Committee were directed
towards pursuing its plans to reduce typhoon damage in South-east Asia. Implementation of the UNDP project entitled "Technical support to the regional typhoon programme", which was approved in 1973, commenced in January 1974.
in Annex VI.

Details are given

At its seventh session (Manila, October 1974), the Typhoon Committee reviewed
its work programme and noted with satisfaction that in each country progress had been
made in implementing the committee's recommendations, including the establishment of
the meteorological facilities required for the WWW in its observing and telecommunication systems with special reference to the priorities established by the sixth session of the committee. Special mention should be made of the increased number of
upper-air observations and installation of radars. Encouraging developments also
took place with regard to weather ships in the typhoon area. Japan operated an extra
ocean weather ship during the typhoon season, arranged for special observations from

its regular weather ship during this season and established a new buoy. Plans of the
U.S.S.R. to operate four research vessels in the western Pacific in 1975 for the
study of the formation and movement of typhoons 0]50 became known. Improvements were
noted in the national collection of data in almost all member countries of the committee and significant progress was mode in the regional telecommunication links.

Important developments in the hydrological component of the programme included
the issue of flood forecasts and warnings for major rivers.

A flood-forecasting sys-

tem in the Han river basin in the Republic of Korea was formally inaugurated in July
1974, while plans were in an advanced stage for flood-forecasting systems in other
river basins.

In Laos, a reconnaissance survey of a river basin was conducted by the

hydrologist of the Typhoon Committee Secretariat together with officials of the Government of Laos. Successful flood advisories were issued in the Philippines during tropical disturbances. In Thailand, trial flood forecasting was continued.

A. mentioned in the Annual Report last year, the sixth session of the Typhoon
Committee requested LRCS, WHO and the Economic and Social Commission for Asia and the
Pacific (ESCAP) to plan and carry out a mission on community preparedness and disaster
prevention to Japan and the Philippines. In 1974, the Committee continued its expanded programme of activities in community preparedness and carried out a second

joint LRCS/WMO/ESCAP mission which visited these two countries.

The report of this

mission, submitted to the two Governments, received their prompt and favourable
reaction for the implementation of the recommendations contained therein. Another
importent outcome of this joint mission was a proposal for the preparation of a
publication on "Guidelines for the organization of community preparedness and dis-

aster prevention in the tropical cyclone areas". Work on a joint LRCS/WMO/ESCAP project for the preparation and issue of the publicotion was lnitiated.
Several trainees from member countries of the Typhoon Committee took advantage

of the offers of assistance made by Australia, the Federal Republic of Germany, France

PART 4 - PROGRAMME ON THE INTERACTION OF MAN AND HIS ENVIRONMENT
and the United States of America.

53

The Government of Japan organized a group training

course in river engineering (including flood forecasting) and another course in radar
meteorology.

~~i~~~~_~!:~:!_~~_!:~~~=~!_~t~!~~:!
The second session of the WMO/ESCAP Panel on Tropical Cyclones was held in
Colombo, Sri Lanka, from 18 to 23 December 1974. The session was attended by representatives from Bangladesh, Burma, India, Pakistan, Sri Lanka and Thailand as well
as by observers from the Federal Republic of Germany, UNDP, LRCS and the Secretariat
of the Typhoon Committee. Attention was devoted to a review of the co-ordinoted
technical plan to reduce tropical cyclone damage in the Bay of Bengal and the Arabian
Sea and to devising an action programme for the most pressing activities in the next
one or two years as the basis of an effective tropical cyclone warning system. It
was also agreed to include a hydrological component in the co-ordinoted technical

plan.

The panel was presented with the report of a consultant provided by the League

of Red Cross Societies who carried out a study of the present state of community
preparedness and disaster prevention in Bangladesh, Burma, India and Sri Lanka.

In view of the likelihood of UNDP support, the panel felt that a project should
be drown up covering international expert services, training fellowships and a limited
amount of equipment of special importance to the early development of more effective
cyclone warning services in the Bay of Bengal and the Arabian Sea.

The proceedings of the Seminar on Tropical Cyclone Forecasting Techniques

and Warning Systems in Asia and the South-west Pacific held in Brisbane in May 1973
were issued by the Bureau of Meteorology of Australia and were distributed in 1974
to all Members of WMO.

METEOROLOGY AND ECONOMIC AND SOCIAL DEVELOPMENT
Attention was focused mainly on following up the WMO/ECAFE Technical Conference on the Role of Meteorology in the Economic Development of Asia and the Southwest Pacific (Bangkok, 1973), on cost/benefit studies and on the preparation of publications.

Country/case studies on the cost/benefit relationships of Meteorological
Services were continued in Hungary and Switzerland, and preliminary studies were

started in Tunisia and the United Republic of Tanzania.
ports on these studies will become available in 1975.

It is expected that the re-

The first series of papers specifically requested by the Executive Committee

Panel of Experts on Meteorology and Economic and Social Development was published as
a Technical Note entitled "Applications of meteorology to economic and social development".

PAR T 5
TECHNICAL CO-OPERATION PROGRAMME
INTRODUCTION
As in previous years, WHO provided technical assistance in 1974 to its Members
under the United Nations Development Programme, the WHO Voluntary Assistance Programme
and the regular budget of the Organization in the form of long-term followships.
Annex IV shows the programmes under which individual countries received assistance in
1974.
It will be seen that 93 countries benefited under one programme or another.
In the following paragraphs, brief information is given on each of the programmes under which assistance was provided.
Detailed descriptions of projects under
the UNDP are 9i ven in Annexes V and VI and of those under the YAP in Annex VII.

UNITED NATIONS DEVELOPMENT PROGRAMME
Country programming
It may be recalled that new procedures for the programming of UNDP assistance
to individual countries (known as IIcountry programmingll) were introduced in January
1972.
According to these, each government was required to formulate the UNDP assistance it required during the first programming cycle {1972-1976} within the limits of
an indicative planning figure allocated to it by the Governing Council of the UNDP.
In 1974, the UNDP Governing Council approved the country programmes for 27 countries,
bringing the total of country programmes approved since January 1972 to 109. Fourteen
of the 27 country programmes approved in 1974 included projects in the field of WHO.
As in 1973, WHO participated in the country programming exercises by providing
coun try briefsl! to the resident representatives, as well as by taking part in the
discussions in some countries at the programme-formulation stage.
Permanent representatives were kept fully informed of developments in this connexion and their
suggestions for future assistance from the UNDP were incorporated in the WHO country
briefs.
II

Inter-country programming

It was mentioned in the Annual Report for 1973 that the inter-country programmes for the period 1972-1976 for the four UNDP regions had been finalized by the
end of 1973.
During 1974 the following new inter-country projects were approved for
execution by WMO:
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Hydrological Forecasting System for the Middle ond Lower Basins of the Niger
River;
Seminar on the Operation and Management of Meteorological Telecommunications,

including Procedures for Developing Countries in Africa (to be held in 1975);
Seminar on the Meteorological Services to Marine and Coastal Activities for

WMO Region VI and Mediterranean countries of Africa.
The continuation of some projects already under implementation in 1973 was
also approved.

Projects implemented in 1974
A summary description of projects executed in whole or in part in 1974 is
given in Annex V.
The table below provides a comparison between the volume of assist-

ance in 1974 and that in each of the previous four years.

It will be seen that the

number of countries that received assistance and the financial value of assistance pro-

vided in 1974 were approximately the same as in 1973.

Total number
Year

of countries

which received
assistance

1970
1971
1972
1973
1974

87
88
78
85
83

Number
of
expert
missions

Number of
fellowships
awarded

132
141
151
142
142

94
160
110
98
III

Value in US $ (millions) of assistance
provided
UNDP
4.837
5.979
6.043
5.310
5.400

Funds in
trust

.138
.058
.089
.060
.013

Total
4.975
6.037
6.132
5.370
5.413

Apart from the many small projects consisting of individual expert missions,
fellowships or small quantities of equipment implemented in a large number of countries, 26 large-scale projects were at various stages of implementation during 1974.
One of these projects was approved during the year, namely the Expansion of the Meteorological Service in Nepal.

The following large-scale projects were successfully completed during 1974:
Development and Improvement of the Meteorological and Hydrological S.ervices
in Bolivia;

Colombian Meteorological and Hydrological Service;
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Meteorological Service in Irian Jaya (FUNDI,II);
Expansion of Meteorological and Hydrological Services in the Mongolian

People's Republic (Phase I);
Meteorological Institute for Research and Training, Cairo, in the Arab

Republic of Egypt.
The main objectives of the project in Bolivia were to
establish meteorological and hydrological stations and laboratories, and to train operational personnel.
The achievements of the project in Colombia were the unification of the Meteorological and Hydrological Services in the country, the establishment of a network of
meteorological and hydrological stations, an instrument laboratory and workshop and

focilities for data-processing and publication of data in the headquarters of the
national Meteorological and Hydrological Service.
As

0

result of the project in Irian Jaya the synoptic stations were completely

re-equipped and a radiosonde and radiowind station and six pilot-balloon stations were

established.

The forecasting office in Biak was reorganized and equipped with the

necessary facilities for effective functioning.
The Mongolian project made a very important contribution to the improvement of
meteorological networks and the modernization of forecasting services in the Mongolian

People's Republic.
A follow-up Phose II project for extending the automization of
data recording, and the provision of computer facilities including high-speed datotransmitting equipment and a computer for numerical weather forecasting was under con-

sideration by the UNDP at the end of 1974.
In the Meteorological Institute for Research and Training, Cairo, a computer

centre with an IBM 370/145 computer was established for numerical weather prediction
and statistical forecasting research.
Forecasting models were tested and operational
forecasting on an experimental basis was commenced.
Extensive research was also
carried out in agrometeorology and micrometeorology.
The Institute is also organizing advanced specialized courses for professional meteorologists, and during 1974
thirteen such courses were conducted.
The execution of the following large-scale projects continued during the year
and good progress was recorded:

Development of Meteorological Services in Afghanistan;
Hydrometeorological Institute for Training and Research in Algeria;
Expansion and Improvement of the Cuban Meteorological Service;

Strengthening of the Khmer National Meteorological Service;
Establishment of a Cyclone and Thunderstorm Forecasting, Detection and Warning System in Madagascar;
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Expansion and Improvement of the National Meteorological Service in Paraguay;

Strengthening of the National Meteorological Service in Tunisia.
Fuller information on the large-scale projects is given in Annex VI.

The following training projects continued in 1974:
East African Institute for Meteorological Training and Research in Nairobi;
Regional Meteorological Training Centre in Lagos, Nigeria;

Advanced training in Meteorology in the English-speaking Caribbean countries;
Chair of Meteorology in the University of Costa Rica in San Jose;
Meteorological Training in Latin America (fellowships).
Some details of the progress made in. these projects are given below.
The meteorological training activities in the University of Nairobi reached a
peak in 1974, with 52 students following various courses: postgraduate diploma course,
undergraduate course leading to B.Sc. degree, M.Sc. and Ph.D. and a special course for
undergraduate students of atmospheric science. In the Training Centre of the Institute, 26 students from various countries in Africa successfully completed Class II
training in July 1974.
Two new courses for Class II training with 34 students commenced during the year.
At the Meteorological Training Centre in Lagos, 17 students
graduated as Class II meteorologists in July 1974 and a new course with 15 students
started in October.
At the University of West Indies in Barbados, 19 students were
studying meteorology in the first and second years of the B.Sc. course.
In the University of Costa Rica, five students obtained the postgraduate diploma of "Licenciado
en meteorologia" and four were following the "Bachillerato" course.
Sixty-six fellowships have been awarded for Class I or Class II training in universities in Latin
American countries.

The following training seminars were organized during 1974:
Seminar on Meteorological Telecommunication Equipment and Procedures for
WHO Regions II and V, Tokyo, February 1974;

Seminar on the Meteorological Services to Marine and Coastal Activities for
WMO Region VI and Mediterranean countries of Africa, Rome, April 1974.
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Other inter-country projects which were under implementation during 1974 were:
Hydrometeorological Survey of the Catchments of Lakes Victoria, Kyoga and
Hobutu Sese Seko (extension into Burundi and Rwanda);
Flood Forecasting and Warning System in the Niger River Basin in Guinea and
Mali;
Typhoon Programme in the ESCAP (formerly ECAFE) Region.

VOLUNTARY ASSISTANCE PROGRAMME
Contributions to the VAP and the use of the Voluntary Assistance Fund (VAP(F))
The Voluntary Assistance Programme is maintained by voluntary contribut.ions
received from Members for providing assistance in the implementation of the World
Weather Watch plan and for granting long-term fellowships.
It consists of two components:

the VollJntary Assistance Fund and the Equipment and Services Programme

(VAP(ES)) .
Annex VII gives information about the Members' contributions to the VAP(F) as
at the end of 1974.
Contributions to VAP(F) in 1974 and for the period 1968-1974 are
included in this annex.
The 1974 cash contribution was US $549 739, bringing the
total contributions to the fund in the period 1968-1974 to US $2 819 455. This amount
has been enhanced over the years by about US $512 475 from bank interest. The use of
US $2 852 459 to support the. implementation of 70 projects for 45 Members had been approved by the end of 1974.
Annex VII also shows in detail the contributions made by Members in equipment,
services and long-term fellowships to VAP(ES) during the period 1968-1974.
The estimated value of these contributions is US $24 million, of which US $3 million was offered and accepted in 1974.
The support to both components of the VAP during 1974
indicates the continued interest in the implementation of the WWW by Members through
this programme.
Projects approved for circulation

The year 1974 was the seventh year of operation of the Voluntary Assistance
Programme which was established as one of the four methods of implementing the World
Weather Watch.
During this year, the Executive Committee Panel of Experts on the WHO
Voluntary Assistance Programme, or the President on its behalf, approved 65 new
projects for circulation and modificatioris to seven projects which had been approved
in previous years.
Five projects were cancelled by requesting Members.
Thus, by
31 December 1974, the total number of VAP projects approved for circulation had grown
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to 554 and the cost of implementing them is estimated to be approximately US $40 million.
Of the projects approved for circulation in 1974, 22 related to the GOS element of WWW, 19 to the improvement of the GTS, two were for data processing and 22
were for training under the long-term fellowship programme.
Details of all projects
circulated so far are given in the annual WMO publication "World Weather Watch consolidated report on the Voluntary Assistance Programme including projects approved for
circulation in 19--".
The latest volume published and distributed is for the year
1973; the publication for 1974 was in preparation and will be distributed in the
first quarter of 1975.
Status of implementation of YAP projects
Up to the end of 1974, 164 projects had been completed and a further 194 projects were being implemented with either full or partial support, the majority using
the contributions of donor Members through VAP(ES), but with support from VAP(F) when
necessary.
In all, 91 Members have received assistance through the Voluntary Assistance Programme so for.
The concept of a co-ordinated approach, whereby the contributions from various sources are integrated, has made it possible to implement fully
many projects which otherwise would not have been completed.
Forty requests under
YAP have been met from other sources, 27 pro jects having been
implemented under
bilateral agreements and 13 projects with the national resources.
During the period
1968-1974, a total of 171 long-term fellowships were awarded, 31 of them in 1974.
Forty-two of the total number of these fellowships have been completed, while twentyone of the students withdrew, for one reason or another, before completing their
course.

TECHNICAL ASSISTANCE FINANCED UNDER THE REGULAR BUDGET OF WHO
Long-term fellowships (LTF)
Nine long-term fellowships were awarded in 1974 from the prOV'Slon
regular budget of WMO; two of them were for undergraduate studies leading
degree in meteorology and seven for advanced studies for a M.Sc. degree.
58 long-term fellowships have been awarded under the regular budget during
1968-1974.

made in the
to a B.Sc.
A total of
the period

Seven of the students awarded fellowships under this programme in previous
years successfully completed their studies in 1974 and obtained M.Sc. degrees.
Information on long-term fellowships awarded under the YAP and other programmes is given in the corresponding sections.
Training of refugees

It may be recalled that,
in response to the UN General Assembly Resolution 2980 (XXVII) on the implementation of the Declaration on the Granting of
Independence to Colonial Countries and Peoples by the Specialized Agencies, the
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Organization made special efforts to locate possible Angolan refugee candidates who
would be interested in training for a meteorological career.

As a result, fellow-

ships were provided from the regular budget for two candidates.
The first successfully finished his training as a Class III meteorologist and, through the efforts of
the Organization, has been employed by the Government of Senegal in its national
Meteorological Service.
The second, after completing Class IV training in the Meteorological Centre in Zaire, was continuing his studies at the Hydrometeorological
Training and Research Institute, Oran, Algeria, to become a Class II meteorologist.
ANALYSIS OF TECHNICAL CO-OPERATION ACTIVITIES
The assistance provided under the different Technical Co-operation programmes
mentioned above is described in this section by field of activity associated with the
other WMO programmes, namely, World Weather Watch, the Education, Training and Research Programme and the Programme on the Interaction of Man and His Environment.
A
wide variety of projects~was under implementation in 1974, ranging from simple fellowships to lorge-scale projects involving many experts, fellowships and considerable
equipment. Only the principal feature of the Technical Co-operation Programm~ however,
ore described in this s,ection; fur.ther details Clre i-".r€sented in Annexes v to VII.

Statistical data
The distribution of expert missions and fellowships according to field
activity is shown in the following two tables.

of

Table I, which gives the number of expert missions and man/months of service
carried out in various field of activity during 1974, shows that through 142 expert
missions a total of 1 038 man/months of expert service was provided.
From Table II
it will be seen that 361 fellows received 2 781 man/months of meteorologist training
in 1974.
The main field of study was general meteorology, which accounted for
61 per cent of the man/months.
The number of fellowships awarded under all programmes in 1974 was 143.

*

*

*
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TABLE

I

Distribution of expert missions (number of experts/months
of service) in 1974 by field of activity
Programme

United Nations Development
ProQramme

Small-scale projects
Field of activity
Meteorological training

Largescale

Advisory Operational projects
4/25

1/12

Project managers

Funds
in
trust

YAP

Total

(FIT)

Advisory

17/120

22/157

21/209

21/209

16/130

20/148

Hydrometeorology/hydrology

4/18

Meteorological instru-

3/23

1/10

12*/80

6/71

2/16

7/76

15/163

1/4

1/1

18/118

ments (including
electronics and radar)
Administration and
Organization
Data processing

2/2

6/12

8/14

Agrometeorology

4/20

3/25

7/45

Meteorological tele-

3/33

3/14

6/47

1/3

3/36

4/39

2/13

3/19

1/10

3/24

Radar meteorology

2/10

2/10

Tropical meteorology

2/2

2/2

communications

Climatology
General meteorology
Synoptic meteorology

1/6
2/14

1/8

Aeronautical meteorology

1/8

Computer programming

1/11

1/11

Special fields

9/24

9/24

Totals

29/209

6/52

105/772

1/4

1/1

142'~/1

038

* Includes one associate expert during ten months.
**135 experts were in the field;

five experts served in two countries during 1974

and one expert served in three countrieSa
sultants on missions of one month or less.

Thirteen specialists served as con-
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TABLE

II

in 1974 under fellowshiRS
(number of fellowships/months of training)

Traini~g_Rrovided

~

Field of study

United

Voluntary

Nations

Assistance
Programme

WMO
Regular
Budget

Total

189/1 694

Development
Programme

General meteorology

76/591

97/953

16/150*

Advanced meteorology

7/54

19/170

13/93

Agrometeor010gy

25/112

1/12

Hydrometeorology/hydrology

21/159

2/24

Instruments and observations
(including electronics and

39/317
26/124

1/6

24/189

19/85

1/11

20/96

Climatology

12/71

1/6

13/77

Tropical meteorology

12/21

radar)

Meteorological

4/41

12/21
9/101

5/60**

telecommunications

9/59

Synoptic meteorology

9/59

Numerical weather prediction

4/6

Computer programming

4/35

4/35

Aeronautical meteorology

4/16

4/16

Radar meteorology

2/7

2/7

Data processing

2/6

2/6

Special fields

8/21

8/21

Totals

209/1 284

5/18

1/12

125/1 231

32/266

366***/2 781

*

Three non-LTFs are included under this programme, accounting for 12 months of
training of refugees at Class II and Class III level.

**

Non-LTFs.

*** In fact 361 fellows studied during 1974; one fellow obtained two fellowships and
four fellows studied under two programmes.
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Activities supporting the World Weather Watch programme
The assistance provided in 1974 in support of the World Weather Watch programme is described in the following paragraphs.

Experts carried out missions in 21 countries to assist in the development, improvement or organization of Meteorological and Hydrological Services, under smallscale projects in eight countries and under large-scale projects in 13 countries. The
activities of the experts included giving advice on the organizational structure of
the Services and on ways of improving forecasting, observing, data collection and publication, and on the training of national staff.
Some examples of these missions are

given in the paragraph below.
In Botswana, an operational expert assisted the Meteorological Branch in de-

veloping its capabilities.

The branch is now able to contribute to new development

projects in the country by providing meteorological information for a wide variety of

users and contributes to such activities as wildlife ecology and road and airfield
development.
Monitoring stations were established for the measurement of air pollution in the copper-nickel mining complex. After a short survey carried out in 1973,
an expert returned to Lesotho to assist in the organization and initial operation of

a Meteorological Service.

An expert in Ghana assisted in the development of an analy-

sis centre in the Central Forecasting Office.
In Lebanon, advice was given on the
organization and improvement of forecasting services, and a long-term plan for the imAn expert assisted in organizprovement of the Meteorological Service was prepared.
ing the station network in Cyprus to provide information for agricultural planning,
hydrological studies ,and water resources management, town and country planning and
various branches of industry.
In the Yemen Arab Republic, an expert gave advice
and assistance in the establishment, operation and co-ordination of meteorological
facilities and assisted in the preparation of a request for a large-scale project to

establish a national Meteorological Service.

In conjunction with Phase II of the
experts in Costa Rica,
El Salvador, Guatemala, Honduras, Nicaragua and Panama assisted in the further devel-

large-scale project in the Central American

Isthmus,

opment of Meteorological and Hydrological Services; in some countries they gave advice on the unification of these Services.
A project to rehabilitate meteorological
services and facilities in Irian Jaya was completed during the year.

Networks of observing stations were expanded or improved in several countries

with the assistance of WMO experts and equipment provided under UNDP and YAP programmes.

Surface synoptic stations were established under UNDP projects carried out

in Afghanistan, Colombia, the Khmer Republic, Rwanda and Tunisia.

Experts installed,

improved and inspected various types of observing station, prepared manuals for ob-

servers and assisted in the establishment of workshops and laboratories for the maintenance and repair of meteorological instruments.

A weather radar was delivered to

the cyclone and thunderstorm forecasting project in Madagascar and. its installation
has started.

In Belize, a radar technician assisted in the maintenance and operation

of the radar equipment.

The network of six weather radar stations, established under
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a large-scale project in the Caribbean in previous years, provided valuable information on the location and intensity of hurricanes in the region.

The installation of APT equipment was continued under the YAP and ground rece1v1ng stations were established in Chad, Mali, Mauritania, Nepal, Nicaragua, Nigeria

and Zaire.
YAP assistance was also provided for the installation of one weather
radar station and ten radiosonde/radiowind stations.
A number of donor countries
supplied electric generators and consumables for upper-air observations.

Further progress was made in the establishment and improvement of dataprocessing facilities through the provision of equipment and expert missions to advise
on the utilization of the equipment and the preparation of computer programs.
In
Tunisia, an expert developed programs for use in processing agrometeorological, climatological and hydrometeorological data and in numerical weather prediction.
In
Mongolia, assistance was given in the automation and mechanization of data collection
and processing and the establishment of a computerized data-processing centre.
An
expert in. Poland advised on the operation of a computer-linked data plotter and assisted in the development of ne\o' operating programs.
An expert gave advice on the
establishment of data-processing facilities in Peru.

Assistance in the field of meteorological telecommunications on the global,
regional cnd country levels consisted of expert missions and the provision of equipment.
A number of countries installed SSB equipment, provided mainly under the YAP,
to improve the data-collection facilities.
Facsimile equipment was installed in
forecasting offices and electronics laboratories were established for the maintenance
of equipment. Under a UNDP inter-country project an expert visited several countries
to review existing telecommunications facilities, study the requirement for an exclusive meteorological RTT circuit and co-ordinate requirements for point-to-point links.
The provision of telecommunication equipment continued to be a major contribution under the YAP. Projects in which such equipment was provided were implemented
ira Argentina, Brazil, Burma, Colombia, the Dominican Republic, Ecuador, Egypt,
Guatemala, Guinea, Nicaragua, Sri Lanka, Sudan, Thailand and Uruguay.
Training and research activities

Meteorological training provided by experts, fellowships and through seminars
continued to be one of the most important forms of WHO technical assistance. Twentytwo experts served exclusively as meteorological instructors and practically all of
the other experts provided training to some extent. In addition, training of meteorological personnel was provided through the various fellowship programmes of the Organization; 361 nationals of 75 countries studied under fellowships (see Table II).

Official inauguration by the Minister of Defence, Colonel Heberto Sanchez, of equipment provided to Nicaragua
under the WMO Voluntary Assistance Programme

Radiosonde receiver provided to Mali under the WMO Voluntary Assistance Ptogramme
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Presentation of the Nineteenth IMO Prize to Professor Joseph Smagorinsky (left) by the President of WMO,
Washington, D.C., 1974
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Meteorological training courses at Class I level were provided at the following universities and institutes receiving UNDP assistance:

University of the West Indies, Barbados;

University of Costa Rica;

East African Institute for Meteorological

Training and Research, Nairobi; Hydrometeorological Institute for Training and Research, Oroni and the Meteorological Institute for Research and Training, Cairo.

Further details are given in Annexes V and VI.
Training of Class II personnel was continued at the Regional Meteorological
Training Centre, Lagos; the East African Institute for Meteorological Training and
Research, Nairobi; and the Hydrometeorological Institute for Training and Research,
Oran.
The Institute in Oran also provided training and refresher courses of short

duration for Class III and IV meteorological personnel and staff of other governmental
services.
A new project was started in the Republic of Korea to establish a Meteorological Research and Training Institute to provide training for various categories of

personnel (see Annexes V and VI).
Many countries have been able to increase their professional staff through

formal training under long-term fellowships.
A total of 204 LTFs were under implementation in 1974 (55 under the UNDP, 120 under the YAP, and 29 under the regular
budget), 144 of which had been started in previous years.
All of these fellowships
were for either postgraduate or undergraduate study leading to a university degree.
Two training seminars were organized in 1974 under the UNDP.

A seminar on

Meteorological Telecommunication Equipment and Procedures in Asia and the South-West
Pacific was held in Tokyo from 24 January to 6 February and was attended by 27 participants from 21 countries.

A seminar on Meteorological Services to Marine and

Coastal Activities was organized in Rome from 1 to 12 April and attended by 31 participants from 16 countries.

Meteorological research was initiated or continued in a number of countries.

At the Hydrometeorological Institute for Training and Research in Oran, Algeria, research in applied meteorology was carried out with the aid of a small computer provided under the project; students of the Class I caurse began testing numerical
models adapted to the sub-tropical region.

An agrometeorological research programme

was also started for which the Government provided a well-equipped agrometeorological
research station; research in re-afforestation, hydrometeorology, solar radiation and
cloud physics was planned.
Research in numerical weather prediction, micrometeoro-

logy and agrometeorology was continued at the Meteorological Institute for Research
and Training in Cairo.
Students at the Nairobi University component of the East
African Institute for Meteorological Training and Research conducted studies in tropical meteorology.
Research in tsetse fly infestation was initiated in Botswana.
In
the Meteorological Research and Training Institute in Seoul, a research programme has

been planned to investigate the applications of meteorology, particularly to agriculture and water resources development.
Agrometeorological research was also
started in a large-scale project in Cuba for Expansion and Improvement of the Meteorological Service.
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Activities supporting the WMO Programme on the Interaction of Man and his
Environment

Seven experts provided advice and assisted in the development of agrometeoro-

logical services.

In Jordan, an expert prepared detailed plans for developing and

improving the agrometeorological station network and agrometeorological activities.
In Sri Lanka, an expert assisted in the development of an Agrometeorological Division
in the Meteorological Service; he also prepared crop-weather calendars for some crops
and districts.
Agrometeorological services were started in Belize and an expert assisted in the organization and development of such services in Chile.
A joint mission with the Food and Agriculture Organization was carried out to survey the existing

facilities for gathering and processing agrometeorological and hydrological data in
the drought-stricken countries in the Sudano-Sahelian zone in order to determine the
requirements of the region for improved collection, compilation and analysis of data
in support of agriculture.
As a result of this mission, one regional and seven

national projects were formulated for implementation ta commence in 1975. Twenty-six
fellows received training in agrometeorology.

The development of various sectors of the national economy depends to a

larg~~

extent on a thorough understanding of climatological factors. Meteorological Services
are therefore increasingly required to provide climatological information for various
purposes.
In Botswana, climatological analyses were prepared for use in the cattle

industry and ranchlands.

An expert in Rwanda assisted in the development of a Cli-

matological Division and in Senegal assistance was provided for expanding and improving
the network of climatological stations.
Some experts assisted in the preparation of
climatological atlases, summaries and publications, and in the selection of sites for

planned climatological stations.
An expert in the Khmer Republic made arrangements
for the installation of a mini-computer for climatological purposes.

An important portion of the 1974 technical co-operation programme was devoted
to assistance in the fields of hydrometeorology and operational hydrology. The purpose
of several large-scale projects was to improve and expand hydrometeorological and

hydrological station networks and carry out
hydrological
studies.
A project
to. establish the water balance of Lake Malawi as the first step in planning the
development of hydro-electric power, irrigation and domestic and industrial water use

was started in Malawi.
Additional meteorological and hydrological stations were installed in Burundi and Rwanda, as part of the extension of the Lake Victoria project.
During the second phase of the large-scale project in Mali/Guinea, a definitive forecasting and warning system in the Niger river basin was further developed and tested
and the mathematical model refined.
Under a project in Tunisia, a flood-forecasting
method was d~veloped; an expert in Malaysia developed river and flood-forecasting
procedures.
The .continued development of meteorological and hydrological activities
in Central America was carried out jointly under country projects and under an
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inter-country project designed to co-ordinate and consolidate the activities throughout the region.
Consultant missions were also carried out in India and Pakistan to
assist in formulating projects in flood forecasting.
The expert attached to the water -resources unit of the Economic Commission for
Africa (ECA) studied the existing hydrological observing and data-collection systems
in a number of countries in Africa and gave advice on the improvement of meteorological and hydrological networks and services.

PAR T 6

METEOROLOGICAL EDUCATION AND TRAINING
INTRODUCTION
Activities in the field of meteorological education and training were pursued
on the same lines as in the previous year. The main features of these activities
comprise the granting of fellowships, establishment of meteorological training centres
or strengthening of existing training centres, holding of seminars and symposia, preparation of publications required for the training of various categories of meteoro~
logical personnel, undertaking of studies and surveys on the requirements of training
facilities and collaboration with other organizations. Some of these activities are
described in Part 5 of this report. Other activities are described in this part.

EXECUTIVE COMMITTEE PANEL OF EXPERTS ON METEOROLOGICAL EDUCATION AND
TRAINING
The Executive Committee Panel of Experts on Meteorological Education and
Training continued to play an important role in supervising, from a technical point
of view, various aspects of the overall training activities of the Organization. The
seventh session of the pone~ originally scheduled to take place during 1974, was

finally scheduled for February 1975 in Caracas, Venezuela.

The members of the panel

were kept informed of the major education and training activities and their advice
was sought on a number of questions.

SYMPOSIUM ON EDUCATION AND TRAINING IN METEOROLOGY AND METEOROLOGICAL ASPECTS
OF ENVIRONMENTAL PROBLEMS
At its twenty-sixth session (1974), the Executive Committee agreed that a
symposium on meteorological education and training, similar to the Symposium on
Higher Education and Training held in Rome in 1970, should be convened in conjunction with a session of the Executive Committee Panel of Experts on Meteorological

Education and Training.

It stressed however that a portion of the symposium should

be devoted to discussing the meteorological aspects of environmental problems.

The

symposium, organized jointly by WMO and lAMAP, was scheduled to be held in Caracas,
Venezuela, from 17 to 22 February 1975. Preparations for the symposium were proceeding during the second half of 1974.
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GUIDELINES FOR THE EDUCATION AND TRAINING OF METEOROLOGICAL PERSONNEL
The first edition of the "Guidelines" was prepared by the panel and published
in 1969. Much of the seventh session of the panel will be devoted to revising and updating the syllabi contained in the 1969 edition. In addition, those syllabi which
have been prepared during the intervening years will be included in a new edition.

Within the latter category fall the syllabi for meteorological telecommunications,
meteorological data processing, the applications of meteorology to economic and
social development, and the meteorological aspects of environmental problems. The

new edition is expected to be available during the second half of 1975.

COMPENDIUM OF METEOROLOGY
Volume I of this Compendium, comprlS.lng Part I - Dynamic meteorology and

Part 2 - Physical meteorology, was published in 1973.

A reprint of this volume has

already been necessary to meet demands.

Both ports have also been translated into

Spanish and will be published shortly.

In addition, good progress was made with the

preparation of Volume II, which will contain lecture material in synoptic and aeronautical meteorologYi the section on aeronautical meteorology was completed while
the material on synoptic meteorology was nearing completion.

TRAINING IN THE APPLICATIONS OF METEOROLOGY TO ECONOMIC AND SOCIAL DEVELOPMENT
In response to a recommendation of the Executive Committee Panel of Experts on
Meteorology and Economic and Social Development, arrangements were made to prepare
lecture notes for training in the applications of meteorology to economic and social
development. The resulting Compendium, although intended primarily for Class I and
Class II meteorological personnel, will also be of interest to non-meteorological
personnel engaged in economic and development planning. The Compendium was published
in French and Spanish. The English version was awaiting publication.

TRAINING IN MARINE METEOROLOGY
The sixth session (1972) of the Commission for Marine Meteorology expressed
concern at the lack of suitable training material in marine meteorology and requested
the Secretary-General to investigate the possibility of preparing lecture notes in
marine meteorology for Class III and Class IV meteorological personnel. The preparation of a compendium containing lecture notes on this subject was completed and
was awaiting publication.

SURVEY OF METEOROLOGICAL TRAINING FACILITIES IN SOUTH-WEST ASIA
In response to a recommendation of Regional Association II, its president,
accompanied by a senior officer from the WMO Secretariat, visited several countries
in South-west Asia to investigate the need for establishing a Regional Meteorological
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Training Centre in the area. The countries visited Were Bahrain, Kuwait, Iran and
Saudi Arabia. The main conclusion, namely that training needs can be met using
existing facilities, will be submitted to the next session of the Association.

EVALUATION OF TRAINING PROJECTS IN LATIN AMERICA
In May 1974, a joint WMO!UNDP mission visited a number of countries in Central
and South America with a view to assessing the need for special fellowships for training meteorological personnel in the region. The mission also studied the question of

developing the Department of Meteorology at the University of Costa Rica. It was
clear from the survey that the facilities at this university ployed on important role
in meeting the meteorological education and training needs in the area and that' the

avoilobility of fellowships for meteorological studies hod greatly relieved the
pressing shortage of highly qualified personnel in Latin America.
CO-OPERATION WITH OTHER ORGANIZATIONS
During the year-, WMO was represented at a n-umber of' international meetings of
relevance to theOrganization's education and training programme. These included two
meetings co-sponsored by Unesco and UNEP dealing· with education ond training in environmental problems.

WMO 0150 collaborated
(IAEA) in the organization of
which will be held during the
Theoretical Physics, Trieste,

with Unesco and the International Atomic Energy Agency
a course on the physics of oceans and the atmosphere
second half of 1975 at the International Centre for
Italy.

PAR T 7
OTHER TECHNICAL AND SUPPORTING ACTIVITIES
INTRODUCTION
The order in which the scientific and technical activities of the Organization
have been described in this publication follows the four main programmes of WMO. The
activities under the programme on education, training and research are divided into
two separate parts, as in-the reports for previous years.

There remain, however, a

number of other technical and supporting activities which do not fit readily under any
of the earlier parts of the report.
Part 7 is, therefore, devoted to these other activities, which include some of those carried out by regional associations and techniC91 commissions as well as information on the publications programme, public information and the programme of conferences~

REGIONAL ASSOCIATIONS
Each regional association of WMO is composed of Members of the Organization,
the networks of" which are in or extend into the corresponding Region.
There are six
regional associations: Regional Association I (Africa), Regional Association II
(Asia), Regional Association III (South America), Regional Association IV (North and
Central America), Regional Association V (South-West Pacific) and Regional Association VI (Europe).

One of the main functions of these associations is to promote the

execution of the resolutions of Congress and the Executive Committee in their respective Regions.
The main activities of the regional associations in 1974 have already
been described in previous parts of this report.

Brief accounts of the sessions of

Regional Association III (South America), Regional Association V (South-West Pacific)
and Regional Association VI (Europe), which took place during the year, are given below.
Regional Association III (South America)
The Regional Association for South America held its sixth session in
Buenos Aires (Argentina) from 25 November to 5 December 1974.
The session, which was
held under the presidency of Mr. O. Piccone Ocampo (Peru), was attended by 54 participants from 11 countries of the Region and from three countries of other Regions as
well as by six observers from five international organizations.
With a view to preparing a regional programme for the coming four-year period,
the session reviewed the national and international requirements, particularly those

related to the implementation of the WWW programme in the Region, and examined the
problems which were being faced in this connexion. The main objective of the session
was to adopt a feasible action-oriented programme which would enable all Members fully
to develop their respective national Meteorological and Hydrological Services in order
to fulfil their responsibilities at both notional and international "levels.
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The Association considered that further development of the national Meteorological and Hydrological Services depended on the support given by their respective
governments.
The need for their participation in the National Planning and Development Co-ordination Boards or in similar bodies responsible for economic planning and

development was therefore stressed.
The. Association also agreed that the achievement of the goals set forth in the programme adopted by it would to some extent depend on the external assistance which could be provided from technical co-operation
programmes and the WMO regular budget.
In this regard, the Association noted that
the proposals made by the Secretary-General to Congress on the programme and budget
for the seventh financial period which, inter alia, included the Organization's support for Members and for regional activities, would assist in developing and improv-

ing the Meteorological and Hydrological Services of the Region as envisaged by the
Association.

Another important matter which received attention was the training of professional and technical personnel in meteorology ·and hydrology, and the holding of
training seminars.
The Association considered that appropriate action by Members
with the UNDP Governing Council was necessary to obtain the degree of support required for inter-country p~ojects in order to overcome the difficulties in achieving
the regional

programme~.

To assist Members in the implementation of the WMO programmes in South America

and to develop programmes of a regional interest, the Association established working
groups on Regional Aspects of the GDPS, Meteorological Telecommunications, Solar Radiation, Hydrology, Agricultural Meteorology and Climatology and Marine Meteorology. The
Association olso designated Rapporteurs on Codes, Atmospheric Ozone and the Preparation of a Climatic Atlas for South America.
Mr. R. Venerando Pereira (Brazil) was unanimously elected president of the
Association.
Mr, G. Echeverri Ossa (Colombia) was ro-elected as vice-president.

Regional Association V (South-West Pacific)
The sixth session of Regional Association V (South-West Pacific) was held in
Manila from 11 to 20 February 1974.
The 37 participants included 26 delegates from
nine Members of the Association, five observers (including one from another Region)
and an invited expert from Papua-New Guinea.
The Association made appropriate adjustments to the regional basic synoptic
network.
The new network consists of 349 surface and 123 upper-air stations
(87 making radiosonde and radiowind observations and 36 radiowind only).
It was noted that a number of automatic weather stations were -already in oper-

ation in the Region and it was agreed that such stations should be used to improve the
regional network, particularly in areas where it had not been possible to establish
and maintain manned stations. The Association stressed the need to obtain additional
observations from data-sparse ocean areas in the Region by means of conventional plat-

forms (such as mobile and fixed research and whaling ships, aircraft, and remote
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islands) and space technology (remote sensing and data collection by satellites). The
use of satellite techniques was specifically stressed since no other method can provide adequate data coverage over the vast ocean areas of this Region.

An extensive review of the network of CLIMAT and CLIMAT TEMP stations resulted
in the adoption of a revised network.
The Association noted with appreciation that
the Melbourne World Meteorological Centre prepared routine hemispheric analyses
and prognoses for the surface and a number of upper levels.
The Darwin, Melbourne
and Wellington Regional Meteorological Centres issue a large number of products
(analyses and prognoses) for their respective areas; Members of the Association depend
on these for providing services for various applications.
The regional telecommunication system was reviewed on the basis of the work

carried out by the Working Group on Meteorological Telecommunications. The Association
stressed the need for implementing the regional telecommunication network at on early
date.
The linking of Notional Meteorological Centres with the associated
Regional

Telecommunication

Hubs

by

point-to-point

Circuits,

as

planned

by

Members in the Region, may well bring about a significant improvement in the not-toodistant future.
The distribution of area forecast products on the Global Telecommunication System was qlso discussed;

Members were encouraged to use this system to

meet the distribution requirements expressed by the International Civil Aviation Organization.

The Association noted with satisfaction the activities of the ESCAP!WMO
Typhoon Committee, which was set up in 1968 with a view to promoting and co-ordinating
efforts to minimize typhoon damage.
Remarkable progress hod been achieved by this
committee and it was felt that in the continuation of its activities a technical conference on tropical cyclone mitigation and related problems t such as monsoon modifica-

tion and weather simulation, should be held in the second port of 1974. It was agreed
that the conference should be organized by WMO in consultation with ESCAP and should
be open to Members of Regional Associations II (Asia) and V (South-West Pacific).
The arrangements for the GARP Atlantic Tropical Experiment were noted with
great interest and it was agreed that efforts should be made by the Members of the
Region to make upper-air observations up to the ten-millibar level at the selected
stations from which reports were required during the period of the experiment.
Although Region V was making only a modest contribution to GATE, it was hoped that the
results of this experiment would be made rapidly available to the scientific community
as a whole.
Plans for the First GARP Global Experiment were reviewed and it was felt
that upgradings in the various WWW systems would be necessary to meet the specified
data requirements.
Members expressed their willingness to participate in the FGGE
and to contribute within the available resources.

The programmes of the Association in atmospheric radiation and ozone were discussed.
It was reported that Australia was willing to designate a regional ozone
centre at Aspendale and that a number of national ozone centres had been established.
It was noted that, as a step towards improving the quality of radiation measurements
in the Region, the regional radiation centre in Australia was compiling a list of
national standard instruments.

74

PART 7 - OTHER TECHNICAL AND SUPPORTING ACTIVITIES

The importance of education and training activities for the further development of meteorology in the Region was stressed and the view was expressed that the
establishment of appropriate syllabi and the issue of training publications by WMO
should be continued.
.
Keeping in mind the increased activities in the field of environmental problems, the Association urged the continuation of the preparation of national climatological atlases and of special climatic charts for various applications.
The need for strengthening the regional activities in operational hydrology
was stressed and a rapporteur was appointed to collect information on hydrological
activities in the Region.
Suggestions were made for further co-ordination between

Meteorological and Hydrological Services.

In the application of meteorology and

climatology to agriculture, the need for regional action to assist in improving rice
production was particularly stressed.
Further applications of meteorology were also

discussed, particularly as regards environmental pollution and the collaboration between meteorologists and construction engineers.
Great interest was expressed in
the cost/benefit studies of Meteorological Services being made in several countries
and Members were invi ted to prepare and exchange inforrr.Jtion booklets on \',0\1/ meteoro-

logy could be applied to various activities.
The Association acknowledged the help given to Members through the act.ivities
of the United Nations Development Programme, the Voluntary Assistance Programme p bi·
lateral assistance and the WMO regular budget.
It was noted with appreciation that
a number of regional projects were implemented under the UNDP inter-country
programmes ond it was felt that_regional seminars should be_organized jointly with
Region II in order to keep Meteorological Services in touch with newly developed
technology and proven practices.
Assistance through the various technical co-operation programmes was considered very important for the harmonious development of Meteorological Services in the Region.
Dr. R. L. Kintanar (Philippines) and Mr. Ho Tong Yuen (Malaysia) were unanimously elected president and vice-president of the Association respectively.
The
session established Working Groups on Meteorological Telecommunications, Atmospheric
O"OI'~

and the Effect of Agrometeorological Factors on Rice Culture and appointed Rap-

porteurs on Codes and on Hydrology.

Regional Association VI (Europe)
Regional Association VI (Europe) held its sixth session in Bucharest (Romania)
from 17 to 25 September 1974.
There were 110 participants, including representatives
of 26 Members of the Association and nine international organizations.
With regard to the regional aspects of the World Weather Watch, the Association expressed great interest in the various satellite systems and noted that informa-

tion on satellites (the characteristics of data and the products) would be made available by WMO in a comprehensive form as recommended by the Executive Committee Panel of
Experts on Meteorological Satellites.
The Association nevertheless felt that a
better exchange of experience between those Members working with satellite data was
required and requested its president to study the possibility of arranging a workshop
or seminar for this purpose.
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The Association expressed grave concern at the deterioration in the effectiveness of meteorological services which would result if the Conference of Plenipotentiary
Delegations to Conclude a New Joint Financing Agreement on the North Atlantic
Weather Stations were unable to draw up a new agreement for this purpose (see p. 2).
It also considered that recent surveys indicated a deterioration in the ships' weather
reports for the North Atlantic for 0000 and 0600 GMT and established a working group
to study the causes of this situation and to formulate recommendations for remedial
action.

The need was expressed for Members to receive the products of the World and
Regional Meteorological Centres for direct use as well as for direct input into com-

puters to obtain specified application products.
At the same time it was felt necessary to minimize the number of products transmitted on the Global Telecommunication
System in both grid-point and pictorial form.
The Association therefore established
a Working Group on Co-ordination of Requirements for Data in the GRID Code Form.
The Association noted the efforts made by Members to improve telecommunications since its last session but considered that shortcomings still existed in the
regularity of the exchange of meteorological information over the Global Telecommunication System due to incomplete implementation of the regional plan.
In addition
to action to implement the World Weather Watch telecommunication plan in the Region,
the Association adopted several recommendations to improve the reception of surface

and upper-air data from the other WMO Regions.
Telecommunications was re-established.

The Working Group on Meteorological

It was agreed to re-establish the Working Group on Radiation with experts from
The Association requested its president and the Secretary-General to
12 countries.
endeavour to combine the already agreed global comparisons of regional standard pyrheliometers (to be organized by the Commission for Instruments and Methods of Observation (ClMO)in 1975) with the proposed regional comparisons of similar national instruments in Europe.
It was further agreed to appoint a Rapporteur on Atmospheric Ozone
and the Association accepted with appreciation the offer of the German Democratic Republic to designate Potsdam as a regional ozone centre in Europe.

The Association noted with satisfaction that no fewer than 26 Members had been
represented on the Working Group on Hydrology and appreciation was expressed for the
completion of a series of important reports.
A number of tasks were added to the
programme of the group and it was recommended that a series of technical.:meetings or
seminars on hydrological subjects should be organized.
There was considerable discussion of the question of Members supplying users
with large amounts of raw climatological data received from other Members.
It was
commonly agreed that there was a need to study the general principles involved in
issuing large amounts of data to persons, firms and agencies outside the national

Meteorological Services and a working group was established for this purpose.
The Association also gave considerable attention to agricultural meteorology
and in particular to the use of climatological data in the assessment of area yields
With regard to air pollution,
of crop and early warnings of crop failures.
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the Association noted the plans for establishing a permanent network of stations over
Europe to monitor air pollution with the aim of continuing studies of long-range
transport.
It was felt that the WMO network of background stations in Europe could
contribute to such a permanent network, provided certain specified conditions could
be satisfied.
Further studies of the various possibilities, including the rationalization of the existing air pollution networks in Europe, were considered to be necessary.

There was considerable discussion on the application of meteorology and climatology to energy problems.
It was considered that there was a particular need for
assessing the relationship between weather and the production and consumption of energy from various sources, such as natural gas, wind power, solar energy and hydroelectric power.
Furthermore, in view of the close relation between such applications
and management procedures in the field of energy production and consumption, the Association recommended that a conference on the relation of meteorology to energy pro-

duction and consumption should be organized by WMO as soon as possible. It was agreed
that priority consideration should be given to ten subjects before its next session.
These included the following new areas of interest: estimates of harvest of crops
based on present and past weather, meteorological assist~nce in preparing estimates of
energy consumption, environmental pollution and the r";':dlonal aspects of p03sible climatic fluctuations.
The Association adopted a list of regional seminars to which Members should
give high priority among the projects proposed for inclusion in the United Nations
Development Programme for Europe, the Mediterranean and the Middle East. A new development under this item was the request to the Secretary-General to make available to
future sessions some information on the problems faced by donor countries regarding
the recruitment of experts and the placement of persons under the fellowship programme.
Eight working groups were established and three rapporteurs were appointed to
work on specific tasks.
The Association agreed that regular sessions should continue to be held every
four years.
The president was, however, authorized to call a short extraordinary
session in 1976 if this were necessary and would not require an increase in the budgetQry provision to be made by Congress for sessions of regional associations.
Mr. R. Schneider (Switzerland) was unanimously re-elected president of the
Association and Dr. R. Czelnai (Hungary) was elected vice-president.
TECHNICAL COMMISSIONS
The eight technical commissions established by Congress are composed of experts designated by Members.
They are responsible for providing advice and promoting meteorological developments in a wide variety of technical fields.
Most of their
activities in 1974, including the sessions of CAgM and CBS which took place during the
year, have been fully reviewed in the parts of this report devoted to the main WMO
programmes~
This section is confined to an account of those act1vities of ClMO not
covered elsewhere in the report.
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Commission for Instruments and Methods of Observation

During 1974, CIMO continued its policy of improving instrumentation and techniques of observation.

The various working groups and rapporteurs of the Commission

maintained the same high standard of co-operation in their respective fields of interest.
A brief sUITVllory of the activities is given below.
A session of the Working Group on Aerodrome Meteorological Observing Systems
took place in November 1974 with representatives of CAeM and ICAO present. The major
feature of the meeting was the complete revision of Chapter 10 of the WMO Guide to
Meteorological Instruments and Observing Practices.

The term "meteorological opti-

cal range" (MOR) almost totally replaces "visibility" and many paragraphs were edited
or replaced.
MOR has been clearly defined in the new chapter while allowing for some
flexibility in interpretation according to the application.
As a direct consequence
of this new chapter it became necessary to rewrite Chapter 16 of the some Guide to incorporate the new terminology and the current procedures adopted by ICAO.
The Working Group on Air Pollution met in Geneva in December 1974. It carried
out its terms of reference which included the preparation of a draft syllabus for
training meteorologists in the field of measurement of background air pollution, the
allocation of responsibility amongst members of the group for the revision of that
part of the WMO Manual (WMO No. 299) concerned with analysis of precipitation samples,
and a general review of analysis techniques.
In addition, it made several recommendations for the consideration of the Executive Committee Panel of Experts on
Environmental Pollution; these recommendations were directly related to the terms of

reference of the latter.
The final report "Comparisons of sensors and telemetry for meteorological
rockets", containing a comprehensive coverage of the two phases of international com-

parisons held at Wallops Island (1972) and Kourou (1973), was in press.
The Planning Committee for the Technical Conference on Automated Meteorological Systems (TECAMS) to be held in Washington, D.C., met in Geneva in October 1974.
It prepared an agenda for the Conference and reviewed the abstracts of papers.
The
range of subjects selected by the committee included general aspects of automation,
design problems, new developments, experience in operation of automated systems and

specific applications such as GARP and WWW.
An informal meeting of a sub-group of the Working Group on Measurements of
Precipitation, Evaporation and Soil Moisture took place in Leningrad in July 1974.
Its task was to stimulate the development of a new evaporation pan for network use.
Agreement was reached on an insulated pan which will be sunk into the ground and have
on area of 3 000 cm2 •
The design has now been approved for trial, initially at six
sites in four countries, using the U.S.S.R. 20 m2 tank as a reference.
A comparison of Dobson ozone spectrophotometers took place at Belsk, Poland
from 23 June to 7 July 1974. The total number of instruments at this trial was eleven;
this is the largest collection of such instruments ever to have b~en assembled in one
place.
The unqualified success of this exercise was due, in large part, to the
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assistance provided by the host country.
The CIMO rapporteur representing the Commission in Belsk has already reported that some existing results, obtained from Dobson
spectrophotometers, will need to be corrected by a factor which is dependent upon the
instrument.
Atmospheric chemists from France, Norway and Sweden met during the first week
of December 1974, at Chomrousse, France, to compare analysis techniques for the oxides
of nitrogen. Various types af wet chemical techniques using filters and bubblers and a
chemiluminescent technique were compared.
The observatory is sufficiently high to be
above the inversion, thus being free from local effects produced by the nearby city of
Grenoble.
Unfortunately, the level of NO in the free atmosphere during the comparisons was found to be very low, being, ~n average, 0.5 I'g/rril and not exceeding
1.6 I'g/m 3 over the three days of comparison.
The preliminary results show rather good correlation, qualitatively, between
the three techniques.
It is hoped that further new developments in the field of
transistor and fuel cell NO x detectors will produce good quantitative results.
..
PUBLICATIONS PROGRAMME
General
Many new titles were added to the list of WHO publications in 1974; most of
them are referred to in the relevant sections of this report.
In order to complete
the record of the IMO/WMO Centenary celebrations, the texts of speeches delivered at
the ceremonies in Vienna and Geneva, as well as the messages received on this occasion,
were published.
The ever increasing demand for out-of-print Technical Notes, Planning Reports
and other technical publications made it necessary for many of them to be reprinted.
A complete list of the publications issued during the year, including such reprints,
is given in Annex IX to this report.
Basic Documents - Manuals

The concept of manuals was introduced by Sixth Congress (1971) to include
regulatory material for both global and regional aspects of WMO activities. Congress
also decided that manuals dealing with global aspects should have the status of Technical Regulations and be considered as annexes to the latter.
The Manual on Codes
and the Manual on the Global Telecommunication System are annexes to the Technical
Regulations for the parts dealing with global aspects.
Volume I of the Manual on Codes - International Codes, was re-edited and completely revised.
The former notes explaining the use of the various code forms were
re-written in the form of standard practices and procedures of the Technical Regulations, supplemented where necessary by explanatory notes.
The new edition of this
volume was expected to be published early in 1975.
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The English version of the Manual on the Global Telecommunication System,
Volume I
Global Aspects, was issued in 1974 in loose-leaf form in a
binder of the same format as that of Publication No.9.
The French, Russian and
Spanish versions will be available early in 1975.
Volume II - Regional Aspects (to
be included in the same binder) is expected to appear during the first part of 1975.
International guides

WMO has issued a number of guides in various fields of meteorology.

These

guides are an important means of encouraging international standardization of methods

and procedures, but they are not in any way binding on Members.
Most of the guides
ore intended to assist Meteorological and Hydrological Services in preparing their
national instructions.
The Guide to Hydrometeorological Practices was completely revised.
The new
edition of this guide, now called the Guide to Hydrological Proctices, was in Pfess
at the end of 1974.
A new revised edition of the Guide to Qualifications and Training of Meteorological Personnel Employed in the Provision of Meteorological Services
for International Air Navigation was issued in English; the French, Russian and
Spanish versions will follow.
The WMO Operations Manual for Sampling and Analysis
Techniques for Chemical Constituents in Air and Precipitation, the first part of which
was published in 1971, was completed by the addition of a second part dealing with the
programme of measurements at baseline air-pollution sections and air sampling and
analysis techniques.
At the same time, Part I was re-edited with substantial modifications.
An International Glossary of Hydrology was issued in 1974.
This publication,
prepared jointly by WMO and Unesco with the help of experts, represents many years of
work and includes nearly 1 600 terms together with their definitions in English,
French, Russian and Spanish, distributed over different fields of hydrology.
Each
term is followed by the corresponding number in the Universal Decimal Classification.
The publication also includes two appendices giving a short explanation of the UDC
and the symbols and units used in hydrology,
Publication No. 9 - Weather Reporting
Introduction
During 1974, the Secretariat continued its work on this publication by revising the regulatory material as decided upon by regional associations and technical
commissions and by amending the factual material in accordance with the information
provided by Members.
Regular action was taken throughout the year to obtain up-to-date information.'
For Volume A (Observing stations) and for Volume 0 (Information for shipping), the
customary world-wide inquiry was carried out among the Members concerned on all
material more than one year old.
A separate inquiry was conducted for Volume C
(Transmissions) as a revised layout of the publication is planned for 1975.
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Complete new editions of Volume A were issued in June and in November. Each
new edition was distributed together with a list showing those stations for which
changes had occurred since the previous i.ssue.
Thus the reader may easily identify
changes occurring in the observing network.

Electronic data-processing techniques

continued to be used in the preparation of both Volume A and the list of changes between two succeeding editions.

Volume A data were also made available on magnetic

tape to computer-equipped Meteorological Services for direct use in their automated
systems.

As mentioned in the Annual Report for 1973, the earlier Volume B on Codes
ceased to exist in 1972 when it was replaced by the Manual on Codes (WMO Publication No. 306).
In 1974, the preparation of a new Volume B, containing factual information on
the data-processing activities of GDPS centres, was completed. Like the other volumes
of Publication No.9, this volume is based on informntion supplied by Members conCerning their own facilities and activities.
It includes data and descriptive material

on the following subjects:
(a)

Output products of WMCs, RMCs and NMCs;

(b)

Operational analysis and prediction methods (models) used;

(c)

Catalogue of grid systems used and other information relating to products transmitted in the GRID code form;

(d)

Real-time quality control procedures used for checking the observational
data.

It is planned to keep this new publication up to date on a half-yearly basis.
At the time of writing this report, Volume B was scheduled to be published early in
1975.
Volume C - Transmissions

Regular monthly supplements to Volume C were distributed throughout 1974,
totalling about 1 600 pages.
The May supplement contained new pages to replace all
those on which manuscript corrections had previously been made, thereby providing subscribers with a completely up-to-date volume.

~~!~~=_~_:_!~!~:~~!~~~_!~:_~~~ee~~2
Regular supplements to Volume D were issued in 1974 every two months (February,
April, June, August, October and December), totalling about 1 200 pages. Nearly all
the maps were replaced in the October and December supplements.
The October supplement contained new pages to replace those on which manuscript corrections had been
made earlier.
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As in past years, each Thursday the Secretariat issued advance telegraphic
notification of changes of operational importance in the observational system (Volume A) and in meteorological transmissions (Volume C) through METNO messages.
Advance notice of important changes in meteorological broadcasts for shipping (Volume D)
continued to be given every Tuesday through WIFMA telegraphic messages.
Other notifications of an operational nature, such as information concerning
meteorological satellites and ocean weather stations, were 0150 included in METNO and
WIFMA messages, as appropriate.

Both METNO and WIFMA messages are transmitted from Zurich to the associated
Regional Telecommunication Hub for inclusion in the Region VI telecommunication network.
They are then distributed globally over the Main Trunk Circuit.

A new edition of this publication was issued in August 1974.
In addition to
background information on the establishment of the basic synoptic networks, it contains detailed information on stations and observational programmes and on the state
of implementation and plans for the elimination of deficiencies.
A set of network
mops for each WMO Region and for the Antarctic is also included. The publication was
prepared with the help of a high-speed computer.
Publication No. 47 - International List of Selected, Supplementary and Aux!!!~~¥=~~!E~---------------------------------------------------------------

A new edition of this publication was issued in September 1974. It shows the
participation of various countries in the WMO voluntary observing ships' scheme and
provides statistical data on upper-air observation equipment, telecommunication facilities and the number of radio operators aboard.
The list contains all relevant information (name, call-sign, routes, meteorological instruments, telecommunication
facilities) for every ship recruited by different countries to carry out weather observations at sea.
For convenience, an alphabetical index of ships' names was added.
Here again, full use was made of computer techniques in the preparation of the list.

WMO Bulletin
The WMO Bulletin was issued quarterly in English, French, Russian and Spanish
editions.
The main purpose of the Bulletin is to report on the activities of the
constituent bodies of the Organization and of the Secretariat.
As in 1973, these
reports were grouped under the headings of the main WMO programmes.
In addition,
fuller reports were given of the IMO/WMO Centenary celebrations in Vienna and Geneva,
of the twenty-sixth session of the Executive Committee, of sessions of regional associations and technical commissions and of various technical conferences and symposia.
Special contributions included: "The establishment of a European centre for
medium-range weather forecasts", by Dr. E. SUssenberger; "Research in the atmospheric
sciences - where next?", by Mr. J. S. Sawyer; "Fluctuations of climate - monitoring
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and modelling", by Professor J. Kutzbach; "World Weather Watch and wheat", by
Mr. G. W. Robertson, "The challenge to agricultural meteorology", by Dr. W. Baier;
"Synoptic meteorology and World Weather Watch basic systems", by Dr. O. Lonnqvist,
"Drought in West Africa", by Mr. E. G. Davy; and "Special applications of meteorology and climatology", by Dr. H. E. Landsberg.
Reports contributed by Members included accounts of the Hydrometeorological
Service of the Byelorussian S.S.R. and of two hundred years of meteorology in
Mauritius.

The Bulletin is distributed to Meteorological Services, to the United Nations
and its specialized agencies and to libraries and other bodies and individuals interested in questions of international meteorology.

Technical Notes
The following Technical Notes were issued during 1974:
No. 130 - Lectures presented at the IMO/WMO Centenary conferences (French
ver$ion)i

No.
No.
No.
No.
No.
No.
No.

131
132
133
134
135
138
139

- Climate under glass;
Application of meteorology to economic and social development;
- An introduction to agrotopoclimotology;
- Review of urban climatology, 1968-1973;
- Instrument and observing problems in cold climates;
- Drought and agriculture;
- Climatological aspects of the camposition and pollution of the
atmosphere.

TECHNICAL LIBRARY
During 1974, the WMO Technical Library acquired some 1 900 books, monographs,
serial publications, pamphlets and yearbooks.
Many of these were much appreciated
gi. fts whilst others were sent to WMO on an exchange basis.
In addition, the library
s0~scribed to 42 periodicals and received approximately 240 in the form of gifts or
2xchanges with other institutions.
As in previous years, the current issues of scientific and technical periodicals were displayed in the library to give staff members of the Secretariat and
visitors the opportunity to consult them at leisure.
In the course of the year, more than 2 000 inquiries were answered and some
1 000 publications were lent to readers.
As in previous years, a significant number of professional people, research workers, technical co-operation experts and stLJ-

dents visited the library for study purposes.
The library also received a bequest of some 95 books, 27 .periodicals and 79
scientific reports which belonged to the late Dr. Arnold H. Glaser, Director of the
World Weather Watch Department of the WMO Secretariat.
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PUBLIC INFORMATION

General
In 1974, public information activities were mainly devoted to events organized
on the occasion of World Meteorological Day and to the GARP Atlantic Tropical Experiment.

World Meteorological Day 1974
The World Meteorological Day is celebrated every year on 23 March.
chosen for 1974 was "Meteorology and tourism!!.

The theme

Everyone is aware of the importance

of fine weather for the tourist or holiday-maker who naturally follows closely the
weather forecasts given in the press and on radio and television.
Furthermore, an
extensive study of climatic information and its application can greatly facilitate the
development of the tourist industry.
The information material prepared for the day
dealt with the relationship between meteorology and tourism from these two points of
viewo
The poster prepared for this occasion illustrated tourism in summer and in

winter by photographs of mountains and the sea.
Three articles available to Members
for distribution by the press and other media were entitled respectively: "Climatetourism's most important resource ll , liThe meteorologist helps the holiday-maker", uHow

to make the most of the climate for tourism - Ontario shows the way".
Almost eighty
countries from allover the world requested this documentation, occasionally in large
quantity, as well as other brochures or WHO information leaflets.
tries.

Press cuttings describing the celebrations were received from several counVarious organizations connected with tourism also made contributions to this

day.
In Switzerl.and, for example, the National Tourist Office devoted an entire
issue of its finely illustrated monthly publication to meteorology.
At the WHO headquarters in Geneva, a television interview and several radio broadcasts were recorded

in English, French, Spanish and Arabic and broadcast on the national and international
network of the Swiss radio and on that of the United Nations Office in Geneva.
IIMeteorology and telecommunications" was chosen by the International Telecom-

munication Union and WHO as the joint theme for the 1975 celebration of World Meteorological Day and World Telecommunications Day, and the preparation of appropriate
material was undertaken in collaboration between the information services of the two
Secretariats.

Information received clearly shows that the celebration of this day has become
a tradition in many places/with governmental authorities often taking part. Some universities and national meteorological societies also mark this day by organi~ing conferences and debates on the chosen theme or on meteorological subjects of particular
interest.
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Activities related to the GARP Atlantic Tropical Experiment
The different public information activities related to the GARP Atlantic Tropical Experiment, and especially the preparation of an international film on this experiment, were discussed at an informal meeting of representatives of interested Members which was held in Geneva on 25 and 26 February 1974.
The commencement of GATE was officially declared by Mr. M. F. Taha, President
of WMO, during a press conference organized at the WMO Headquarters in Geneva in
June 1974.
A detailed account of the experiment was presented by those in charge
for the numerous journalists in Geneva representing press agencies of different countries.
Dr. Kurt Waldheim, Secretary-General of the United Nations, addressed a special message to WMO expressing his good wishes for the success of GATE and his gratitude to the participating countries.
An official ceremony took place in Dakar on 23 July at the GATE Operations
Control Centre under the presidency of His Excellency Mr. Leopold Sedar Senghor, President of the Republic of Senegal and in the presence of Dr. D. A. Davies, SecretaryGeneral of WMO, representatives of countries taking part in the experiment and important personalities of the Senegalese Government and of diplomatic missionso Operational and scientific personnel involved in the experiment also assisted at this ceremony.
Senegalese television showed the highlights of this ceremony. The Secr"I.'aryGeneral was interviewed on this occasion by representatives of the press and radio.
A press kit on GATE was prepared for the mass media; it comprised features
describing the aims, nature and scientific basis of the experiment as well as information on methods for carrying it out and the calendar of events.
An illustrated
brochure containing more detailed information on the scientific and operational aspects of GATE was published and made available to the press, United Nations information centres and other similar services which collaborate with WHO.
At the national level, several countries organized press conferences and prepared information documents on GATE and their national contribution to this vast projects
Newspaper, radio and television correspondents went to Dakar on this occasion.
P!',.';:\s cuttings received from various sources show that the experiment aroused great
interest in numerous countries.

At the request of the Tropical Experiment Board, the informal meeting in
February 1974 prepared a plan for an international film on GATE to be produced by a
professional film maker using as much as possible of the footage provided by those
countries planning to film certain parts of the experiment.
The 16 mm colour film,
lasting thirty minutes, will involve several narrated sections and portray in an appropriate manner the scientific bases and the international character of GATE.
A contract was signed for the production of this film, the presentation of the
scienti fic and technical aspects being under the supervision of the Director of the
International Scientific and Management Group (ISMG).
A script was drawn up and
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prior to the experiment the countries concerned received a list describing the scenes

which the national teams should film so as to ensure a true picture of GATE and of its
international character.
According to information available at the end of 1974, four
to six Members would contribute footage to the international film.
Film and film loan service

At the end of the year, 108 films were listed in the film library, Members
having contributed two new films.
The number of requests for loans remained high;
as in the previous year, there were frequent requests for loans from the film library
by institutions or universities training personnel in activities in which meteorology

and hydrology playa part.
The film loan service involves considerable administrative work in correspondence, packing and dispatch, customs formalities, etc.
On return, each film is
thoroughly inspected for damage and repaired if necessary.
In the majority of cases,
borrowers co-operate willingly and the system works well in general, although some
films show considerable wear and tear.
Television and radio
Swiss radio and television were kept informed of interesting developments in
the Organization's activities.
With the co-operation of these services, a number of
interviews were made with experts attending WMO meetings or with specialists from the
Secretariat.
The number of interviews or broadcasts made in 1974 greatly increased,
notably in programmes on the Swiss short-wave service intended for abroad.
Seven
languages were used.
WMO activities were regularly covered in the monthly UN radio
programme produced in Geneva.

Photographic archives
A collection of photographs is maintained in the Secretariat, principally as
a source of illustration for publications.
Since requests for photographs greatly
increased, the photographic archives were completely reorganized in 1974. A subject
filing cabinet was set up and a selection was made of the best photographs available
for each different subject, classified under countries. In this way, available photographic documents, particularly those kindly provided to WMO by the national Meteorological Services, are more readily available to other Members and used for information
purposes.
Press services
.

Press releases were distributed to members of the United Nations press corps

1n Geneva who represent most of the world's leading news, radio and television media.

About 2 000 copies were distributed through UN channels and a further 300 copies by
post to persons who applied for them.
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Other information activities

A WHO information day was organized at the "Insti tut du droit de la paix et du
developpement" in the law faculty of Nice (France), in the presence of personalities,
lecturers and students of different faculties of the institute.
Several groups of
mainly students and trainee diplomats visited the Headquarters of the Organization
and lectures on the activities of WMO were delivered, followed by discussions.
Consultations and discussions took place with journalists interested in preparing articles or programmes on WMO and its activities.
Individuals or representatives of
study groups, schools, etc. received, upon request, information on these activities.

PROGRAMME

OF CONFERENCES

Meetings held in 1974
During 1974 there were 84 sessions of WHO bodies of various kinds and of meetings co-sponsored by WHO.
The twenty-sixth session of the Executive Coe,,,i ttee was held in the WHO headquarters from 4 to 13 June.
It was preceded by the Preparatory Committee of the
Executive Committee from 23 May to 1 June.
Regional Associations III (South America), V (South-West Pacific) and VI
(Europo) held their sixth sessions respectively in Buenos Aires in November/December,
in Manila in February and in Bucharest in September.
The Commission for Basic Systems and the Commission for Agricultural Meteorology held their sixth sessions respectively in Belgrade in March/April and in
Washington, D.C., in October.

The Commission for Aeronautical Meteorology held an

extraordinary session in Montreal in April/May.
As part of the preparations for the GATE, the Tropical Experiment Board held
its sixth session in the WHO Headquarters in April while eight informal planning meetings >!ere held in the period January-April.
The following scientific or technical conferences were held in 1974: the
Intercomparison of Conceptual Models used in Operational Hydrological Forecasting
(Geneva, July); Typhoon Modification (Manila, October); the Physical Basis of Climate and Climate Modelling (Stockholm, July/August), co-sponsored by ICSU and with
financial support from UNEP; the Results of the International Hydrological Decade and
the Future Programmes in Hydrology (Paris, September), organized jointly with Unesco.
A Conference of Plenipotentiary Delegations to conclude a new joint Financing
Agreement on North Atlantic Ocean Stations was convened by WHO. The Conferenc~which
was co-sponsored by ICAO, was held in two parts in the WHO Headquarters from
18 February to 1 March and from 4 to 15 November.
The many other meetings held in 1974 included sessions of' expert panels, work-·
ing groups, seminars and symposia, as well as planning meetings on various aspects of
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the World Weather Watch, of the Global Atmospheric Research Programme and of the Programme on the Interaction of Man and his Environment.
Programme of meetings for 1975
A calendar of future meetings scheduled or planned by the Organization is
drawn up by the Secretariat at three-month intervals (15 January, 15 April, 15 July
and 15 October) and circulated to Members, international organizations and others who
ore interested.
Information even of a provisional nature is included in these calendars which are intended to assist Members in their planning for attendance at meetings.
These calendars are not to be regarded as official notifications of WMO meetings~

Use of WHO conference facilities by other organizations or bodies

The Executive Committee, at its thirteenth session (1960), decided that WMO
conference facilities could be used by other organizations or bodies and set forth the
policy and conditions governing the renting of the rooms.
In 1974, the Organization
on General Agreement on Tariffs and Trade (GATT) and the Conference on Security and
Co-operation in Europe· (CSCE) made use of these facilities.
The revenue deriving from this source is used for the maintenance and improvement of the existing conference facilities.

INTERPRETATION, TRANSLATION AND DOCUMENTATION SERVICES
The servicing of the meetings organized or co-sponsored by WMO in 1974 necessitated a substantial amount of support, including provision of rooms and the recruitment of interpreters and other conference staff~
The services of interpreters were

used for about 1 280 man/days; the four interpreter-translators on the permanent staff
covered approximately 48 per cent of this requirement.
A large amount of material was translated into the four working languages for
the various meetings and programmes of the Organization. Altogether, in 1974, the
Language Branch provided translation of 21 593 pages, falling into the following categories: 56 per cent for conference documentation, 17 per cent for publications, and
27 per cent for correspondence and other texts.
Secretariat staff (permanent and
temporary) were able to carry out about 84 per cent of the translation work, the remainder being done by free-lance translators.
The typing and duplicating work carried out by the Documents Production Branch
was of the same order as in 1973.
A large part of this work was devoted to documentation for the seven cons:tituent bodies which met during the year.

PAR T 8
EXTERNAL RELATIONS, LEGAL AND ADMINISTRATIVE MATTERS

CONSTITUTIONAL AND REGULATORY MATTERS
The Executive Committee at its twenty-sixth session (1974) considered a

number of proposals for amendments to the Convention and the General Regulations of
WMO with a view to deciding whether they should be submitted to Seventh Congress,
to be held in 1975.
The proposals for the amendments to the WMO Convention arose from the report

of the working group established by the Committee in 1972, in compliance with a
decision of Sixth Congress (1971), to study the need for ,changes in the Convention in
the light of the activities in hydrology. The Committe •. recommended to CO'1gress the
adoption of certain amendments in order to clori fy the wording of the Conven~30n
relating to WMO activities in hydrology in general. The Committee also requested
Congress to consider the proposals for other amendments, the purpose of which w~s to

provide for the possibility of Hydrological Services having a larger voice in the
appropriate constituent bodies.
The Committee also recommended that Congress adopt several amendments to the
General ReglJlations which seemed necessary in the light of experience.

COMPOSITION AND STRUCTURE OF THE ORGANIZATION
Composition of the Organization

~1

The total Membership of the Organization increased to 139 Members by
December 1974, composed of 127 Member States and 12 Member Territories. Followi'ng

deposit of the instrument of accession to the WHO Convention in accordance with

Article 3 (b) of the Convention, Liberia became the l27th Member State on 9 March 1974.
Annexes I and II show, respectively, the 139 Members of the Organization and
their permanent representatives with WMO on 31 December 1974.

The officers of the Organization elected at Sixth Congress, Mr. M. F. Taha
(Egypt), President, and Messrs. W. J. Gibbs (Australia), J. Bessemoulin (France) and
P. Koteswaram (India), First, Second and Third Vice-Presidents respectively, continued

to serve in those capacities throughout 1974.

'
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At the twenty-sixth session of the Executive Committee, Messrs. Ju. Y. Izrael

(U.S.S.R.) and K. Mohri (Jopon) were designated as acting members of the Committee in
replacement of Messrs. E. K. Fedorov (U.S.S.R.) and K. Takahashi (Japan) respectively,
who retired from their respective national Meteorological Services.

Two ex officio seats on the Exexutive Committee were filled by newly elected
presidents of regional associations in replacement of the former presidents.

Mr. R. Venerando Pereira (Brazil), elected president of Regional Association III
(South America), replaced Mr. O. Piccone Ocampo (Peru); Mr. R. L.. Kintanar
(Philippines), elected president of Regional Association V (South-West Pacific),
replaced Mr. K. Rajendram (Singapore); and Mr. R. Schneider (Switzerland), re-elected
president of Regional Association VI (Europe), retained his ex officio seat on the
Executive Committee.
The following elections of officers of regional associations and technical
commissions took place in 1974:

Regional Association III (South America)
President:

Mr. R. Venerando Pereira (Brazil)

Vice-president:

Mr. G. Echeverri Ossa (Colombia) (re-elected)

Regional Association V (South-West Pacific)
President:

Mr. R. L. Kintonar (Phillipines)

Vice-president:

Mr. Ho Tong Yuen (Malaysia)

Regional Association VI (Europe)
President-:

Mr. R. Schneider (Switzerland) (re-elected)

Vice-president:

Mr. R. Czelnai (Hungary)

Commission for Agricultural Meteorology
President:

Mr. W. Baier (Canada) (re-elected)

Vice-president:

Mr. J. Lomas (Israel) (re-elected)

Commission for Basic Systems

President:

Mr. O. Lonnqvist (Sweden) (re-elected)

Vice-president:

Mr. J. Brinkmann (Federal Republic of Germany).
(re-elected)

A list of the members of the Executive Committee and officers of regional
associations and technical commissions as at 31 December 1974 is given in Annex III.
- - - - - - ______
__ w ____________________________
Structure
of ~ the
Organization and Secretariat_

There were no significant changes in the structure of the' Organization or

the Secretariat in 1974.
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RELATIONS AND CO-ORDINATION WITH OTHER INTERNATIONAL ORGANIZATIONS
Introduction
Collaboration with other international organizations in 1974 followed much

the same pattern as in previous years and concentrated mainly on scientific and
technical matters of mutual interest; it also included co-ordination of a wide range
of administrative and legal matters, as well as matters related to the overall policy
of the Organization. This necessary and highly desirable co-operation was effected
through participation by WMO in meetings convened by other organizations and by
reciprocal representation of other organizations in meetings convened by WMO, ,by the
exchange of correspondence and documentation, by contributions to reports and studies
made by other organizations and through frequent inter-secretariat consultations.
While it was neither possible nor essential to participate in all meetings to which

WMO was invited (almost 600 in 1974), participation was in some cases desirable but
not possible, due to limitations of funds and of staff. This applied, in particular,
to meetings in New York convened by the United

Nations~

In many other cases, WMO

representation was arranged through the good offices of the national Meteorological
Services of the Members concerned, which made officers >:;If their staff ovcd lable to
represent the OrganizQ,tion locally.
The nature and extent of the collabi)rntion with
other international organizations are indicated briefly in the following pa~'n9r(1phs,

further details being given under the appropriate subject headings of this report.

Relations with the United Nations and its subsidiary organs
Recommendations addressed by the United Nations to the Organization

-------------------------------------------------------------------

During its twenty-sixth session, the Executive Committee examined a number

of recommendations addressed to WMO by the General Assembly, the Economic and Social
Council and various special committees of the United Nations.
The Committee examined a resolution concerning the study of regional structures

"ithin the United Nations system and noted in this connexion that WMO could make only
" ~'"ry partial contribution to this study due to the fact that it does not operate on
t.h~ basis of regional offices but, by relying directly on the national Services of its
Members, through a central Secretariat.

The Committee noted that ECOSOC had undertaken a thorough study of the agreements governing the relations between the United Nations and the specialized agencies.

The Committee expressed the opinion that the co-ordinating role of ECOSOC might be
facilitated if ECOSOC were to make its views known in a more direct manner to the
governing body of the agencies with whom the decision-making processes lie, rather
than to the executive heads, whose functions are to carry out the decisions of the
governing bodies.

Noting that ECOSOC had invited the specialized agencies to participate more
actively in its deliberations, and also in the activities of its subsidiary bodies,

in order that their contributions might be made at a sufficiently early stage in the
policy-elaboration process, the Executive Committee expressed satisfaction that
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ECOSOC should thus have recognized the importance of active participation by the
specialized agencies in the first stages of the work leading to making decisions.
In this connexion, the Committee noted that the Secretary-General would continue to

arrange for WMO to be represented at all meetings at which questions of importance
to the Organization are examined, within-the rather narrow limits imposed by its
available staff and financial resources, which sometimes give rise to problems
difficult to solve.
In several UN General Assembly resolutions, the specialized agencies were
invited to take necessary action for implementing the Declaration on the Granting

of Independence to Colonial Countries and Peoples. The Executive Committee examined
these resolutions and requested the Secretary-Generol to include, in the documenta~
tion to be prepared for a thorough discussion of this subject by Seventh Congress,
a statement on the action taken by the United Nations and it. specialized agencies
in response to UN resolutions on apartheid and implementation of the Declaration on
the Granting of Independence to Colonial Countries and Peoples.
It may be recalled in this connexlon that the above-mentioned resolutions
also request the specialized agencies to carry out projects beneficial to refugees
from colonial territories. WHO has already taken some positive steps towards pro-

viding meteorological training for such refugees with concrete results (see page 59).

~~~!~~~~~!-~~~~~~~
In accordance with the procedures established by the Economic and Social
Council, an analytical summary of the Annual Report of the Organization for 1973 was
prepared and submitted to EC050C for its consideration. The analytical summary provides a concise report on the major facets of the Organization's programmes and
activities and the co-ordination of these with the -programmes and activities of other
international organizations. The summary also provides detailed information on actual
and proposed expenditures and includes an organizational chart depicting the structure

of the Organization and of the Secretariat.

WMO participated in the fifty-seventh session of the Economic and Social
Council (Geneva) but it was not possible to arrange for representation at the fiftysixth session (New York) nor any effective participation at the twenty-ninth session
of the General Assembly (New York) although questions of special interest to WHO
were dealt with at both meetings. However, WMO took part in many other meetings of
subsidiary organs of these bodies during the year in connexion with scientific and
technical matters and with administrative and budgetary questions. Representatives

of the United Nations and the United Nations Development Programme participated in
appropriate sessions of WMO constituent bodies held in 1974.
Relations with the United Nations Economic Commissions and their secretariats

Close collaboration continued in 1974 between the Organization and the
Economic Commission for Africa, the Economic Commission for Europe (ECE), the Economic Commission for Latin America (ECLA) and the Economic and Social Commission
for Asia and the Pacific (formerly the Economic Commission for Asia and the For East).
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Collaboration related mainly to matters connected with water resources development
and management as well as other environmental matters. Details of this collaboration
are reported more fully in the sections of this report dealing with scientific and
technical matters. Although there was no specific field of collaboration with the
newly formed Economic Commission for Western Asia (ECWA) during 1974, the Organization
will extend its full collaboration to ECWA on all matters of mutual interest.

WMO collaborated very closely with the United Nations Environment Programme
during 1974 on a number of projects of particular interest to the Organization.
Details on the extent and nature of this collaboration are reported in the section
of this report dealing with environmental matters.

~:~~!~~~~-~~!~-~~:-~~~~!-!~~~::!~~~-~~~!
One report of the Joint Inspection Unit was formally referred to WMO for comments and appropriate action, namely, the report dealing with the UNDP-assisted training programme in East Africoa Among the projects revi(>:1;.ed in the report Ift'JS one
executed by WHO, namely, the East African Institute 1-C'r Meteorological Train:L-.J and
Research. While the remarks of the inspectors on this project were generally com~
plimentary, various aspects of the project were also commented upon. The Execut..:_ve
Committee at its twenty-sixth session (1974) considered these comments as well l"lS
the observations of the Secretory-General. The Committee endorsed the views of tht~
Secretary-General and expressed its appreciation to the inspectors for their valuable
recommendations and supported the lotters proposal that the pro ject should terminate
I

in 1977 rather than in 1976.

~elations

with other United Nations specialized agencies and IAEA

The Organization has previously concluded formal agreements or working arrange-

ments with FAO, the Inter-Governmental Maritime Consultative Organization (IMCO), IAEA,
IC}\{), ITU, Unesco and WHO which provide for inter-ol"ganizational collaboration and coOp,f)l"oi:ion as well as for the co-ordination of programmes in which there is a mutual
interest. This collaboration concerned mainly scientific and technical matters of
common interest and is discussed fully in the appropri(,lte sections of- this report.
There was, in addition, extensive consultation on a continuing basis throughout the
year on administrative, budgetary and legal matters of mutual concern.

Relations with other international organizations

In addition to its co-operation with the United Nations and the specialized
agencies of the United Nations system mentioned in the preceding paragraphs, WMO con_tinued to colloborate with other organizations, both governmental.and non-governmental,

with which it has concluded formal working arrangements. This collaboration was confined almost entirely to scientific and technical matters, the details of which are
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given in the appropriate sections of this report. The organizations involved included
the International Council of Scientific Unions, the Internotional Union for Geodesy
and Geophysics (IUGG), the International Council for the Exploration of the Sea, the
European Space Research Organization, the Danube Commission and the League of Arab
States (through the intermediary of the Meteorological Committee of the League).
The twenty-sixth session of the Executive Committee approved the text of the
exchange of letters which will serve as the basis for formal working arrangements

with the European Centre for Medium-range Weather Forecasting; it decided that the
exchange of letters should be effected when the Convention of the Centre has been
ratified by the participating Members.
WMO also continued its active collaboration with the 17 non-governmental
international organizations listed in WHO Publication No. 60 which have been granted
consultative status with the Organization. Some details of this collaboration are
given in the sections dealing with the sci~ntific and technical work of the Organization.

Aport from the collaboration with those organizations with which WMO has concluded formal. agreements or working arrangements or to which it has granted consultative status, the Organization also collaborated extensively with a large number of
other inte,rnational organizations which to some extent are concerned with meteoro-

logical matters.

ADMINISTRATION
Financial matters*

General remarks

The financial difficulties ar,.,ng from the fluctuations in currency exchange
rates and inflationary trends which were experienced in 1973 continued during 1974.
The Executive Committee at its twenty-sixth session (1974) reviewed the financial
situation and, despite the policy of financial stringency which hod been adopted by
the Organization, found it necessary to seek the approval of Seventh Congress (to
be held in 1975) of a supplementary estimate of US $1.1 million, computed on the
basis of May 1974 prices for the sixth financial period (1972-1975).

~~~2!!~~~_!~!~~!!~~
The year 1974 was the third year of the sixth financial period (1972-1975).
The appropriations to the regular budget approved by the Executive Committee at its
twenty~fifth session (Septemb~r 1973) amounted to $6 750030. The obligations
incurred during 1974 totalled 86 543 22-., leaving a budgetary surplus of $206 806,
The Executive Committee at its twenty-sixth session (May-June 1974) authorized the
Secretary-General to re-appropriate the surpluses that might arise from underexpenditure of the 1974 budget to t~e corresponding parts of the 1975 budget.

* Figures quoted are subject to final audit.
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Contributions
Of the cOAtributions assessed for the year 1974, 88.58 per cent had been
received by 31 December 1974, as compared with the corresponding figures of 84.20
and 85.84 per cent for 1973 and 1972 respectively.

During 1974 six countries fell into arrears for non-payment of contributions
in excess of the regulatory two full years prescribed by Congress. At 1 January 1975,
the number of Members which had forfeited their rights to vote in sessions of constituent bodies and to receive the quota of publications of the Organization free of
charge was thirteen. The following table shows the situation as at 31 December 1974:
Total contributions

assessea---recelved
-------- --------

Percentage

-recelved--------

Balance

~~!!!~~~~~~

$

$

First financial period 1951-1955

1 392 260

1 392 260

100

Second financial period 1956-1959

1 702 306

1 702 306

100

Third financial period 1960-1963

2 912 187

Fourth financial period 1964-1967

7 343 775

2 902 742
7 326 153

99.68
99.76

9 445
17622

12 010 199 11 954 898

99.54

55 301

Fifth financial _period 1968-1971

$

Sixth financio.l period 1972-1975

1972

3 941 437

3 900 395

98.96

41 042

1973

5 212 711

5 141 703

98;64

71008

1974

6 958 482

6164 008

88.58

794 474

$41 473 357 $40 484 465

$988 892

=========== ===========

========

The comparative figures for 1973 and 1951-1973 as at 31 December 1973 wer.e:
Tot.al contributions

ass.essed---rec.elv;a
-------- -------1973
1951-1973

p.ercentage

-j;eceIvea--------

Balance

~~~~!~~~~'!~

$

$

4 794 940

4 037 392

84.20

757 548

34 097 104 32 882 502

96.44

1 214602

$

~~~~~~!L~~e~!~!_~~~~
The ceiling of this fund authorized by Sixth Congress is five per cent of the
maximum expenditure authorized for the financial period 1972-1975 (but not exceeding

$1 000 000).
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No withdrawals were necessary in the financial year 1973 to meet expenses on

the regular budget. The Executive Committee at its twenty-sixth session (1974)
authorized the Secretory-General to make advances against the Working Capital Fund
to meet the expenses of the resumed Conference of Plenipotentiary Delegations convened to establish c new joint financing agreement for the North Atlantic Ocean

Stations under WMO auspices. An amount of $61 865 was drawn against the Working
Capital Fund for that purpose in 1974 and the participating countries will be
requested to repay this amount to WMO in 1975 on the basis of the assessments of
contributions approved by the conference.
The position of the fund at 31 December 1974 may be summarized as follows:
Total

Net balance

assessments

Collected

$878336

$878 336

Trust and

s~ecial

NIL

Withdrawals

-avaIlabI~-

$61 865

$816 471

funds

A list of these various funds as at 31 December 1974 is given in Annex X.
For each of these funds, except the funds held in trust, their respective financial
position as at 31 December 1974 is olso given in Annex X. In addition, a statement
of the cash contributions made to VAP(F) appears in Annex VII.

In 1974, the WMO Secretariat continued to carry out the financial administration of that port of the United Notions Development Programme assigned to WMO.
Details are given in Part 5 of this report, and the financial accounts for the year

will be incorporated in the United Nations accounts for the year 1974.
Publications sales and distribution

The demand for WMO publications continued to be very high during 1974.
Receipts from the sale of the publications and advertisements during 1974 amounted
to $215 600 compared with $178 020 for 1973.
The prices of the WMO publications and subscription rates to the WMO Bulletin
However, the considerable increase in the price of paper
which occurred in 1974 will make it necessary to adjust these rates when the available

were not raised in 1974.

stock of paper is exhausted.

Staff matters
~eneral

Staffing of the Secretariat in 1974 ha, followed the structure established by
Sixth Congress and within the budgetary limits approved by the Executive Committee at
it~ twenly-fifth and twenty-sixth sessions.
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On 31 December 1974, the total number of staff was 263 compared with 262 on
31 December 1973. These figures include the number of persons serving in the Secretariat on those two dates and whose salaries were met from the Organization's General

Fund, from funds allocated for staff in the Technical Co-operation Department or from
funds for supernumerary stoff and consultants.
Annex XI gives details of the classification of staff and its distribution by
nationality on 31 December 1974. The number of Members which had nationals serving
the Organization remained at 45 at the end of 1974.

In 1974, the Secretariat continued to administer the experts and consultants
recruited under the various technical co-operation programmes in which WMO partici-

pates. The distribution of expert missions by field of activity
Table I of Part 5 of this report.

is shown in

In addition to ProfessIonal category personnel, a limited number of clerical
staff are serving at some duty stations to assist senior technical staff in their

administrative duties. They are employed under United Notions rules and are paid in
accordance with the salary rates established by the United Nations for the duty
stations concernedo

Joint Stoff Pension Fund
Conditions of participation in the United Nations Joint Staff Pension Fund
make it mandatory for staff appointed for a period of one year or more to participate

in the fund.
"f'

On 31 December 1974, 341 persons participated in the fund through WMV;
end of 1973 this figure was 356.

at the

Staff Rules
Changes similar to those mode by the United Nations have been introduced in
t'he WHO Staff Rules applicable to Headquarters staff as well as to those applicablet
to technical assistance pro ject personnel. These amendments, which constitute an
improvement in the conditions of service of the staff, will be reported to the
Executive Committee at its twenty-seventh session.
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MEMBERS OF THE WORLD METEOROLOGICAL ORGANIZATION
(on 31 December 1974)
Members (States) under the terms of Article 3, paragraphs (0), (b) and (c) of the WMO Convention:

I.

Afghanistan
Albania
Algeria*

Argentino*
Australia*

Austria*
Bahamas
Bangladesh

Barbodos*
Belgiurn*
Bolivia

Botswana
Brazil*
Bulgaria*
Burma
Burundi

Byelorussian Soviet
Socialist Republic*
Cameroon, United Republic of
Canodo*

Central African Republic*
Chad
Chile

China
Colombia
Congo
Costo Rica

Cuba*
Cyprus*
Czechoslovakia*
Dahomey
Democratic Yemen
Denmork*
Dominican Republic
Ecuador*

Egypt*
El Salvador
Ethiopia
Finland*

France
Gabon

German Democratic Republic*
Germany, Federal Republic of*
Note:

Ghona*
Greece
Guatemalo*
Guinea*
Guyana
Hoi ti*
Honduras
Hungary*
Iceland
India*
Indonesia*
Iran
Iroq*
Ireland*
Israel
Italy
Ivory Coost*
Jomoica*
Japan*
Jordan*
Kenya*
Khmer Republic*
Korea, Republic of
Kuwait*
laos*
Lebanon
liberia
Libyan Arab Republic*
luxembourg*
Madagascar*
Malawi*
Malaysia*
Mali*
Mauritania
Mauri tius*
Mexico
Mongolia*
Morocco*
Nepal
Netherlands*
New Zealand*
Nicaragua*
Niger*

Nigeria*
Norway*
Pakistan*
Panama
Paraguay
Peru
Philippines*
Poland*
Portugal
Romania*
Rwanda*
Saudi Arabia
Sene9al*
Sierra Leone*
Singapore*
Somalia
South Africa
Spain*
Sri Lanka
Sudan
Sweden*
Swi tzer land
Syrian Arab Republic'lITanzania, United Republic of*
Thailand*
Togo
Trinidad and Tobago*
Tunisia*
Turkey
Uganda
Ukrainian Soviet Socialist Republic*
Union of Soviet Socialist Republics*
United Kingdom of Great Britain and
Northern Ireland*
United States of America
Upper Volta*
Uruguay
Venezuela
Viet-Nom, Republic of
Yemen
Yugoslavia*
Zaire*
Zambia

Non-Member countries which have acceded to the Convention of the Privileges and Immunities of the
Specialized Agencies and declared that they will apply it to WHO:
Gambia, Lesotho, Malta

II.

Members (Territories) under the terms of Article 3, paragraphs (d) and (e) of the WMO Convention:
·British Caribbean Territories
Comoro Islands
French Polynesia
French Territory of the Afars
and Issa

Hong Kong
Netherlands Antilles
New Caledonia
Portuguese East Africa

Portuguese West Africa
St. Pierre and Miquelon
Southern Rhodesia
Surinam

* Member States that have acceded to the Convention on the Privileges and Immunities of the Specialized
Agencies.
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LIST OF PERMANENT REPRESENTATIVES
on 31 December 1974
Afghanistan

A. Khalek

Vice-president

Royal Afghan Air Authority
Meteorological Department

P.O. Box 165
Kabul

Albania

R. Mukeli

Institut hydrometeorologique de 10

R. P. d'Alboni8
214 rue Kongresi PMrmetit
Tirona
Algeria

K. E. Mastefa-Kera

Directeur de l'Office de 10 Navigation
oerienne at de 10 Meteorologie
Ministere d'Etat charge des Transports
19 rue Beausejour
Alger

Argentina

D. J. E. Echeveste

Servicio Meteoro16gico Nocionnl
25 de Mayo 658
Buenos Aires

Australia

w.

Bureau of Meteorology
P. O. Box 1289 K
Melbourne
Vic. 3001

Austria

F. Steinhauser

J. Gibbs

Zentralonstolt fUr Meteorologie und Geodynamik
Hohe Warte 38
1190 Wien

Bahamas

E. V. Tynes

Meteorological Department

P.O. Box N.8330
Nassau

Bangladesh

M. S. Mowle

Bangladesh Meteorological Deportment
Sher-e-Bangla Nagar
Docco-15

Barbados

D. F. Best

Me-teorologicol Office

Seawell Airport
Christ Church

Barbados
Belgium

A. Vandenplas

Bolivia

M. Canedo Daze

Institut royal meteorologique de Belgique
avenue Circulaire 3
1180 Bruxelles
Direcci6n General de Meteorologio

Calle Ayocucho 467
La Paz

Botswana

R. J. Anderson

Meteorological Deportment
P.O. Box 599
Gaberones
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Brazil

R. Venerondo Pereira

Servi~o de Meteorologia
Pra9a 15 de Novembro 2
50 ondor
Rio de Janeiro

British Caribbean
Terri tories

C. Eo Berridge

Caribbean Meteorological Organization
P.O. Box 461
Port of Spain
Trinidad

Bulgaria

K. 1. Stantchev

Hydrometeorological Service
Blvd. Lenin No. 66
Sofia

Burma

Tun Yin

Department of Meteorology and Hydrology
Kobo-Aye Pagoda P.O.
Kobo-Aye Pagoda Road
Rangoon

Burundi

M. Ie Representant
permanent du Burundi
au pres de !'OMM

B. P. 331
Bu jumbura

Byelorussian S.S.R.

A. A. Glomozda

Hydrometeorologicol Service of the
Byelorussian SoS.R.
Komsomolskaya Uliea 22
Minsk

Cameroon, United
Republic of

Dinh Mandengue

Meteorologie Nationale
B.P. 186
Douala

Canada

J. R. H. Noble

Atmospheric Environment Service
Department of the Environment
4905 Dufferin Street
Downsview
Ontario

Central African
Republic

E. Kette

Centre meteorologique
B.P. 941
Bangui

Chod

D. Many

Service meteorologique de la Republique du Tchad
Boite postale 429
Ndjamena

Chile

S. Bravo Flores

Direcci6n Meteoro16gico de Chile
Casillo 717
Santiago

China

Chang Noi-chao

Central Meteorological Service
No.6 We To Tsih
Western Suburb
Peking

Colombia

G. Echeverri Ossa

Servicio Colombiano de Meteorolog{a e Hidrolog{a
Carrera 10
N° 20-30,6 0 Piso
Apartado aereo 20032
Bogota, D.E.l

Comoro Islands

A. Chaussard

Metevro1ogie Nationale
73-77 rue de Sevres
92100 - Boul09ne
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Congo

G. Monked!

Service meteorologique
Botte postale 208
Brazzaville

Costa Rica

G.• Lizano Vindas

Institute Meteoro16gico Nacional
Apartodo 7-3350
San Jose

Cuba

M. E. Rodriguez Ramfrez

Observatorio Nacional
Servicio Meteorologico
easCl Blanco
La Habana

Cyprus

C. L. Philaniotis

Meteorological Office
Nicosia

Czechoslovakia

F. Pechala

Institut hydrometeorologique
Holeckova 8
Prague 5-Smfchov

Dahomey

A. Tchibozo

Service meteorologique
Botte pastele 379
Cotanou

Democratic Yemen

M. A. Al Arrosi

Civil Aviation

Khormaksar
Aden
Denmark

K. O. Andersen

Danish Meteorological Institute
Lyngbyvej 100
2100 Copenhagen

Dominican Republic

J. A. Rib Santamaria

Servicio Meteorologico Nacional
23 Avenida Norte No. 1153
Santo Domingo, D.N.

Ecuador

E. Mancheno

Instituto Nacional de Meteorologfc e Hidrologfa
(INAMHI)
Daniel Hidalgo No 132 y 10 de Agosto
Quito

Egypt

M. F. Taha

The Egyptian Meteorological Authority
Koubry EI-Quobba P.O.
Cairo

E1 Salvador

L. Reyes Rivera

Servicio Meteorologfco Nacional
23 Avenida Norte N0 114
Altos
San Salvador

Ethiopia

Tafene Ayalew

Civil Aviation Administration
P.O. Box 978

Addis Ababa
Finland

L. A. Vuorela

Finnish Meteorological Institute
Vuorikatu 24
Box 10503
Helsinki 10

France

J. Bessemoulin

Meteorologie Nationale
73-77 rue de Sevres
92100 - 80u10gne
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Fre'nch Polynesia

J. Bessernoulin

Meteorologie Nationale
73-77 rue de Savres
92100 - Boulogne

French Territory of the
Afars and Issa

J. Bessemoulin

Meteorologie Nationale
73-77 rue de Savres
92100 - 80ulogne

Gabon

J. P. Antcho\.le

Meteorologie nationale
B.P. 377
Libreville

German Democratic
Republic

W. Btj;hme

Meteorological Service
Luckenwalder Strasse 42-46
15 - Potsdam

Germany,
Federal Republic of

E. SUssenberger

Deutscher Wetterdienst
Zentralamt
Frankfurter Strosse 135
605 Offenbach

Ghana

F. A. A. Acquaah

Meteorological Department Headquarters

P.O. Box 87
Legan
Greece

A. Bassiakos

Service meteorologique national
Cholargos
Athanes

Guatemala

C. Urrutia Evans

Observatorio Nacional Meteorologico y
Sisrno16gico
La Aurora
Guatemala

Gu.inea

1. Toure

Ministre du Domaine de l'Economie et
des Finances,
Conakry

Guyana

K. E. D. Potter

Hydrorneteorological Service
Ministry of Works, Hydraulics and Supply
P.O. Box .?~,
Georgetown

Haiti

A. Goutier

Service meteorologique et hydrologique
Departernent de l'Agriculture, des Ressources
naturelles et du Developpement rural
Damien,
Port-au-Prince

Honduras

R. H. Cruz Salgado

Servicio Meteoro16gico Nacional
Direcci6n General de Aeron6utica Civil
Apartado 250
Tegucigalpa D.C.

Hong Kong

G. J. Bell

Royal Observatory
Nathan Road
Kowloon

Hungary

R. Czalnai

Hungarian Meteorological Service
Kitaibel P61 u. 1
Budapest II

Iceland

H. Sigtryggsson

Icelandic Meteorological Office
Reykjavik
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India

P. Koteswaram

India Meteorological Department
Lodi Road
New Delhi 3

Indonesia

w.

E. Sijotouw

Meteorological and Geophysical Institute

Jalan-Arief Rachman Hakim No.3
Jakarta

Iran

A. P. Navai

Iranian Meteorological Organization

Maidan-e Mohammad Reza Shah
Tehron
Iraq

A. G. J.- AI-Sultan

Meteorological De~artment
Baghdad International Airport

Baghdad
Ireland

P. M. A. Bourke

Meteorological Service
44 Upper O'Connell Street
Dublin 1

Israel

G. Steinitz

Meteorological Service

P.O. Box 25
Bet Dagan

Italy

G. Cena

Servizio Meteorologico dell f Aeronautica
Ispettorato delle Telecommunicazioni ed
Assistenza 01 Volo

00144 - Roma/EUR
Ivory Coast

J. Djigbenou

Service meteorologique de Cate d'Ivoire

B.P. 1365
Abidjan

Jamaica

D. O. Vickers

Meteorological Service
Norman Manley International Airport
Jamaica

Japan

K. Mohri

Japan Meteorological Agency
Ote-machi
Chiyoda-ku
Tokyo

Jordan

A. L. Huneidi

Jordan Meteorological Department
Amman Civil Airport
Ammon

Kenya

S. Tewungwa

East African Meteorological Service

P.O. Box 30259
Nairobi

Khmer Republic

Taing Lith

Service meteorologique

162 Vithei Preah Ang
Yukanthor
Phnom-Penh

Korea, Republic of

In Ki Yang

Central Meteorological Office
I, Songwul-dong
Sudaemoon-ku
Seoul

Kuwait

K. M. AI-Yagout

Meteorological Service
Directorate General of Civil Aviation
P.O. Box 17
Kuwait
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Laos

Le Directeur

Service national de la meteorologie du Laos
Bolte postale 323
Vientiane

Lebanan

A. Tosbath

Service meteorologique national
Direction de l'aviation civile
Aeroport international de Beyrouth
Division of Meteorology
Ministry of Commerce
Industry and Transport
Monrovia

Liberia

Libyan Arab Republic

M. M. Zaid

Libyan Meteorological Department
P.O. Box 673
Tripoli

Luxembourg

C. Hansen

Service de la meteorologie et de l'hydrologie
16, route d'Esch
Luxembourg

Madagascar

R. Ranaivoson

Service meteorologique
Boite postale 1254
Tananarive

Malawi

B. Fib-John

Civil Aviation
P.O. Box 30200
Chiriri
Blantyre 3

Malaysia

Ho Tong Yuen

Malaysian Meteorological Service
Jolon SuI tan
Petaling Jaya
Selangor
West Malaysia

Mali

M.' Sissoko

Service meteorologique du Mali
Bolte postale 237
Bamako

Mauritania

A. Sall

Service de meteorologie
Bolte postale 205
Nouakchott

Mauri Hus

B. M. Padya

Meteorological Department
Vacoas

Mexico

S. Aguilar Anguiano

Direcci6n General de GeografIa y MeteorologIa
Avenida del Observatorio 192
Tacubaya, D.F.

Mongolia

D. Tvbdendorj

Hydrometeorological Service
Ulan Bator

Morocco

M. Mekouar

Directeur de l'Air
Ministere des Travaux publics et des
Communications
Rabat

Nepol

G. Lal Amatya

Department of Hydrology and Meteorology
P.O. Box 406
Kathmandu

Netherlands

M. W. F. Schregardus

Koninklijk Nederlonds Meteorologisch Instituut
Utrechtseweg 297
De Bil t
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Netherlands Antilles

J. B. Verdonk

Meteorological Service
Dr. A. Plesmon Airport
Willems tad
Curat;:oo

New Caledonia

J. Bessemoulin

Meteorologie Nationale
73-77 rue de $evres
92100 - Boulogne

New Zealand

F. de Lisle

New Zealand Meteorological Service

P.O. Box 722
Wellington

Nicaragua

E. D. GarcIa Gonzblez

Servicio Meteoro16gico Nacional

10

Calle Sur Este N° lOlA

BOlte rostale 87
Managua, D.N.
Niger

M. H. OJ 0110

Service meteorologique du Niger
Bolte postale 218
Niamey

Nigeria

C. A. Abayomi

Meteorological Department

P.M.B. 12542
Lagos

Norway

P. M. Breistein

Det Norske Meteorologiske Insti tutt
P.O. Box 320
Blindern
Oslo 3

Pakistan

M. Samiullah

Meteorological Services, 37jx, Block No. VI
P.E.C.H.S., Post Office Box No. 8017
Karachi - 29

Panama

O. Herrera M.

Seccion de Hidrometeorolog{a
Apartado 5285
Instituto de Recursos Hidraulicos y
Electrificacion
Panama 5

Paraguay

G. Adolfo do Silva

Direcei6n de Meteorolog{a
Av. Meal. L6 pez 1146
4 0 Pisa
Asunci6n

Peru

O. Piccone Ocampo

Servieia Naeional de MeteorologIo e Hidrolog{a
Avenido Republica de Chile 295
Apartados 1308
Limo

Philippines

R. L. Kintanor

Philippine Atmosphe:ic, Geo~h~sical.and
Astronomical Servlces Admlnlstratlon
Quezon City Development Bonk Building
1424 Quezon Boulevard Extension
Quezon City

Poland

J. Zielinski

Institute of Meteorology and Water Economy
61 Podlesna Street
01-673 Warsa\~
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Servi~o Meteoro16gico Nacional
Rua Saraiva de Ca~valho 2
Lisboa 3

Portugal

A. Silva de Sousa

Portuguese East Africa

A. Silva de Sousa

Servi~o Meteoro16gico Nacional
Rua Saraiva de Carvalho 2
Lisboa 3
Portugal

Portuguese West Africa

A. Silva de Sousa

Servi~o Meteoro16gico Nacional
Rua Saraiva de Carvalho 2
Lisboa 3
Portugal

Romania

N.

Ciovic~

Institut de meteorologie et d'hydrologie
Bucuresti-Ploiesti 97
Bucarest 18

50S.

Rwanda

D. Amri

Service de l'Aeronautique et de 10 Meteorologie
Ministere des Poste~ Telecommunications et
Transports

B.P. 720
Kigali
St. Pierre and Miquelon

A. Chaussard

Meteorologie National
73-77 rue de Sayres
92100 _ Boulogne

Saudi Arabia

R. M. Romaih

General Directorate of Meteorology
P.O. Box 1358
Jeddah

Senegal

M. Seck

Division de 10 Meteorologie
Batiment administratif
B.P. 4014.
Dakar

Sierra Leone

W. A. L. Scott

Meteorological Deportment
F.IB Charlotte Street
Freetown Airport
Lungi

Singapore

K. Rajendram

Meteorological Services
15 Grange Road
Singapore 9

Somalia

M. Osman Awad

Ministry of Transport
P.O. Box 534
Mogadiscio

South Africa

J. J. Ie Roux

Weather Bureau
Private Bog 193
Pretoria
Meteorological Services Department
P.O. Box 8066
Causeway
Salisbury

Southern Rhodesia

Spain

J. Juega Boudon

Servicio Meteoro16gico Nacional
Apartado de Correos 285
Madrid
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Sri Lanka

G.

s.

Jayamaha

MeteorologicQl Service
Buller I s Road

Colombo 7
Sudan

A. E. M. F. El Sharief

Meteorological Deportment

P.O. Box 574
Khartoum
Surinam

A. A. Sandel

Meteorological Service
Kleine Soromoccastraot 33'"

P.O. Box 190
Paramaribo

Sweden

A. Nyberg

Swedish Meteorological and Hydrological
Insti tute

P.O. Box 12108
5-102 23 Stockholm 12
Swi tzerland

R. Schneider

Institut suisse de meteorologie
KrtlhbUhlstrosse 58
8044 Zurich

Syrian Arab Republic

A. W. Kabakibo

Syrian Arab Republic
Ministry of Defence
Mefeorological Deportment
Joul Jammal Street
P.O. Box 4211
Damascus

S. Tewungwa

East African Meteorological Service
P.O. Box 3025-9
Nairobi
Kenya

Thailand

eh.

Meteorological Department
612 Sukumvit Rood
Bangkok 11

Togo

L.-K. Ahiolegbedzi

Tanzania,

United Republic of

Choroen-rajapark

Service de 10 MeUorologie nationole

B.P. 1505
Lome
Trinidad and Tobago

C. Daniel

Meteorological Service
Piarco Airport
Trinidad

Tunisia

M. Ayadi

Service de 10 Meteorologie nationale
A6roport de Tunis-Carthage

Turkey

A. Rumeli

State Meteorological Service
P.O. Box 401
Ankara

Uganda

S. TewungwQ

East African Meteorological Service
P.O. Box 30259
Nairobi
Kenya

Ukrainian S.S.R.

N. P.

~krypnik

Hydrometeorological Service of the
Ukrainian S.S.R.
Zolotovorotskaya OulitzQ 6
Kiev
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Chief Administration of the Hydrolileteorological
Service under the Council of Ministers of the

U.S.S.R.
12 Pavlik Morozov Street
Moscow D-376
Uni tBd Kin~~Jr,m of
Great Britain and
Northern Ireland

B. J. Mason

Meteorological Office
London Road
Bracknell
Berkshire RGl2 2SZ

Uni ted States
of America

R. M. White

National Oceanic and Atmospheric Administration
Rockville
Maryland 20852

Upper Volta

J. P. Ouedraogo

Service meteorologique
Boite postole 576
Ouagadougou

Uruguay

N. W. Amestoy

Direcci6n General de Meteor.ologia
Casillo de Correa 64
Montevideo

Venezuela

O. Coronel Parra

Servicio de Meteorologia y Communicaciones
FAV, Avdo. Bolivar Esta 75
Maracay - Aragua

Viet-Nom, Republic of

Le Directeur

Direction de la Meteorologie du Viet-Nam
8, rue Moc-Dinh-Chi
B.P. No. 390
Saigon

Yemen

Yahya AI-Ha j

Department of Civil Aviation
and Meteorology
Sana'a

Yugoslavia

D. Radinovic

Federal Hydrometeoro!ogical Institute
Bircaninova 6
P.O. Box 604
Belgrade

Zaire

Kashalo-Lukasu-Mbayobo

Service metearologique
Depeche speciale
Kinshasa 1

Zambia

J. P. Henderson

Department of Meteorology
P.O. Box 200
Lusaka
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MEMBERSHIP OF THE EXECUTIVE COMMITTEE AND OFFICERS OF
REGIONAL ASSOCIATIONS AND TECHNICAL

CUN~1LSIONS

(on 31 December 1974)
EXECUTIVE COMMITTEE
President:

M. F. Taha (Egypt)

First Vice-President:

W. J. Gibbs (Australia)

Second Vice-President:

J. Bessemoulin (France)

Third Vice-President:

P. Koteswaram (India)

C. A. Abayomi (Nigeria)

RA I (Africa)

A. P. Navai (Iran)

RA II (Asia)

R. Venerando Pereira (Brazil)

RA III (South Amel-ica)

C. Urrutia Evans (Guatemala)

RA IV (North and Central America)

R. L. Kintanar (Philippines)

RA V (South-West Pacific)

R. Schneider (Switzerland)

RA VI (Europe)

Elected members

F. A. A. Acquaah

(Ghana)

8. Azmy

(Morocco)

G. Cena (acting)

(Italy)

Chang Nai-chao (actin0)

(China)

o.

(Venezuela)

Coronel P(!r:rCl

ANNEX

III

G. Echeverri Ossa

(Colombia)

Ju. A. Izrael (acting)

(Union of Soviet Socialist Republics)

B. J. Mason

(United Kingdom of Great Britain and
Northern Ireland)

K. Mohri (acting)

(Japan)

A. Nyberg

(Sweden)

M. Samiullah

(Pakistan)

E. SUssenberger

(Federal Republic of Germany)

S. Tewungwa

(Kenya, United Republic of Tanzania, and Uganda)

R. M. White

(United States of America)
REGIONAL ASSOCIATIONS

President:

C. A. Abayomi (Nigeria)

Vice-president:

R. H. Ranaivoson (Madagascar)

President:

A. P. Navai (Iran)

Vice-president:

D. Tubdendorj (Mongolia)

President:

R. Venerando Pereira (Brazil)

Vice-president:

G. Echeverri Ossa (Colombia)

President:

C. Urrutia Evans (Guatemola)

Vice-president:

D. O. Vickers (Jamaica)
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III

~~: ~ .~.~~2~ ~ _. ~~ ~ ~=~~! ~ ~~_ ~_ ~ ~~ ~ ~ ~~~::! _~~:~i ~: 2
President:

R. L. Kintanar (Philippines)

Vice-president:

Ha Tong Yuen (Malaysia)

President:

R. Schneider (Switzerland)

Vice-president:

R. Czelnai (Hungary)

TECHNICAL COMMISSIONS

~~~~~~~~~~_i~:_~!~~~£~~:~:_~:~:~::~_~~~~2
President:

W. L. Godson (Canada)

Vice-president:
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ANN E X IV

INDEX OF TECHNICAL ASSISTANCE PRDVIDED DURING 1974
UNDP

United Nations Development Programme

RB

WMO regular budget

FIT

Funds in trust

VAP

Voluntary Assistance Programme*

LTF

Long-term fellowships

Assistance provided under:

-

UNDP
Country
programmes

Country

Inter-cauntr y
programmes

..-

inor
Sma.ll- Large- Smoll- Large- Sem
par Hei-

scale

scale

scale

scale

pat ion**

WMO programmes
Fellowships

FIT

Equipment
and

services

RB

YAP

VAP***

-=.~

AFRICA (Region I)
Algeria

X

Botswana

x

Burundi

X

Cameroon, United Republic of

X

X

x

X

Central African Republic

X

Congo

East African Community

X

x

X

Egypt

X

x

Ethiopia
Ghana

x

Guinea

Lesotho

X

X

X

X

X

X
X

x

X

X

X

Madagascar

Malawi

x

X

X

x

X

x

* Projects requested undel VAl' but implemented under bilateral arrangements are excluded.
**

***

Financial Qssistance provided for participation in seminars.
in seminars without finonciul assistance.
Includes only projects Lompleted during 1974.

Many other countries olso participated
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WMO programmes

UNDP

Country

Country

Inter-country
programmes

programmes

Smallscale

Largescale

Smallscale

Largescale

Fellowships

Seminar
partici-

pation**

FIT
RB

VAP
X

Mauritania
Mauritius

VAP***
X

X
X

X
X

X

Morocco

X

Niger
Nigeria

X

Rwanda

X

X

X
X

X

X

X
X

X

X

X

Somalia
Sudan

X

Togo

X

X

X

X

Senegal
Sierra Leone

and
services

X

Mali

Equipment

X
X

X

X

X
X

Tunisia
Upper Volta

X

Zoire

X

X

Zambia

X

ASIA (Reaian II)
X

Afghanistan

X

X

X

X

X

Bangladesh
Burma

X

X

X

Democratic Yemen
X

Hong Kong

India

X

Iran

X

X

X
X

X

Iraq

Khmer Republic

X

X

Korea, Republic of

X

X

X

X
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UNDP
Country

Smallscale

Largescale

WMO programmes
Inter-country
programmes

Country
programmes

Smallscale

Largescale

Fellowships

Seminar
participotion**

Kuwait
Laos

FIT

services

RB

VAP

VAP***

X
X

Mongolia

X

X

X

X

X

X

X

X

Nepal

X

Pakistan

X

Saudi Arabia

X

Sri Lanka

X

X

Thailand

X

X

X

X

X

X

X

Viet-Nom, Republic of
Yemen

Equipment
and

X
X

X

SOUTH AMERICA (Region III)
Argentina

X

Bolivia

X

X
X

X

X

Brazil
Chile

X
X

Colombia
Ecuador

X
X

X

X

Guyana

X

X

X

X

X

X
X

Surinam

X

Uruguay

X

X

X

Venezuela

X

X

X

NORTH AND CENTRAL AMERICA
(Region IV)
Bahamas

X

X
X

Barbados

Belize

X

X

Paraguay

Peru

X

X

X

X

X

X

X

ANNEX IV

115

WMO programmes

UNDP
Country
programmes

Country

Fellowships

Small-

Large-

Small- Large- Seminar

scole

scale

scale

British Caribbean Terri todes
Costa Rica

Inter-country
programmes
scale

participotion**

FIT

RB

VAP

Equipment
and
services
VAP*'~*

X
X

X

Cuba

X

Dominican Republic

X

X

X

El Salvador

X

X

Guatemala

X

X

Honduras

X

X

Jamaica

X

X

X

X
X

X
X

Mexico

X

Netherlands Antilles

X

Nicaragua

X

Panama

X

X
X

X

Trinidad and Tobago

X

X

X

SOUTH-WEST PACIFIC ,Reaion V)
Indonesia

X

Malaysia

X

Philippines

X

X

X

X

X

X

Singapore
EUROPE (Reaien

X

X

X

X

X

vI)

Bulgaria
Cyprus

X

X

X

X

X

Czechoslovakia

Greece

X

X

X

Israel

X

Jordan

X

Lebanon

X

Poland

X

Romania
Syrian Arab Republic

Turkey

X

X

X

X

X

X

X

X

X

X

X

ANNEX V
TECHNICAL ASSISTANCE PROJECTS IMPLEMENTED IN 1974
(UNDP and funds in trust)

I.

COUNTRY PROGRAMMES

COUNTRY

ASSISTANCE PROVIDED

MAN/MONTHS

REMARKS

WMO REGION I (Africa)
ALGERIA
Project:

Hydrometeorological Training and Research Institute, Oran (see Annex VI)
8/61 Project manager and instructors in instruments and methods of observation (2), syn-·
optic meteorology, agrometeorology (2), forecasting and hydrometeorology

Experts :

Consultants:

10/11 APT, low-layer turbulence, satellite data, tropical meteorology, st,ati'sticIi,
data processing, Mediterranean meteorology, agrometeorology, radar electronics and
rain stimulation

Fellowships:

9/38 Forecasting (4), hydrology, offset, instruments (3)

Equipment:

Meteorological and hydrological instruments, calibration and telecommunication equipment, training aids

BOTSWANA

Expert:

1/12 Meteorological organization and training (operational)

Fellowships:

8/52 General meteorology (7), advanced meteorology

BURUi'IlI
Expert:

1/11 Meteorological organization and training

Fellowships:
Equipment:

2/10 General meteorology
Meteorological instruments

CAMEROON, UNITED REPUBLIC OF
Expert:

1/2 Hydrometeorology

Fellowships:

5/35 Meteorological instruments, agrometeorology, hydrometeorology, general meteo-

rology (2)
Eguipment:

Meteorological equipment
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COUNTRY

ASSISTANCE PROVIDED
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MAN/MONTHS

REMARKS

EAST AFRICAN COMMUNITY
Expert:

1/3 Climatology

EGYPT
Project:

Meteorological Institute for Research and Training, Cairo - Phase II (see Annex VI)

Experts:

3/30 Project manager, computer programmer and radiation specialist

Fellowships:

10/43 Numerical weather prediction, computer programming (4), agricultural meteo-

rology (2), radiation (2) and physical meteorology
Eguipment:

Agrometeorological equipment, radiation instruments, testing equipment, computer
accessories and office equipment

GHANA
Expert:

1/6 Meteorological organizationsnd training (operational)

Fellowships:
Eguipment:

2/6 General meteorology and climatology
Telecommunications equipment

GUINEA
Project:

Strengthening of the National Meteorological Service (see Annex VI)

Experts:

3/36 Climatology, instruments and telecommunications

Fellowships:

6/34 Telecommunications (2), forecasting (2), meteorological instruments and agrometeorology
Meteorological instruments, workshop equipment, telecommunications maintenonce workshop, vehicles and office equipment

Equipment:

LESOTHO
Expert:

1/4 Meteorological organization (operational)

Fellowship:
Equipment:

1/3 General meteorology
Office equipment, technical publications

MADAGASCAR
Project:

Establishment of a Cyclone and Thunderstorm Forecasting, Detection and Warning System
(see Annex VI)

Experts:

3/16 Project manager, radar meteorology and radar electronics

Fellowships:
Equipment:

3/20 Tropical meteorology, hydrometeorology and climatology
Weather radar
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COUNTRY

ASSISTANCE PROVIDED

MAN/MONTHS

REMARKS

MALAWI
Fellowships:

Equipment:
Project:

2/15 Agrometeorology and general meteorology

Radiation equipment

Water Resources Assessment of the Lake Malawi Catchment (see Annex VI)

Experts:

2/14 Team leader (operational) and hydrological data processing (operational)

Equipment:

Hydrological and meteorological equipment, vehicles

MAURITIUS
Fellowships:

5/37 Advanced meteorology (2), meteorological telecommunications and general meteorology (2)

Fellowships:

3/12 Agrometeorology

NIGERIA

RWANDA
Expert:

1/12 Meteorological organization and training

Fellowships:
Equipment:

3/15 General meteorology (2), meteorological instruments
Meteorological equipment and generator

SENi:GAL
Project:
Expert:

Establishment of a National Meteorological Service (see Annex VI)
1/12 Meteorological organization

Fellowships:
Equiement:

6/70 Climatology, hydrometeorology (2), meteorological technician (2), ogrometeorology
Agrometeorological equipment and vehicles

SIERRA LEONE
Expert:

1/8 Aeronautical meteorology (operational)

Equipment:

Meteorological equipment and vehicle

SUDAN
Fellowships:

12/65 General meteorology

Fellowships:

2/4 Agrometeorology and general meteorology

TOGO
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COUNTRY

ASSISTANCE PROVIDED
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MAN/MONTHS

REMARKS

TUNISIA
Proiect:

Strengthening of the National Meteorological Service (see Annex VI)

Experts:

5/41 Project manager, hydrometeorology, agrometeorology, synoptic meteorology and data
processing

Consultants:

4/5 Facsimile reception (2), data processing and mid-project review

Fellowships:

3/6 AgroDleteoroiogy and hail-prevention techniques (2)

Equipment:

Office equipment, hydrological, meteorological, seismological, agrometeoro!ogical and
radiation equipment and weather radar

UPPER VOLTA
Eguipment:

Hydrological equipment

ZAIRE
1/2 Meteorological instructor. Completed a long mission as instructor in the Meteorological Training Centre in Kinshasa

Expert:

WMO REGION II (A'ia)
AFGHANISTAN
Project:

Development of Meteorological Services (see Annex VI)

Experts:

3/25 Project manager, hydrometeorology and meteorological instruments

EXpert (associate):
Fellowships:
Equipment:

1/10 Meteorological instruments

2/16 Hydrometeorology and advanced meteorology
Data-processing equipment, agrometeorologicol instruments, APT spare parts

BURMA
Fellowship:

1/6 Hydrology

INDIA
Expert:

1/1 Consultant in river and flood forecasting

IRAN
Experts:

2/16 Meteorological training and instruments
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COUNTRY

ASSISTANCE PROVIDED

MAN/MONTHS

REMARKS

KHMER REPUBLIC
Project:

Strengthening of the Khmer Notional Meteorological Services (see Annex VI)

Experts:

3/36 Project manager, meteorological instruments and climatology

Fellowships:
Eguipment:

4/19 General meteorology
Training aids, workship and office equipment, mini-computer and data-processing
e;quipment

KOREA, REPUBLIC OF
Project:

Meteorological Training and ResearGh Institute (see Annex VI)

Experts:

2/18 Project manager, meteorological instruments

Equipment:

Demonstration and training aids, workshop, laboratory and office equipment, vehicles

KUWAIT
Expert:

1/4 under FIT, meteorological instruments

LAOS
Fellowships:

4/6 Agrometeorology

MONGOLIA
Project:

Expansion of Meieorological and Hydrological Services (Phase I) (see Annex VI)

2/9 Project manager, data processing

Experts:

Fellowship:
Equipment:
Project:

1/6 Instrument maintenance and repair
Spare parts for vehicles, consumables for meteorological instruments

Expansion of Hydrometeorological Network and Improvement of Hydrometeorological Services

(Phase II) (see Annex VI)
Expert:

1/3 Project manager

NEPAL
Fellowship:
Project:
Expert:

1/4 Climatology

Expansion of the Meteorological Service (see Annex VI)
1/1 Project manager

Fellowship:
Equiement:

1/9 Climatology
Training aids, meteorological and agrometeorological instruments, vehicle
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COUNTRY

ASSISTANCE PROVIDED

MAN/MONTHS

REMARKS

PAKISTAN
Expert:

1/2 Consultant in flood forecasting

SAUDI ARABIA
Expert:

1/12 Meteorological telecommunications

Fellowshipl

1/9 Meteorological telecommunications

SRI LANKA
Expert:

1/12 Agrometeorology

Fellowships:
Equipment:

2/7 Agrometeorology, agroclimatology
Vehicle, basic meteorological and agrometeorological equipment, office equipment,
technical publications

THAILAND
Fellowships:

2/20 Aeronautical meteorology, meteorological statistics

YEMEN
Expert:

1/12 Senior meteorological adviser

Fellowship~

Equipment:

1/2 Meteorological organization and forecasting
Meteorological and agrometeorological instruments, office equipment

WMO REGION III (South Americo)
ARGENTINA
Fellowship:

1/12 Advanced meteorology

BOLIVIA
Expert:
Project:

1/1 Installation of hydrometeorological networks
Development and Improvement of the Meteorological and Hydrological Services (see Annex VI)

Experts:

2/7 Project manager, meteorology

Fellowship:
Equipment:

1/4 Climatology
Meteorological and hydrological instruments, spore parts

CHILE
Expert:

1/1 Agrometeorology (completion of a l2-month mission)

Fellowship:

1/6 Agrometeorology
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COUNTRY

ASSISTANCE PROVIDED

MAN/MONTHS

REMARKS

COLOMBIA
Project:

Colombien Meteorological and Hydrological Service (see Annex VI)

Experts:

4/48 Project manager, hydrology, meteorology and instruments

Fellowship:
Equipment:

1/12 General meteorology
Meteorological and hydrological instruments, spare parts, vehicles

ECUAOOR
Fellowships:

2/12 Meteorological instruments

PARAGUAY
Project:

Expansion and Improvement of the National Meteorological Service ($ee Annex VI)

Experts:

3/30 Project manager, meteorology and hydrology

Fellowships:
Equipment:

4/23 Synoptic meteorology, agrometeorology, hydrology and instruments
Training aids and equipment

PERU
1/1 Data processing

Expert:

URUGUAY
Project:

Development of the General Directorate of Meteorology of Uruguay (see Annex VI)

Experts:

2/14 Project manager, instruments

Fellowships:
Equipment:

6/42 Advanced meteorology (4) and meteorological instruments (2)
Meteorological instruments

WHO REGION IV (North and Central America)

BAHAMAS
Expert:

1/12 Adviser in meteorology

BELIZE
Experts:
Equipment:

2/22 Adviser in meteorology and radar technician
Teleprinters

123

ANNEX V

COUNTRY

ASSISTANCE PROVIDED

MAN/MONTHS

REMARKS

COSTA RICA
Experts:

2/24 Meteorology and hydrology

CUBA
Proiect:

Expansion and Improvement of the Meteorological Service (see Annex VI)

Experts:

3/25 Project manager, agrometeorology and instruments

Equipment:

Vehicles, ogrometeorological, telecommunications and office equipment

DOMINICAN REPUBLIC
Project:

Development of the Notional Meteorological Service (see Annex VI)

Experts:

2/24 Project manager, climatology and instruments

Fellowships:
Eguipment:

11/20 Agrometeorology, climatology, hydrometeorology and tropical meteorology (8)
Vehicles, data-processing equipment, meteorological instruments, training aids,
telecommunications and instruments laboratory

EL SALVADOR
Experts:

2/18 Meteorology and hydraulic resources

Fellowships:

2/18 Advanced meteorology and hydrology
Vehicle, data-processing equipment, meteorological, agrometeorological and hydrological instruments and spare parts, laboratory equipment

Equipment:

GUATEMALA
Experts:

2/23 Meteorology and hydrology
Data-processing equipment, instruments laboratory, office equipment, spore ports

Equipment:

HONDURAS
Experts:

3/27 Meteorology, hydrology and radiosonde techniques

Equipment:

Vehicle, meteorological and hydrological instruments and spare parts, data-processing
equipment

JAMAICA
Fellowship:

1/6 Agrometeorology

NICARAGUA
Experts:
Equipment:

2/23 Meteorology and hydrology
Vehicle, meteorological and hydrological instruments and spare parts, data-processing
equipment
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COUNTRY

ASSISTANCE PROVIDED

REMARKS

MAN/MONTHS

PANAMA
Expert:

1/12 Meteorological organization

WMO REGION V (South-West Pacific)

INDONESIA
Fellowship'Project:

1/5

Agrometeorology

Meteorological project in Irian Jeye (see Annex VI)

Expert:

1/3 Project manager

Eguipment:

Meteorological instruments, telecommunications equipment, radar test equipment

MALAYSIA
Expert:

1/2 Hydrometeorology (completion of a 27-month mission)

Eguipment:

Telemetering equipment

PHILIPPINES
Fellowship:
Project:

1/6 Atmospheric ozone research

Meteorological Workshop Organization and Instrument Maintenance

Experts:

(see Annex VI)

3/26 Workshop organization, radar maintenance and hydrometeorology

Fellowships:
Eguipment:

2/10 Instruments, radar maintenance
Radar test equipment, workshop equipment, technical pUblications

WHO REGION VI (Europe)
CYPRUS
Expert:

1/8 Meteorological station network

Fellowship:

1/3 Meteorological instruments

Eguipment:

Basic meteorological instruments

GREECE
Expert:

1/2 Agrometeorological survey

Fellowships:

4/17 Hydrological analysis, aeronautical meteorology, synoptic meteorology and
climatology
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COUNTRY

ASSISTANCE PROVIDED

MAN/MONTHS

REMARKS

JORDAN
Expert:

1/5 Agrometeorology

Fellowship:
Eguipment:

1/2 Meteorological instruments
Training aids, meteorological instruments, office equipment, calibration chamber

LEBANON
Expert:

1/2 Synoptic meteorology

Expert:

1/1 Computer applications (data plotter)

POLAND

Fellowships:
Project:

2/6 Automatic data processing, data distribution

(executed by UN with WMO associated in establishment of flood warning system) Planning the
Comprehensive Development of the Vistula

River;

sub-project Sola River

ROMANIA
Project:

Planning Water Control in Upper Muresh Basin (executed by FAO with WMO associated in

hydrological forecasting aspects) (see Annex VI)

Fellowships:
Equipment:

2/5 Hydrology, hydrological models
Telemetering rainguage and water-level recording system

*

*

*
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II.

INTER-COUNTRY PROGRAMMES

COUNTRY

ASSISTANCE PROVIDED

MAN/MONTHS

REMARKS

AFRICA (Region I)
Project:

Regional Meteorological Training Centre, Lagos, Nigeria

Experts:

2/19 Senior instructor and instructor. A 24-month course for Class II meteorologists
was completed in July 1974; all students from the following countries passed the final
examination: Nigeria (6), Botswana (4), Sudan (3), Sierra Leone (2) and Cameroon,
United Republic of (2). A new 24-month course with 17 students commenced in November
1974. From January 1975 the Centre will be supported under the UNDP country programme
for Nigeria and not under the inter-country programme for Africa

Eguipment:
Project:

Training aids

Hydrometeorological Survey of the Catchments of the Lakes Victoria, Kyoga and
Mobuto Sese Seko (see Annex VI)

Experts:

2/12 Meteorology and hydrology

Fellowships:

Eguipment:
Project:

1/5 Hydrology
1/8 Hydrology
Rwanda: 1/7 General meteorology
Sudan: 1/9 Hydrology
Tanzania, United Republic of: 1/8 Computer programming
Meteorological and hydrological equipment

Flood Forecasting and Warning System on the Niger River Basin (see Annex VI)

Experts:

2/18 Project ~onager and administrative officer

Fellowships:

Guinea: 2/12 Hydrology, instrument repair
Mali: 1/6 Instrument repair
Hydrometric instruments, telecommunication equipment, boats and vehicles

Equipment:
Project:

Egypt:
Kenya:

Ea,st African Ins.titute for Meteorological Training and Research, Nairobi, Kenya
(see Annex VI)

Experts :

10/79 Project manager, professor (Head of Department in Nairobi University) (2), senior
lecturer (2) and instructors in general meteorology (3), agrometeorology and hydrometeorology

Fellowships:

Kenya: 2/8 Advanced meteorology, numerical weather prediction
Tanzania, United Republic of: 1/3 Radar meteorology
Uganda: 1/4 Radar meteorology
Ethiopia: 1/11 General meteorology (Class II)
studying at the
Malawi: 2/22 General meteorology (Class II)
insti tute
Sierra Leone: 1/12 Advanced meteorology (Class I)
Somolia: 2/24 General meteorology (Class II)
Zambia: 2/12 General meteorology (Class I)

1

Equipment:

Meteorological equipment, vehicle,

books and publications
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COUNTRY

ASSISTANCE PROVIDED
Project:

MAN/MONTHS

REMARKS

Planning and Development of Hydrometeorologicol Networks in Africa, Addis Ababo, Ethiopia

Expert:

1/12 Hydrometeorologist.

In 1974 the expert visited Gambia, Nigeria, Senegal, Tanzania,

United Republic of, and Togo, reviewed the hydrological network and facilities in each

country and mode recommendations for their improvement.
Project:

Meteorological Centre - Sudano-Schelian Belt

Consultants:

4/12 Team leader, hydrology, agronomy and meteorology

A three-man WMO/FAO mission visited the seven Sahalien countries (Chad, Gambia,
Mali, Mauritania, Niger, Senegal and Upper Volta) and elaborated a programme for
mitigating the effects of droughts in the future. This includes the establishment
of a regional training centre and national pl'ojects for the improvement and
expansion of the meteorological and hydrological network and facilities in the
seven countries.

ASIA AND THE SOUTH-WEST PACIFIC (Regions II and V)
Typhoon Programme in ESCAP Region:
Experts:

Technical Support to the Regional Typhoon Programme (see Annex VI)

2/24 Synoptic meteorology, telecommunication and electronic equipment

Equipment:

Radar test equipment, telecommunication and workshop equipment

Regional Telecommunication Expert
Expert:

1/9 Telecommunications engineering. The expert gave advice on the Tehran RTH installation programme, visited Afghanistan, Iraq and Kuwait and made proposals for improving
their data-collection and transmission systems.

Seminar on Meteorological Telecommunications Equipment and Procedures
Consultants:

2

Participants:

27 (18 were financially assisted)

LATIN AMERICA (Regions III and IV)
Project:

Advanced Training in Meteorology in the English-speaking Caribbean Countries (see Annex VI)

Experts:
Equipment:
Pro ject:

2/16 Project manager, lecturer in meteorology
Books, training aids and equipment

Co-ordination and Consolidation of Hydrological Activities in the Central American-Isthmus
(see Annex VI)

Experts:

1/12 Project manager

12B

Arf<EX V

COUNTRY

ASSISTANCE PROVIDED
Fellowships:

MAN/MONTHS

REMARKS

Costo Rica: 1/6 Hydrology
Honduras: 3/6 Tropical meteorology (2), hydrology

Panama: 1/6 Hydrology
Equipment:

Project:

Data-processing, office and reproduction equipment, water laboratory, spare ports

Meteorological Training in Lotin America

Fellowships:

(see Annex VI)

General meteorology - Cla •• I: Bolivia (1/12), Chile (3/31) , Colombia (5/50),
Ecuador (1/12), Paraguay (l/S), Venezuela (4/31), Dominican Republic (2/24),
[1 Salvador (5/55), Guatemala (1/3), Panama (2/17)
Advanced meteorology - Class I:

Colombia (1/12), Hondura~ (1/10)

General meteorology - Class"II:

Paraguay (2/15), Costa Rica (3/18),

Dominican Republic
Honduras (2/20)
Fellowship (special):

Barbados:

(1/3), El Salvador (2/15), Guatemala (1/3),

1/7 Electronics

Chair of Meteorology at the University of Costa Rica
Expert:

1/12 Professor. five students, including two fellows from Colombia and Honduras,
completed the one-year postgraduate course and obtained the degree of "Licenciado en
meteorologia" in 1974 and four stUdents, including a fellow from Panama, were attending
the Bachelor course at the end of the year; all other students are nationals of
Costa Rica.

EUROPE (Region VI)
Seminar on Morine Meteorological Services for Coastal and Marine Activities
Consultants:
Participants:

4
31 (7 were financially assisted)

ANN E X VI
UNITED NATIONS DEVELOPMENT PROGRAMME - LARGE-SCALE PROJECTS
PROJECTS APPROVED IN 1974
Country projects

The main objective of this project which is scheduled to last three years is the expansion and
improved operation of the network of meteorological observing stations including the establishment of a
radiosonde/rodiowind station at Katmandu. A system of regular station inspection and a maintenance and repair unit will be established, data-collection and transmission facilities will be improved and the analysis,
processing and publication of climatological data will be modernized.

The UNDP contribution of about US $490 000 includes 78 man/months of expert services, seven
fellowships in climatology, synoptic meteorologYt radiosonde operations and telecommunications and substantial
provision for meteo~ological instruments, workshop equipment and a radiosonde station. The project became
operational in December 1974, with the arrival of the project manager, and one fellowship has been implemented.
Inter-country projects

A three-year project to provide technical support to the typhoon programme in the ESCAP region
was approved by the UNDP late in 1973 and became operational in January 1974. Its objective is to assist
the countries of the members of the Typhoon Committee in reducing loss of life and property from the disastrous floods and winds associated with tropical storms by the improvement of meteorological and hydrological observing networks and telecommunication facilities and the development of typhoon and flood forecasting systems.
The project includes the services of three experts, five fellowships and US $350 000 for equipment to improve observational facilities and data collection in the participating countries. The senior
technical adviser, telecommunications-cum-electronics expert and hydrologist (the latter provided by ESCAP)
who had served in the preceding small-scale project continued their assignment in this project. A considerable amount of equipment consisting mainly of radar accessories, test instruments and telecommunicotions
equipment for collection and transmission of synoptic data and the transmission of radar pictures was ordered
in 1974 for delivery in 1975.

PROJECTS UNDER EXECUTION CONTINUING FROM 1973
Country prolects

The project in Afghanistan, implementation of which commenced in August 1969, is scheduled to be
completed in April 1975. Most of the objectives have been achieved. An Institute of Applied Meteorology
has been established and is now responsible for providing advice and information for both planning and operation of various development activities in agriculture, food production and water resources management. The
network of synoptic, climatological and rainfall stations has been considerably strengthened and a number of
nationals have been trained, through fellowships, in different aspects of meteorological W"lrk.
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The Government has proposed a three-ye_or Phose II pro ject for intens! fying the agrometeorologicol
activities of the Meteorological Service. In particular it has been proposed to establish a data-processing
unit for the analysis and processing of meteorological data relevant_ to agriculture and to carry out investigations on ogrometeorological problems with specific reference to increase of agricultural production in
Afghanistan. This project is likely to be approved early in 1975 and its implementation to commence in May
of that year.

The purpose of the project is to train meteorological personnel at all levels at the Hydrometeorologicol Institute and carry out research in the application of meteorology to agriculture and water resources in semi-arid zones. In 1974, 34 students completed courses at the Institute (10 Class IV level,
9 Class III, 13 Class II and 2 Class I) and 226 students were under training at the end of the year (63
Class IV, 48 Class III, 109 Class II and 6 Class I). Research is being conducted in numerical weather prediction, agrometeorology and radiation. In support of agrometeorological research the Government provided
ewell-equipped research station instrumented with 84 automatic-recording sensors capable of measuring
various parameters every three minutes.

Field activities in this project were terminated in June 1974, the principal objectives being
satisfactorily met. Although all of the stations envisaged in the original project plan were not established,
the project contributed significantly to the improvement of meteorological and hydrological services in
Bolivia. The national Meteorological and Hydrological Service has taken over the responsibility for com~
pletion of the remaining installations and WMO has arranged for a consultant to supervise this work during
four one-month visits. Negotiations to implement a second phase of the project are expected to commence in
the second half of 1975.

The project to consolidate and improve the meteorological and hydrological services of Colombia
was completed in December 1974 and all major project objectives were satisfied. The major achievements were
the creation of a very well equipped unified Meteorological and Hydrological Service, the establishment of a
dense network of meteorological and hydrological ob:;erving stations, an instrument laboratory and workshop
and facilities for data processing and publication.

The purpose of this project is to improve the Meteorological Service of Cuba, especially in the
development of on efficient hurricane forecasting and warning system and in processing meteorological data
for agricultural and general use. The principal activities in 1974 included the completion of a laboratory
for calibration and repair of instruments, installation of telecommunication equipment, construction of
facilities and on-the-job training of personnel in instrument calibration and agrometeorological research.
The three meteorological radars installed in 1973 operated satisfactorily during the 1974 hurricane season.
The project received an additional allocation of a quarter of a million dollars to compensate for losses
,through currency fluctuations in the past two years. Orders to a value of over US $200 000 have been placed
for telecommunications equipment, meteorological and agrometeorological instruments and vehicles.

The project to improve the facilities and operation of the national Meteorological Service is
continuing satisfactorily. In 1974 a flood-forecasting unit was established in the Hydraulic Resources
Institute, an instrument laboratory was remodelled, two agrometeorological stations were established and most
of the archived data were put on punch-cards for processing. Most of the equipment to be provided under the
project has been ordered' and is now being delivered. Three fellows commenced one-year courses in agrometeorology, climatology and hydrometeorology and eight forecasters followed special short courses for familiarization with recent developments in tropical analysis and forecasting.
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The purpose of the Phase II project is to expand the research programme started at the Meteorological Institute for Research and Training during the first phase, establish a computer centre equipped
with a medium-size computer and provide training in the operation of the computer centre. In 1974, the
IBM 370/145 computer which had been installed in 1972 was used extensively in numerical weather prediction

and statistical forecasting research.

Various numerical forecasting models were tested to determine their

applicability to the region and the most suitable were incorporated into an operational forecasting system.
Research was also carried out in ag:rometeorology and micrometeorology.

The training of meteorological personnel continued to be a very important activity at the Institute;
14 courses were given in the year, 13 of which were conducted by national instructors and one (a course in
radiation instrumentation) by a WHO expert.
This project was officially completed at the end of the year although the assignments of some
experts are continuing into 1975. The success of this project in achieving its objective is due largely to
the strong counterpart support, both financial and man-power, provided by the Government.
Guinea:

Strengthening of the Notional Meteorological Service

-------------------------------------------------------------

The objective of this project is to assist the Government in developing its Meteorological Service
by improving the data-collection network, installing an instrument workshop and training personnel. Activities
during the year included the improvement of observing stations by the installation of some new instruments;
repair and calibration of instruments in the laboratorYi installation of telecommunications equipment in a
number of stations; and the training of personnel in the processing and analysis of climatic ·data, meteorological instruments and telecommunications.

This pro ject for the rehabi1.i tat ion and strengthening of meteorological services in Irian Jaya wos
completed in March 1974. During the project eleven synoptic stations were completely re-equipped and three
new synoptic stations, six pilot-balloon stations, one radiosonde-radiowind station and two agrometeorological
stations were established. The forecasting office in Biak was rehabilitated and is now equipped with a radiosonde-radiowind unit, a weather radar, facsimile receivers, radioteletype receivers and printers, and receives
APT pictures daily. Training was given to weather observers, radiosonde observers and radar technicians. Two
technicians received training in radiosonde and meteorological instruments under pro jed fellowships.

~~~::_~:e~~!~~~

__~!::~~!~:~~~~_~!_!~:_~~~:~_~~!!~~~!_~:!:~:~!~~!~~!_~::~!~:

The aim of the pro ;ect is to strengthen the Meteorological Service through the improvement of the
observing network and central facilities ond the training of personnel. Since the network aspect is hampered
by military operations, efforts have been concentrated primarily on the training of personnel. Courses for
Class III personnel were conduded in the country and four fellows were sent abroad to receive training at
the Class II level. An instrument workshop and calibration laboratory were established and a system of regular inventories was initiated. A mini'·computer was provided at the end of 1974 to facilitate the processing
and analysis of climatological data.

The main objective of this project is to establish a Meteorological Training and Research Institute
which will provide regular training courses for junior-grade personnel, refresher courses for Class II meteorologists and research facilities for meteorological graduate students.
The project became operational in March 1974 with the arrival of the project manager; an instrument expert joined the project in April and began the establishment of workshop and instrument-calibrotion
facilities. A new building for the Institute is now under construction by the Government.
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The purpose of the pro ject is to assist the Government in establishing a cyclone Clnd thunderstorm

forecasting, detection and warning system by installing three 10 em weather radars, expanding the synoptic
station network,estoblishing maintenance facilities and developing methods of interpreting radar echoes and
forecasting meteorological conditions associated with tropical cyclones.

The first of the three storm-

detection radars was delivered late in 1974 and will be installed early in 1975; a radar meteorologist
joined the project in October and 0 radar electronics expert in November. Climatological investigations have
been started and the training of counterpart stoff has proceeded according to schedule.
Malawi:

Water Resources Assessment of the Lake Malawi Catchment

-------------------~".-------------------------------------------

The objective of the project is the assessment of the water resources potential of the Lake Malawi
catchment area as a basis for the development of hydroelectric power, irrigation, domestic and industrial
water use and recreation programmes.
Two operational experts, a team leader and a hydrologist, are assisting in carrying out the project. Hydrological and meteorological equipment was provided. Observation stations have been improved and
studies to assess the water balance of the catchment have been initiated.

This five-year project, which was successfully concluded in June 1974, made on important contribution to the improvement of the meteorological network ond the modernization of forecasting services. Altogether
11 agrometeorological, 23 hydrological and 5 actinometric stations were established and 23 synoptic stations
were re-equipped with modern well-calibrated instruments. A weather radar and four new upper-air stations
were installed and five automatic radiometeorological stations were set up in uninhabited areas. An instrument workshop for the calibration, maintenance and repair of meteorological and hydrological equipment and an
electromechanical data-processing unit were established.
A Phase II project is under consideration by the UNDPi its objectives are the establishment of
additional automatic radiometeorological stations, another upper-air station and two more weather radars as
well as computing facilities including high-speed data transmission equipment and a computer for weather-chart
analysis and numerical forecasting,. Pending approval of the pro ject by the UNDP, a pro ject manager designate
was appointed in October 1974.

The purpose of this project is to assist the Government in strengthening its notional Meteorological Service by expanding the observing station network and organ.i;zing (l central service to collect and process
meteorological data. Since a number of difficulties were encountered in the implementation of the project, a
joint UNDP/WMO evaluation mission reviewed the situation and made "recommendations to modify the project target,
taking into account the available counterpart support.

The objectives of this project are to establish instrument workshop and calibration facilities
for the repair and testing of all meteorological equipment including weather radars and to advise on the
implementation of pilot flood-forecasting systems in selected river basins. Under the guidance of the workshop expert, a Jlew calibration laboratory was put into operation as part of the Instruments Research Division,
effective collaboration was established with the workshop in the Facilities Division in the Philippine ~~eathe,r
Bureau, a regional instrument maintenance centre was established in Mindanao and inspection trips were carried
out. A radar maintenance expert, who joined the project in 1974, will organize a radar support system. The
hydrometeorologist assisted in establishing a rainfall and river-stage recording and telemetering system to
provide real-time input to the pilot flood-forecasting system for the Marikina River basin near Manila and
prepared plans for installation of other systems in river basins in Luzon and Mindanao.
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This project to assist the Government in establishing a flood-control system and furthering agricultural dev810pment in the Upper Muresh basin is being executed by FAO. WMO has the responsibility for the
establishment of a hydrological forecostir'9 system. For this purpose a sophisticated system of telemetering
raing'... age and water-level recording equipment at a cost of US $270 000 has been ordered for delivery and

instoLLat.lon in 1975.

A number of short-period fellowships were implemented.

The objective of this project is to strengthen the "Division de 10 Meteorologie nationale" by
trainil1g a number of nationals through fellowships and strengthening the agrometeorological observation net-

work. An expert who arrived in March 1972 is assisting in this implementation. Six fellowships have been
implemented so far. Agrometeorological equipment has been delivered and is being installed in the agrometeorological stations.

This project, which was approved in 1971, has as its objective the rehabilitation, modernization
and expansion of the meteorological, hydrological and seismological networks, and the improvement of applied
meteorology through the provision of new data-processing equipment and advanced training for national meteorological personnel.
Good progress has been made towards these objectives. New buildings for the Meteorological
Service have been constructed; equipment for the meteorological observation network has been delivered and
installed; ten-day agrometeorological bulletins containing a number of meteorological parameters were
initiated; a method of calculating potential evapotranspiration was evolved; and a technique for predicting
floods was developed. The results of five-day precipitation forecasts based on five-day weather maps received
from the World Meteorological C~ntre in Washington have been introduced on a routine basis.

The purpose of the project, which became operational in January 1974, is to develop the Meteorological Service of Uruguay by expanding observing station networks, installing meteorological telecommunications equipment and establishing facilities for calibrating instruments and processing data. During the
year, lists of the equipment to be provided by the UNDP were prepared and most of the equipment has been
ordered. Four students began meteorological training in the "Licenciatura en meteorolog1a" course at
Buenos Aires University and two other fellows completed six-month training courses in meteorological instruments. The expert staff now consists of the project manager and an instrument technician.
Inter-country projects

~~~~~~~~_!~~~~~~~_~~_~~!:~:~!~~~_~~_!~:_~~~!~~~:~~:~~~~@_~~~~~~:~~_~~~~!:~:~ (Barbados, Belize, Guyana,
Jamaica, Trinidad and Tobago and British Caribbean Territories)
Under this project a three-year B.Sc. course in meteorology is being established at the University of t~e West Indies in 8orbados to provide Closs I training for meteorological personnel of the Englishspeaking Caribbean countries. Nineteen students are now enrolled in the course: 13 in the first year and
six in the second. Meteorological training aids and books have been ordered for the project. A professor
and one lecturer provided under UNDP are carrying out the training and will be joined by a second lecturer
early in 1975.

~~:~:~~~9.!~~~_~~~_~::~~~!~~~!~::~_~f_~~~:~!::2~:~!_~~~_~~!:£~::!::§!!:~!_~:!!~!!!:~_!~~!~:_~:~!:~!_~~~:!:~~_!~!~~~::
(Costa Rico, n Salvador, Honduras, Guatemala, Nicaragua, Panama)
The objective of this project is the co-ordination and consolidation of meteorologi~al and hydrological activities estol'lished during the first phase, the establishment of data-processing cBPtr')s and the
preparation of meteorological and hydrological studies. In conjunction with this project, UNDP projects consisting of f;:xpprt missions in meteorology and hydrology, fellowships and equipment are ul,~lc 1 ,<;111,)nlentation
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in the six participating countries. The co-ordination of these national development efforts was the major
activity of the project during the year. The establishment of national data-processing centres is now proceeding satisfactorily although somewhat behind schedule due to delay in equipment delivery. A number of
fellowships have been awarded for implementation in 1975.
~~~!_~i~~~~~_!~~!~!~!:_i~~_~:!:~~~!~g!~~!_!~~!~!~~_~~~ _~:~:~~~~ (Kenya, Uganda and the United Republic of
Tanzania)
It may be recalled that the Institute comprises tlw componeni.s:

a training centre attached to the

East African Meteorological Department and a Department of Meteorology in the University of Nairobi. Training
activities at the Centre continued satisfactorily during 1974. A total of 26 students successfully completed
Class II training in July. An additional 34 students commenced Class II training in the year: 17 of them a
two-year course in January and 17 a twelve-month course.
Meteorological training activities in the University of Nairobi reached a peak during the year
with 52 students following various courses: 12 a postgraduate diploma course, 19 undergraduate courses leodine
to 0 B.Sc. degree, 14 graduate courses at the M.Sc. level, three at the Ph.D. level and four a special course
in atmospheric science.

The project to establish a flood forecasting and warning system on the Upper Niger River was
successfully completed in December 1974. During the first phase of the project 77 hydrological and meteorological stations were rehabilitated or established in the catchment are~ a basic telecommunications network was installed, and a mathematical model of the flood Wave was tested under operational conditions. In
the second phase additional meteorological and stream-gauging stations were established, the telecommunications system was further improved, hydrological forecast procedures were derived on the basis of the mathematical model and flood studies conducted under subcontract, and counterpart staff were given training in
hydrological forecasting, installation and maintenance of instruments as well as the operation and maintenance
of (;ommunications equipment
At the end of the pro ject, a forecast centre was in operation in Bamako and a
second centre was being established in Conakry to provide flood forecasting and warning service to their
respective regions.

Activities under this project in 1974 were confined to the parts of the catchments in Burundi and
Rwanda.
The installation of meteorological stations was completed and all stations became operational, but
the installation of hydrological stations could not be completed on account of delay in the delivery of hydrological equipment to the project site. The WMO hydrologist who joined the project in April 1974 installed
all of the available equipment and the observing programme was started.
Activities in Kenya, Uganda and the United Republic of Tanzania have been carried out effectively
by counterpart staff. The meteorological and hydrological observing programmes are continuing satisfactorily;
data are being collected, processed and analysed; and year-books are being published. A second-phase project to develop a mathematical model for water-resource planning of lake catchments is now under consideration
by the UNDP and WMO.

This project aims at the strengthening of meteorological services in Latin American countries by
the training of an adequate number of Class I and Class II personnel through fellowships. A total of 66
fellowships have so far been awarded to students from 15 countries for meteorological training in the
Universities of Buenos Aires, Costa Rica and Rio de Janeiro, many of whom have successfully completed their
studies and are working in meteorology in their home countries.
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MEMBERS' CONTRIBUTIONS TO THE WMO VOLUNTARY ASSISTANCE PROGRAMME
As on 31 December 1974
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fellowships

x
<
H
H

1 000
.

SRI LANKA

-

i

260 000

telecommunication equipment for RTH

Tunisia-OB/l/I/I Expendable,
for rawinsonde station

OB/I/2/1 expendables for
rawinsonde station
.

-

....
....
....

....>-

r

(1)

(2)

SWITZERLAND

59 551

(3)

(4)

20 000

79 551

(5)

(6)

'Sri LaJika-TE/l Telecommunication equip~ent for national
collection
TE/2 telecommunication
equipment for

-

(7)

'"

169 117

re~ional

circuit and for NMC
facsimile equipment

TRINIDADAlID
TOBAGO
tuxru-1NIAN S. S •R.
UNION OF SOVIET
SOCIALIST
REPURLICS

1 000

-

-

-

-

-

-

1 000

-

Equipment*

-

Afghanistan-OB/l/l/2

-

-

Long-term

*

fellowships*
rawinsonde station

OB/l/l/3 rawinsonds

station

40 long -term
fellowships
per year

~lthe
epu
c oftab
TE/2,
TE/3,TE/5 facsimile
equipment and telecommunication equipment for RTH

Hungary-OB/3/1/1 facsimile
equipment for APT station

Laos-TE/2 telecommuni-

~on eauipment for

re,ional -circuit

TE 4/1 telecommunication

equipment for NMC

TE/4/3 facsimile equipment

Monfolia-OB/3/1/1 APT
~~taii.~~OB/l/2 two radio'-

wind stations
-

*

_.. -

The Ukrainian S.S.R. provides equipment and fellowships.

Eydrometeorological Service of the U.S.S.R.

.

Implementation arrangements are made by the

6 280 000

l>

~

'"><
<
>-<
>-<

(1)
~ITED KINGDOM OF

GREAT BRITAIN AND
~ORTHERN IRELAND

(2)
439 857

OJ

(4)

(5)

71 428

511 285

Argentina-TE/I/I-TE/2/1

(6)

facsimile equipment

Belize-TE/4/1 facsimile
equipment

Botswana-TE/l/I/I telecommunication equipment
for national oollection

15 long term
fellowships
up to a
maximum of
£20,000 per

(7)

I

1 699 863

year

TE/I/I/2 telecommunication
equipment for national
collection

Czechoslovakia-TE/5/1 telecommunication equipment
for RTH
.
~

of

(the Arab Republic
TE/2,TE/3,TE/5

facsimile equipment for

RTH
Ethiopia-OB/3/1/1 APT
station; TE/l/I tele-

:l>

communication equipment
for national collection
~-OB/3/I/l

APT

station

2

,."

><

<
....
....

GUinea-OB/I/I/I radiowind station

Guyana-TE/4/2 telecommunication equipment for

NNe

TE/4/3 facsimile equipment for NMe

Jordan-OB/3/l/l APT
station

TE/l/I telecommunication
equipment for national

collection

Kenya, Tanzania(United
Republic of) and'Uganda

TE/5/1 telecommunication
equipment for RTH
.

Mauri tania-OB/I!l/l radiowind st.ation
.

t:
c..>

(1)

(2)

(3)

(4)

UNITED KINGDOM OF
GREAT RRITAIN AND
NORTHERN IRELAND
(contd.)

(5)

(6)

m

I

...........

Mauritius-OB/l/l/l radiowind station

I

OB/l/2/2/l radiowind
station

TE/2/1/l telecommunication equipment for
transmission from

NMe

to RTH
Niger-OB/l/l/l radiowind station

Nigeria-OB/3/l/l APT
station

TE/5/l telecommunication equipment

I

for RTH
Romania-OB/3/1/l APT
station

Senegal-TE/2/l/2 tele-

~
'"x

communication equipment
for main regional

circuit

Sierra Leone-TE/4/2

<
....
....

facsimile e~/ip.ment

Somalia-TEl

171 tele-

communication equipment
for regional circuit
~-OB/l/l/3 radiowind station

Zambia-OB/l/2 radiowind
station

UNITED STATES OF
AMERICA

749 395

150 000

899 395

Afghanistan-OB/5/1

e~uip-

ment for turbidity

measurements

8 long-term
tellowships
'per yea.r

Argentina-TE/l/l telecommunication eqUipment
for national collection
TE/2/1 telecommunication

equipment for regional
broadcast
,

-

--

- ----

9 450 000

TiT

(2)

-0)

PNITED STATES OF
AMERICA (contd.)

(4)

(5)

(6)

(7)

Argentina-TE/2/2 telecommunication equipment
for main regional circuit

Eahamas-OE/3/1/1 APT
station

Earbados-OE/3/1/1 APT
,
station
Eolivia-OE/l/l/2 expendables for rawinsonde
station

TE/l/l telecomm""ication
equipment for national
collection

Erazil-TE/2/1/1,TE/2/1/2
telecommunication equipment for main regional

circuit

OE/l/2/1 expendables and
spare parts for rawinsonde
stations

:»

z

ffi
x

OE/6/1 shipboard wind-

;::;

finding equipment

H

Eurma-OE/l/l/6 expendables
for rawinsonde station

OE/3/1/1 APT station
TEll telecommunication
equipment for national
collection

COlombia-OE/l/l/2 rawinsonde station

.

TE/l- TE/2 telecommunication
equipment for national

collection

OE/5/1,OE/5/2 equipment.for
turbidity measurements for
two.st",tions

Costa Rica-OE/3/1/1 APT
station

TE/4/1 facsimile' equipment
--------

.......
'"

tl)

UNITED STATES OF
AMERICA (oontd.

(2)

(3)

(4)

t 6)

(5)

....
....

(7)

'"

Costa Rica-OB/I/I/2 rawinBonde station

TE/2/1 telecommunication
.

equipment for regional

circuit
Dominican

Re~ublic-

OB/3/1/1 APT station
TE/I/I telecommunication
equipment for national
collection

Ecuador-OB/I/I/2 expendables for rawinsonde
station

OB/3/1/1 APT station
TE/I/I telecommunication
equipment for national

collection

TE/2/1 telecommunication

l>

z
z

equipment for regional
circui t

,."

station

<
.....
.....

x

EI Salvador-OB/3/1/1 APT

OB/5/l equipment for
turbidity'measurements

TE/2/1 telecommunication
equipment for regional

circuit

TE/4/1 facsimile equipment

Ethiopia-OB/5/1 equipment
for turbidity measurements

Ghana-OB/I/I/I rawinsonde
station

Greece-OB/I/2 meteorological instruments for'
supplementary ship 8tatio~

Guatemala-OB/I/I/I rawinsonde s t a ti on

OB/3/1/1 APT station
OB/S/I equipment for
turbidity measurements
-

(1)
UNITED STATES OF
AlIlERICA (contd.)

(2)

0)

(4)

(5)

(6)

m~

Guatemala-TE/l/l telecommunication equipment
for national collection

TE/2/1 telecommunication
equipment for regional
,circuit

TE/4/1 facsimile equipment
GUinea-OB/l/l/l equipment and eXDendables
for rawinsonde station

Honduras-OB/5/1/1 APT
station

TE/l/l telecommunication
equipment for national
collection

TE/2/1 telecommunication
equipment for regional
circuit

TE/4/1 facsimile equip-

:»
z

,..,z

><

<

~

~

ment

India-TE!5 telecommunication equipment for

RTH
Ken~az Tanzania(United
Republic of)· and Uganda"

TE/2/1/1. TE/2/1/5
telecommunication equipment for main regional

circuits

TE/5/1 telecommunication
equipment for RTH
Khmer ReEublic-OB/3/1/1
APT station
~-DB/l/l/l expendables
for rawinsonde station

Mauritania-DB/3/1/1 APT
station
---

...
0-

"

,...
(1)

(2)

pNITED STATES OF
AMERICA (contd.)

(3)

(4)

(5)

(6)

(7)

....co

Mexico-OB!1!1!4 rawin,

sonde station

OB/6/l shipboard wind.. finding equipment

Nepal-OB/3/1/l APT
station

OB/3/l/2 expendables
and· s¥are part~ for

APT

B

ation,

Nicaragua-OB/3/l/1 APT
station

OB/5/1 e~uip~ent for
turbidity measurements

TE/l/l telecommun.ication
equipment for national
collection

TE/l/2 telecommunication
equipment for national

»
z

oollec,tion

TE/2/1 telecommunication

z
...,

equipment for regional
circuit

<
H

><

H

TE/4/l facsimile equipment

Niger-OB/4/i weather
radar surveillance

Nigeria-OB/3/l!2 APT
station

Pakistan-OB/l/2/4
expendables for rawinsonde station

Panama-TE/l/l teleco~oation

for

nationa~

equipment
collection

TE/2/l telecommunication
equipment for regional
circuit

TE/4/1 facsimile equipment
- -

--

--

----

--

-

(1)

~ITED STATES OF

A11ERICA (contd.)

I

(2)

(3)

(4)

(5)

(6)

\7)

Paraguay OB/l/l/2 equip~
ment and expendables
for rawinsonde station

OB/3/1/l APT station
OB/5/1 equipment for
turbidity measurements

Peru-OB/l/l/2 equipment

~expendable's for

rawinsonde station

OB/3/1/1 APT station
Senegal-OB/l/I/l expendables for radiowind

station

Sierra Leone-OB/2/2
meteorological instruments
for five surface stations

OB/2/3 meteorological
instruments for five
surface stations

OB/3/I/I AFT station

»
z
z

'"x
<

H
H

Somalia-OB/3/1/1 APT
station

TE/l/l/2 telecommunication equipment for
national collection

Sri Lanka-OB/5/1/1 APT
station

Sudan-OB/I/l/l eA-pendabIes for rawinsonde
station

OB/l/l/3 expendables
for rawinsonde station
S~ian

Arab ReEublic-

0]:5/1 equipment for
turbidity measurement

Thailand-OB/3/1/1
APT station

....
....

'"

....

tl)

(2)

t5)

(4)

UNITED STATES OF
AJI'ERICA (contd.

(5)
Trinidad and

'"

o

(6)

(7)

Tob~o-

OB/3/l/1 APT station
Tunisia-OB/5/1/1 APT
station

uru~a7-0B/2/2/1,
OBJ~2 9 Metaorological
instruments for seven
surface stations

bB/5/l/l APT station
TE/l/l telecommuni~ation
equipment for national
collection

TE/2/l telecommunication
equipment for regional
circuit

Venezuela-OB/5/1

e~uip-

ment for turbi"di ty

:»

measurements

~

TE/2/l telecommunication

x

equipment for main
regional circuit

<
.....

.....

Zambia-OB/5/1/1 APT
station

YUGOSLAVIA
ZAMBIA

TOTALS

25 000

-

25 000

-

1 000

-

1 000

-

2 269 716

549 739

819 455

88 000

4 long-term
fellowships

-

23 720 092

In addition to the contributions mentioned in this table, equipment and servioes of an estimated total
value of about US $ 2 e 8 million were provided on a bilateral basis by several Members for the partial or
full implementation of VAP projects, details of which are given on the following page.

Implementation of VAP projects under bilateral agreements

~

AUSTRALIA

INDONESIA

OBJ~Jlj~

PROJECTS
- Radiowind station. TE/2/2/l - Telecommunication equipment for

SINGAPORE OB~2~1~1 - APT station

THAILAND

BELGIUM

TE:2:1:~

- Telecommunication

radio broadcast
equipment for RTH

IVORY COAST OB/,/l/l - APT station
RWANDA TEJ4/2 2 - Facsimile equipment

BULGARIA
CANAIA

GUINEA OBj2Jl - Meteorological instruments for surface stations
:BURMA OBI III I OBII 110 -Hydrogen generator
COLOMBIA TEll TE/I-TE/2 - Telecommunication equipment for national collection
CONGO TE/2/1/l - Telecommunication equipment for regional circuit
~ICAN REPUBLIC OB/3/2/l - Meteorological instruments for surface stations
GUYANA TR~2 - Long-term fellowship

:z

ZAIRE TE/1/1/2 - Telecommunication equipment for national collection

<
H

FRANCE

BURUNDI ~~. - Long-te:rm fellowship
MADAGASCAR TR/l - Long-term fellowship
RWANDA TRII - Long-term fellowship

GERMANY. FEDERAL
REPUBLIC OF

BURMA TE/4./4 - Facsimile equipment
TUNISIA TE/2/1/~· - Telecommunication equipment for RTT reception and maintenance
workshop

GERMAN DEMOCRATIC
REPUBLIC
fNETHERLANDS
~NITED KINGDOM
~ITED STATES OF
iA=ICA

".

ISRAEL TR 1 - Long-term fellowship
MADAGASCAR~,- Telecommunication equipment for national collection
NIGERIA OBJIJl/2 - Hydrogen generator

THAILAND TEL2Ll - Facsimile equipment
SUDAN OB'5!1!1 - APT station
~ ARAB REPUBLIC OBL~LlLl - APT station
SURINAM OB/5/l/1 - APT station. TEI4L4 - Facsimile -equipment
NIGERIA TE/~ll - Telecommunication equipment for RTH

z

'"x
H

i

HONDURAS OB/I/I/I - Expendables for rawinsonde station

MAURITIUS OB '3/1/2 - Additional equipment for APT station
-- - -- - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - -

~

....
'"

ANN E X

VIII

COMMITTEES, PANELS OF EXBERTS, WORKING GROUPS AND
RAPPORTEURS OF WMO CONSTITUENT BODIES
(on 31 December 197~)

EXECUTIVE COMMITTEE
Working Group on
Panel of Experts
Panel of Experts
Panel of Experts

Antarctic Meteorology
for the International Hydrological Decade
on Meteorological Education and Training
on WHO Voluntary Assistance Programme (VAP)

Panel o·f Experts on Meteorological Aspects of Ocean Affairs

Panel of Experts on
Panel of Experts on
Panel of Experts on
Panel of Experts on
Panel of Experts on
Selection Committee

Meteorology and Economic and Social Development
Environmental Pollution
Meteorological Satellites
Climatic Change
Weather Modification (see also working groups under Commission for Atmospheric Sciences)
on lMO Prize

In addition to the above, the following bodies also report to He Executive Committee:
First GARP Global Experiment (FGGE) Inter-governmental Panel
Joint WMO/IC5U Organizing Committee on GARP
Advisory Committee on Oceanic Meteorological Research
Advisory Committee on Operational Hydrology (established by Sixth Congress)

REGIONAL ASSOCIATIONS
Regional Association I (Africa)
WorkIng Group
Working Group
Working Group
RA I Tropical
Rapporteur on
Rapporteur on
Rapporteur on

on Meteorological Telecommunications·
on Radiation
on Operat.ionol Hydrology
Cyclone Committee for the South-west Indian Ocean
the Climatic Atlas for Region I (Africa)
the Network of CLIMAT and CLIMAT TEMP Reporting Stations in Region I
Codes

Regional Association II (Asia)
Working Group
Working Group
Working Group
Rappo:deur on
Rapporteur on
Rapporteur on
Rapporteur on

on Meteorological Telecommunications
on Agricultural Meteorology
on Hydrometeorology
Atmospheric Ozone
Radiation
Special Applications of Meteorology to Various Human Activities
Applications of Meteorological and Climatological Information to Marine Activities

Resional Association III (South America)
Working Group
Working Group
Working Group
Working Group
Working Group
Working Group
Rapporteur on
Rapporteur on
Rapporteur on

on Marine
Meteorology
on Meteorological Telecommunications
on Agricultural Meteorology and Climatology
on Hydrology
on Solar Radiation .on Regional Aspects of the GOPS
Atmospheric Ozone
the Preparation of a Climatic Atlas for South America
Codes

ANNEX VIII
Regional Association IV (North and Central America)
Working Group on Meteorological Telecommunications

Working Group for Tropical Matters (TROMAT)
Working Group
Rapporteur on
Rapporteur on
Rapporteur on

on Hydrology
Solar Radiation
Codes
the Preparation of the Atlas for Region IV

Regional Association V (South-West Pacific)
Working Group on Meteorological Telecommunications

Working Group
Working Group
Rapporteur on
Rapporteur on

on Atmospheric Ozone
on the Effect of Agrometeorological Factors on Rice Culture
Regional Codes
Hydrology

Regional Association VI (Europe)
Working Group
Working Group
Working Group
Working Group
Working Group
Working Group
Working Group
Working Group
Rapporteur on
Rapporteur on
Rapporteur on

on Meteorological Telecommunications
on Hydrology
on the Collection of Ships' Weather Reports by Coastal Radio Stations in Region VI
on Exchange within Region VI of Climatological Data for Applied Purposes
on Radiation
on Co-ordination of Requirements for Dota in GRID Code Form
on Agricultural Meteorology
on the Issue of Climatological Data to Users
Codes
Atmospheric Ozone
Climatic Atlases

TECHNICAL COMMISSIONS
Commission for Aeronautical Meteorology
Advisory_Working Group of the Commission for Aeronautical Meteorology
Working Group on the Area Forecast System
Working Group on Chapter 12.3 of the Technical Regulations - Briefing and Documentation Practices
Working Group on Aeronautical Requirements for Meteorological Observations and Specialized Instruments
Working Group on Aeronautical Climatology
Rapporteur on Air Pollution caused by Aircraft Emissions
Rapporteur on the Training of Aeronautical Meteorological Personnel
Rapporteur on the App~ications of Satellite Meteorology to Aviation
Commission for Agricultural Meteoroloay
Advisory Working Group of the Commission for Agricultural Meteorology
Working Group on International Experiments for the Acquisition of Lucerne/Weather Data
Working Group on International Experiments for the Acquisition of Wheat/Weather Data
Working Group on Methods of Forecasting Agricultural Crop Development and Ripening
Working Group on Weather and Animal Diseases
Working Group on Meteorological Aspects of Land-use and Agricultural Management Systems under Severe
Climatic Conditions
Working Group on Meteorological Factors Associated with Certain Aspects of Soil Degradation and Erosion
Working Group on the Applications of Meteorology to Forestry
Working Group on Weather and Climate as Related to World Food Production
Rapporteur on the Application of Remote Sensing Techniques
Rapporteur on Mathematical Simulation Modelling in Agrometeorology
Rapporteur on Applications of Minimum Temperatures near the Surface
Rapporteur on Agroclimotic Maps
Rapporteur on Rice and Weather

153
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Cbmmission for Agricultural Meteorology (continued)
Rapporteur on Meteorological Aspects of Aerobiology
Rapporteur on Meteorological Factors Affecting the Epidemiology of the Cassava Mite
Rapporteur on Air Pollution and Plcnt Injury
Ropporteur on the Water Requirements of Agricultural Crops under Arid and Semi-Arid Conditions
Rapporteur on the Frequency and Impact of Water Deficiencies for Selected Plant-Soil Systems (including
Grasslands)
Rapporteur on Climatic Effects of Changes of Forestry Patterns with Particular Reference to the Tropics
and the Sub-Tropics
Rapporteur on Assessing the Requirements by Agriculture for Medium- and Long-Range Weather Forecasts
Rapporteur on Case Studies of the Economic Aspects of Agrometeorological Services
Rapporteur on Training and Education in Agricultural Meteorology
Commission for Atmospheric Sciences
Advisory Working Group of the Commission for Atmospheric Sciences
Working Group on Tropical Meteorology
Working Group on Numerical Weather Prediction
Working Group on Atmospheric Boundary-layer Problems.
Working Group on Cloud Physics and Weather Modification (also acts as an EC panel)
Working Group on Air Pollution and Atmospheric Chemistry
Working Group on the Physics of Climatic Fluctuations
Working Group on Stratospheric and Mesospheric Problems
Working Group on Satellite Meteorology
Working Group on Atmospheric Electricity
Working Group on International Meteorological Tables
Working Group on Bibliographic Problems
Rapporteur on Stratospheric Warmings
Rapporteur on Atmospheric Turbulence and Wave Motion
Rapporteur on Solar-Terrestrial Relationships
Rapporteur on Atmospheric Ozone
Rapporteur on Meteorology of the Upper Atmosphere
Rapporteur on the Structure and Energetics of the Stratosphere and Mesosphere (SESAME)
Rapporteur on Atmospheric Electricity
Rapporteur on Standard and Reference Atmospheres
Rapporte.ur on the Technical Regulations
Rapporteur 011 Processing and Exchange of Meteorological Data for Research
Rapporteur on Atmospheric Radiation
Commission for Special Applications of Meteorology and Climatology
Advisory Working Group of the Commission for Special Applications of Meteorology and Climatology
Working Group on the Guides and Technical Regulations
Working Group on Statistical Methods and the Use of Mathematical Models in Climatology and Special
Applicatio"ns of Meteorology
Working Group on Applications of Meteorology to Housing and Building for Human Settlements
Working Group on Climatic Fluctuations and Man
Working Group on Human Biometeorology
Rapporteur on Observational and Network Requirements
Rapporteur on Radiation Climatology and its Applications
Rapporteur on Aeroclimatology and Upper-Air Maps
Rapporteur on Processing and Archiving of Non-Real-Time Data
Rapporteur on Climatic Mops for Applied Purposes
Rapporteur on Regional Climatic Atlases
Rapporteur on Applications of Climatology to Urban Problems
Rapporteur on Applications of Meteorology to Atmospheric Pollution Problems at a Local and Regional Scale
Rapporteur on Applications of Meteorology to the Development of Atmospheric Energy Resources
Rapporteur on Applications of Meteorology to Effects of Industrial Energy Sources on Environment
Rapporteur on Applications of Meteorology to Land-Use Planning
Rapporteur on the Use of Meteorological and Climatological Parameters in Economic Modelling
Rapporteur on Application of Meteorology to Storage and Transportation
Rapporteur on Application of Meteorology to Problems of Transmission and Consumption of Energy
Rapporteur on Application of Meteorology to Outdoor Recreation and the Use of Leisure Time
Rapporteur on Bibliography on Applied Meteorology and Climatology

ANNEX VIII

Commission for Hydrology
Advisory Working Group of the Commission for Hydrology
Working Group on the Guide and Technical Regulations

Working Group
Working Group
Working Group
Working Group
Working Group
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on

on Meteorological Instruments and Methods of Observation for Hydrological Purposes
on Hydrological Instruments and Methods of Observation
on Data Treatment
on Hydrological Forecasting
on Hydrological Design Data for Water Resources Projects
Standardization
Precipitation Measurements
Areal Precipitation
Snow Cover
Evaporation
Operational Assessment of Areal Evaporation
Areal Assessment of Soil Moisture
New Methods of Measuring River Discharge
Levels and Discharge Measurements under Difficult Conditions
Operation of Hydrometric Networks
Intercomparison of the Principal Hydrometric Instruments
Measurement of Sediment Transport
Measurement of Water Quality (including Temperature)
Groundwater
Accuracy of Hydrometric Measurements
Hydrological Codes
Requirements for Transmission of Data for Hydrological Purposes
Hydrological Data Collection and Processing Systems
Survey of National Hydrological Data Bonks
Secondary Data Treatment
Forecasting of Ice Formation and Ice Break-up
Forecasting of Low Flows and Related Aspects of Droughts
Cost/Benefit Relationship of Hydrological Forecasts
Influence of Infiltration on Forecasts of Runoff
Use of Conceptual Models and of WWW Systems for Hydrological Forecasting
Forecasting of Floods Resulting from Tropical Cyclone Rainfall
Water Yield
Design Floods
Streamflow Water Quality Relationship
Casebook on Hydrological Network Design Practice
Information Transfer and Network Design
Application of WWW to Hydrology
Atmospheric Vapour Flux
Mops and Mapping Techniques for Hydrological Purposes
Representative and Experimental Basins
Terminology in Hydrology
Universal Decimal Classification in Hydrology
Training in HydroloQY
Remote Sensing of Hydrological Elements

Commission for Instruments and Methods of Observation
Advisory Working Group of the Commission for Instruments and Methods of Observation
Working Group on Measurements of Precipitation, Evaporation and Soil Moisture
Working Group on Aerodrome Meteorological Observing Systems
Working Group on Radiation Measurement Systems
Working Group on Upper-Air Systems
Working Group on Automation of Surface Observing Systems
Working Group on Satellite Instrumentation for Meteorology
Working Group on Air Pollution
Rapporteur on Reference Psychrometry
Rapporteur on Operational Hygrometry
Rapporteur on Sensors and Telemetry for Meteorological Rockets
Rapporteur on Atmospheric Electricity Measurements
Rapporteur on Measurement of Atmospheric Ozone
Rapporteur on Tests and Evaluations of Instruments
Rapporteur on Instrumental Aspects of Oceanographic Measurements Important to Meteorology
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Commission for Instruments and Methods of Observation (continued)

Rapporteur on Meteorological Radars
Rapporteur on the Comparison of Anemometers
Rapporteur on New Developments in Instrumentation and Observational Techniques
Commission for Marine Meteorology
Advisory Working
Working Group on
Working Group on
Working Group on

Group of the Commission for Marine Meteorology
the Marine Meteorological Services System
Marine Climatology
Sea Ice

Working Group on Technj,cal Problems

Rapporteur on the Environmental Factors Influencing the Movement of Oil Slicks
Rapporteur on the Revision of WMO Technical Note No. 72
Rapporteur on the Meteorological Aspects of Ice Accretion on Ships and Installations at Sea
Rapporteur on the Selection of Cloud Photographs from Tropical Ocean Areas
CMM Experts on the Weather Routeing of Ships
Commission for Basic Systems
Advisory Working Group of the Commission for Basic Systems
l40rking Group on the Global Telecommunication System
Working Group on Codes
Working Group on the Global Observing System
Working Group on the Global Data-processing System
Rapporteur on Reporting the State of the Sky in the Tropics

ANN E X IX
WHO PUBLICATIONS ISSUED IN 1974

Basic Documents (including Manuals)

WHO - No.
49

Technical Regulations.

English - French - Russian - Spanish.

Volume I - General. State of application No.2.
Volume II - Meteorological service for international air navigation.
306

Manual on Codes.

Volume I

Supplement No.5.

English - Frencho

- International meteorological codes, 1971 edition, supplement No.4.
- International meteorological codes, 1974 edition (English).

Volume II - Regional codes and national coding practices, 1972 edition, supplements Nos. 3, 4,
5 and 6.

386

Manual on the Global Telecommunication System, Volume I - Global Aspec·ts.

English.

Official reports

WHO - No.
367

Regional Association I {Africa}
Abridged final report of the sixth session, Geneva,
21-31 August 1973. English - French.

369

Commission for Special Applications of Meteorology and Climatology. Abridged final report of
the sixth session, Bad Homburg, 8-19 October 1973. English - French - Russian - Spanish.

371

Commission for Atmospheric Sciences. Abridged final report of the sixth session, Versailles,
19-30 November 1973
English - French - Russian - Spanish.

0

0

376

Annual report of the WHO, 1973.

377

Regional Association IV (North and Central America). Abridged final report of the sixth
session, Guatemala City, 29 November - 7 December 1973. English - Spanish.

380

English - French - Russian - Spanish.

Regional Association V (South-West Pacific). Abridged final report of the sixth session,
11-20 February 1974. English - French.

Manil~,

381

Commission for Basie Systems. Abridged final report of the sixth session, Belgrade,
18 March - 8 April 1974. English - French - Russian - Spanish.

387

Executive Committee. Abridged report with resolutions of the twenty-sixth session, Geneva,
23 May - 13 June 1974. English - French - Russian - Spanish.

Scientific and technical publications
Publications not included in series

----------------------------------WHO - No.
2

Meteorological Services of the World.

1971 edition, supplements Nos. 4, 5 and 6.

Bilingual

(English/French).
5

Composition of the WMD.

(English/French).

1971 edition, supplements Nos, II, 12, 13 and 14.

Bilingual
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Publications not included in series (continued)

W?10 - No.
9

Weather reporting:

Volume A;

Observing stations.

Revised edition, April 1974 and October 1974.

Bilingual

(English/French).
Volume C:

Transmissions.

1965 edition, supplements January 1974 to December 1974. Bilingual

(English/French ).
Volume D:

Information for shipping.

1965 edition, supplements January 1974 to December 1974.

Bilingual (English/French).
47

-

International list of selected, supplementary and auxiliary ships.

Revised edition 1974.

Bilingual (English/French),
114

Guide to qualifications and training of meteorological personnel employed in the prOV1S10n of
meteorological services for international air navigation. 2nd edition, 1974. English.

188

International meteorological tables.

259

-

WHO sea-ice nomenclature.

3rd set and amendment No.2.

English.

Supplement No.2, Spanish terminology.

327 -

Compendium of lecture notes in climatology for Class IV meteorological personnel.
English (reprint) - Spanish.

338 -

Twenty years of WMO assistance.

364 -

Compendium of meteorology for use by Class I and Class II meteorological personnel.
Part 1 and Part 2. English (reprint).

Volume I,

364 -

Compendium of meteorology for use by Class I and Class II meteorological personnel.
Part 1. Spanish.

Volume I,

379

A survey of meteorological and hydrological data available in six Sahel ian countries of West
Africa.
A survey of studies in meteorology and hydrology in the Sudano-Sahelien zone of West Africa.
Bilingual (English/French).

382

Compendium of lecture notes for training in the applications of meteorology to economic and
social development. French - Spanish.

385

International Glossary for Hydrology.

390 -

The International Tropical Experiment GATE.

French.

Quadrilingual (English/French/Russian/Spanish).
English - French.

Technical Notes

WMO - No.
210 -

An agroclimatology survey of a semiarid area in Africa south of the Sahara.
No. 86. English (reprint).
Technical Note No. 108.

Technical Note

254 -

Urban climates.

370 -

Lectures presented at the IMO/WMO Centenary conferences, Vienna and Geneva, September 1973.
Technical Note No. 130. French.

English (reprint).

373

Clima'te under gloss.

375 -

Applications of meteorology to economic and social development.
English.

378

An introduction to agrotopoclimatology.

Technical Note No. 133.

English.

383

Review of urban climatology, 1968-1973.

Technical Note No. 134.

English.

Technical Note No. 131.

English.
Technical Note No. 132.

384 -

Instrument and observing problems in cold climates.

392

Drought and agriculture.

393

Climatological aspects of the composition and pollution of the atmosphere.
No. 139. English.

Technical Note No. 138.

Technical Note No. 135.

English.

English.
Technical Note
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WMO - No.
374 -

WWW consolidated report on the Voluntary Assistance Programme including projects approved for
circulation in 1973. English - French - Russian - Spanish.

401

Seventh status report on implementation.

English.

WMO - No.

366

The storage, cataloguing and retrieval of meteorological information.

No. 34.

English.

WMO - No.

337

Automatic collection and transmission of hydrological observations.

341

Benefit and cost analysis of hydrological forecasts.

No.3.

No.2.

English (reprint).

English (reprint).

WMO - No.

The meteorological a.pects of ice accretion on ships.

No. 10.

368

Observation and measurement of atmospheric pollution.

No.3.

372

A brief survey of meteorology as related to the biosphere.

397

English.

WMO - No.

English.

No.4.

English.

No. 14 -

Modelling for the First GARP Global Experiment.

No. 11

Report of the fifth session of the Tropical Experiment Board.

Geneva, December 1973.

No. 12

Report of the sixth session of the Tropical Experiment Board.

Geneva, April 1974.

No. 13

Report of the meeting on drifting buoys for the First GARP Global Experiment,
March 1974. English.

No.
No.
No.
No.
No.
No.
No.

3

The central programme for the GARP Atlantic Tropical Experiment.

4

The radiation sub-programme for the GARP Atlantic Tropical Experiment.

5

The boundary-layer sub-programme for the GARP Atlantic Tropical Experiment.

English.
English.

Geneva,

English.
English (reprint).

6

The synoptic-scale sub-programme for the GARP Atlantic Tropical Experiment.

7

The convection sub-programme for the GARP Atlantic Tropical Experiment.

B

The oceanographic sub-programme for the GARP Atlantic Tropical Experiment.

9

International Operations Plan, Parts I, IV, VI, VII, for the GARP Atlantic Tropical
Experiment. English.

No. 10

Ship operations for the GARP Atlantic Tropical Experiment.
Part II. English.

English.

English.

English.
English.

International Operations Plan,
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No. 11

Aircraft plan for the GARP Atlantic Tropical Experiment.

Part III.

No. 12

International Operations Plan,

English.

Telecommunications for the GARP Atlantic Tropical Experiment.

Part V.

No. 13

International Operations Plan,

English.

The International Doto Management Plan for the GARP Atlantic Tropical Experiment,
Two volumes; Part I; Parts II and III. English.

No. 4
No.5

Progress report.

English.

Report of the Symposium on the Turbulence in the Planetary Boundary Layer of the Atmosphere.
English.

No. 6
No.7

_

The performance of space obaerving systems for the First GARP Global Exp"eriment.

English.

Report of the International Symposium on Spectral Methods in Numerical Weather Prediction.
English.

- No.

389

Agroclimatology of the highlonds of Eastern Africa.
Agrometeorology of the wheat crop.

English •.

396

-

English.

399

-

WMO/IAMAP Scientific Conference on Weather Modification.

~

Joint IOC!WMO Planning Group for IGOSS.

Role of WHO in the field of hydrology and water resources.
Spanish.
Programme and Budget 1976-1979.

English.

French - Russian.
English - French - Russian _

English - French - Russian - Spanish.

lMO/WMO Centenary celebrations. Speeches delivered at the Centenary ceremonies in Vienna and
Geneva and messages receivod.

English - French.

WHO Bulletin

Volume XXIII, Nos. 1-4.

English - French - Russian - Spanish.

ANN E X

X

TRUST AND SPECIAL FUNDS

1.

List of various funds
Title

Reference

Publications Fund

Res. 37 (Cg-III) and general summary,
paragraph 6.2

Staff Compensation Plan Reserve Fund

Res. 35 (Cg-III)

IMO Fund

Res. 45 (Cg-IV)

Technical Co-operation Fund

Ee-XVI, general summary,
paragraph 4.4.8

Voluntary Contributions Account

EC-XVII, general summary,
paragraph 4.5.14

Voluntary Assistance Fund

Res. 17 (Cg-V)

GARP Implementation Fund

EC-XX, general summary,

paragraph 4.4.19
Funds in trust
(a)

Federal Republic of Germany:

(b)

Finland:

Voluntary contribution under VAP to
establish a regional air-pollution
station at Cerro-Verde, El Salvador

VAP(ES) account

(i)

Establishment of radiosonde/radiowind stations in Africa

(ii)

Cost of rawin station during GATE at Minna, Nigeria

(c)

Netherlands:

(d)

Norway:

Automation of the RMC/RTH, Algiers

(e)

Sweden:

(i)

Contribution to fellowships in Nairobi

(ii)

Trust fund for the financing of an associate expert in
meteorological instruments, Kabul, Afghanistan

(f)

UNEP:

New Delhi Telecommunications Centre account

Various projects
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Technical assistance under funds held in trust:

Kuwait
Saudi Arabia
Funds of the United Nations for the development of West Irian (FUNDWI)

2.

Financial osition as at 31 December 1974 of the various s ecial funds
(figures subject to final audit

PUBLICATIONS FUND

US $

US $
170 286

Brought forward from 1973
INCOME:
Per General Fund appropriations

101 500

Sales and advertisements

215 600

Miscellaneous

221

317 321
487 607

OBLIGATIONS incurred in 1974

294 228

Net cash surplus carried forward to 1975

193 384

=======

STAFF COMPENSATION PLAN RESERVE FUND
112 393

Brought forward from 1973
INCOME:
Subventions from General and other funds

22 640

Interest

10 025

32 665
145 058

OBLIGATIONS incurred in 1974
Capital of the fund as at 31 December 1974

28 152
116 906

=======

ANNEX
rMO FUND
Capital:

163

X

US $
For IHO Prize

50 000

For IMO Lecture

55 325

Interest:

US $

105 325

Accrued towards twentieth

Prize

1 507

Accrued towards the expenses

for the third IMO Lecture

4 968

6 475
III 800
=======

TECHNICAL CO-OPERATION FUND
Brought forward from 1973

94 III

INCOME:
Allocations received from UNDP ($994 395)
997 545

and other sources

Cancellation of 1973 unliquidated obligations

3 692
1 095 348

OBLIGATIONS incurred in 1974
Loss on exchange

Capital of the fund as at 31 December 1974

1 049 720
1 495

1 051 215
44 133
=========

VOLUNTARY CONTRIBUTIONS ACCOUNT
Brought forward from 1973

12774

1974 transactions
Balance of account as at 31 December 1974

12 774
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X

VOLUNTARY ASSISTANCE FUND

US $

Brought forward from 1973

US $
1 556 715

INCOME:
Contributions received in 1973

549 739

Interest

115 772

705 511
2 262 226

OBLIGATIONS incurred in 1974
Capital of the fund as at 31 December 1974

645 796
1 616 430

========:

ANN E X XI
DISTRIBUTION OF STAFF BY NATIONALITIES

(on 31 December 1974)

Q
Afghanistan
Algeria
Argentina
Australia
Austria

1

1

1

1

1

1

1

1

2

Bolivia
Brazil
Bulgaria
Canada
Chile

1
1
1

2

Belgium

1
4
1
1
2
2

Colombia

5
1
1
1
2
2

1

1

Czechoslovakia
Dahomey
Egypt
France
Germany, Federal Republic of
Greece
Guinea

Haiti
Honduras
Hungary

1

1

1

1

2

2

4

9

39

48

2

2

1

1
1

1

4
3

1
2

2

1

1

India
Indonesia
Iran
Italy
Japan
Kenya
Netherlands

1

1

1
5
1
1
8
3
1

5

5

New Zealand

1

4

1

1
2

6

3

1

Nigeria
Norway
Pakistan
Senegal
Spain

1

1
1
1
8

Sri Lanka

Sweden
Switzerland
Union of Soviet Socialist Republics
United Kingdom of Great Britain and Nothern Ireland
United States of America
Uruguay
Vietnam, RepUblic of
Yugoslavia
General Fund·

1

13
1

2
1

12
1

20

45

10

4

9
6
1

18
4

2

84
19

staff (p and G categories)

59
16
30

2
1

122
26

103

148

U = Unclassified members of the Secretariat (Secretary-General and Deputy Secretary-General)
P = Professional category staff and above (established posts)

= Supernumerary

4

1
2

11
1
1

1

staff

G = General Service category stoff (established posts)

2

1

2

5

1
1

1

UNDP Fund (Administration and Execution)

1
1
3

1

1
2

Sudan

Supernumera~y

1

10

208
45
10

10
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SUBJECT INDEX
Administration - 6, 93
Aeronautical meteorology - 44
Agricultural meteorology - 31, 66
Agroclimatological surveys - 34
Aircraft reports - 11
Air pollution - 48
Analytical summary of the Annual Report - 90
Antarctic meteorology - 21
Area forecast system - 46
Atmospheric electricity - 29
Atmospheric ozone - 77
Atmospheric sciences - 27

Automatic Picture Transmission (APT) - 14
Automatic marine stations - 11

Automation of observations - 46
Background pollution stations - 12
Baseline stations - 12

Basic synoptic networks - 8
Bathythermograph data

~

43

Buoys - 11
climate and climate modelling - 25
Climatic atlases - 47
Climatic fluctuations - 29, 50
Climatology - 66
Codes, meteorological

- Hydrological codes - 16, 37
- Ice-analysis code - 16
- Manual on codes - 78
- SAREP code 16
- Satellite codes - 16

INDEX
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Commissions, Technical - 76

- Commission for Aeronautical Meteorology (CAeM) - 44
- Working Group on Aeronautical Climatology - 45
- Working Group on Aeronautical Requirements for Meteorological

Observations and Specialized Instruments - 44, 46
- Working Group on the Area Forecast System - 45, 46
- Working Group on Briefing and Documentation Practices - 45
- Commission for Agricultural Meteorology (CAgM) - 31
- Advisory Working Group - 32
- Wo,king Group on Meteorological Aspects of Land-use Management
Systems under Severe Climatic Conditions - 47
- Commission for Atmospheric Sciences (CAS) - 27

- Advisory Working Group - 28
- Working Group on Climatic Fluctuations - 29
- Working Group on Cloud Physics and Weather Modification - 29
- Working Group on Numerical Weather Prediction - 28
- Working Group on Tropical Meteorology - 28
- Commission for Basic Systems (CBS) - 8, 15, 23
- Working Group on Codes - 16
- Working Group on the Global Data-processing System - 16
- Working Group on the Global Observing System - 8, 16
- Working Group on the Global Telecommunication System - 16, 19
- Commission for Hydralogy (CHy) - 35, 36
- Working Group on Data Treatment - 37
- Working Group on Design Data for Water Resources Projects - 38
- Working Group on Hydrological Forecasting - 38
- Working Group on Hydrological Instruments and Methods of Observation - 36
- Commission for Instruments and Methods of Observation

(ClMO) - 77

- Working Group on Aerodrome Meteorological Observing Systems - 77
- Working Group on Air Pollution - 77
- Working Group on Measurement of Precipitation, Evaporation and

Soil Moisture - 77
- Workshop on the Oxides of Nitrogen (NO) - 78
x
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INDEX
- Commission for Marine Meteorology (CMM) - 41
- Working Group on the Marine Meteorological Services System - 41
- Working Group on Sea Ice - 41
- Commission for Special Applications of Meteo~rology and Climatology (CoSAMC) - 47
- Working Group on the Guides and Technical Regulations - 47
- Officers - Annex III
- Working groups and rapporteurs - Annex VIII

Compendium of Meteorology - 69
Composition of the Organization - 88
Constitutional and regulatory matters - 88
Contributions - 94
Co-operative Investigation of the Northern Part of the Eastern
Central Atlantic (CINECA) - 43
Cost/benefit studies - 53
Data processing (see Global Data-processing System)
Desertification - 34
Development of Meteorological and Hydrological Services - 63
Drought in Africa and adjacent areas - 35
Economic benefits of agrometeorological services - 32

Early warning of crop failure - 33
Economic and social development - 53
Economic Commissions of the UN - 52, 53, 91
Education and training - 5, 64, 68
- Training of refugees - 59
E1 Nino phenomenon - 43
Environmental pollution - 48
Executive Committee

Changes in membership in 1974 - 89
- Committees, working groups and panels of experts - Annex VIII
- Membership - Annex III
- Panel of Experts on Climatic Change - 50
- Panel of Experts on Environmental Pollution - 49

INDEX
- Panel of Experts on Meteorological Aspects of Ocean Affairs - 44
- Panel of Experts on Meteorological Education and Training - 68
- Panel of Experts on Meteorology and Economic and
Social Development - 53
- Panel of Experts on Meteorological Satellites - 14, 16
- Panel of Experts on Weather Modification - 29
Expert missions

(table) - 61

External relations, legal and administrative matters - 6, 88

Fellowships - 59, 62
Financial matters - 93
Fixed ocean stations - 9

Floods - 39, 40
Forest meteorology - 33
Funds in trust - Annex V
General review - 1

Global Atmospheric Research Programme (GARP) - 24
- Air-Mass Transformation Experiment (AMTEX) - 26
- First Global Experiment - 25
- GARP Activities Office - 27
- GARP Atlantic Tropical Experiment (GATE) - 24, 26, 84
- Implementation Fund - 24
- International Scientific and Management Group (ISMG) - 26
- Joint Organizing Committee (JOC) - 24
- Joint Planning Staff (JPS) - 24
- Monsoon Experiment - 26

- Polor Experiment - 26
- Publications - 24
- Tropical Experiment Board (TEB) - 26
Global Dato-pracessing System (GDPS) - 7, 15, 64
- Implementation - 17
- Quolity control of data - 18
- Working Group on GDPS - 16
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Global Investigation of Pollution in the Marine Environment (GIPME) - 42, 49
Global Observing System (GOS) - 7, 63
- Implementation - 8
- Planned meteorological satellites - 14
- Satellite sub-system - 12
- Surface-based sub-system - 8
- Working Group on GOS - 8
Global Telecommunication System - 7, 18, 64
- Implementation - 18
- Manual on the GTS - 19
- National networks - 22
- Planning - 23
- Regional networks - 22
Ground weather-radar stations - 11

Group of Experts on the Scientific Aspects of Marine Pollution (GESAMP) - 49
Guides to
- Agrometeorological Practices - 32
- Climatological Practices - 47
- Global Data-processing System 16
- Hydl'ological Practices - 36, 79

- Marine Meteorological. Services System - 41
- Meteorological Instrument and Observing Practices - 77
- Operational Procedures for the Collection and Exchange of
Oceanographic Data - 44
- Qualifications and Training of Meteorologicol Personnel Employed
in the Provision of Meteorological Services for International
Air Navigation - 79
Guidelines for the Education and Training of Meteorological Personnel - 69
Hydrology
- Advisory Committee on Operational Hydrology (ACOH) - 35
- Hydrological forecasting - 38
- Hydrological instruments and methods of observation - 37
- Hydrology and water resources development - 35
- Hydrological networks - 36

INDEX
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- Hydrological publications - 38
- Hydrological Services, co-operation with - 36

- Inland water pollution - 50
- Intercomparison of conceptual models for hydrological forecasting - 38
- Intercomparison of hydrological instruments - 37
- International hydrological codes - 37
- International Hydrological Programme - 39
- Operational Hydrology Programme (OHP) - 35, 36
Hydrometeorology - 66

IMO Prize - 6
Instrument comparisons - 77
- Dobson ozone spectrophotometer - 77

Instruments and methods of observation - 77
Integrated Global Ocean Station System (IGOSS) - 43
- BATHY Pilot Project - 10, 43
- Data Processing and Services System - 44

- Pilot Project on Monitoring of Marine Pollution - 49
Inter-agency Group on Agricultural Biometeorology - 31, 34
Intergovernmental Oceanographic Commission - 43

- Group of Experts on Oceanographic Research as it relates to IGOSS (IRES) _ 43
International Conference on the Results of the IHD and on Future Programmes
in Hydrology - 36
International Co-ordination Group for Global Investigation of Pollution in the
Marine Environment (GIPME) - 49
- International Council for the Exploration of the Sea - 43
International Council of Scientific Unions (ICSU) - 24
International Glossary of Hydrology - 38, 79
International Hydrographic Organization - 43
International Hydrological Decade - 39

International Meteorological Vocabulary - 30
International organizations, relations and co-ordination with - 90

Interpretation, translation and documentation services - 87
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Joint Staff Pension Fund - 96
League of Red Cross Societies (LRCS) - 51, 52, 53
Main Trunk Circuit - 19, 22
Man and the Biosphere Programme of Unesco - 46
Man and his environment - 3, 31, 66

Manuels - 78
- Manual on Codes - 78
- Manual on the GTS - 78
Manual for Sampling and Analysis Techniques for Chemical Constituents in
Air and Precipitation - 79
- Manual on Stream-gauging Procedures - 37

Marine climatology - 40
Marine climatological summaries - 40

Marine meteorology - 40
- Assistance to developing countries - 42

Marine pollution - 42, 49
Meetings, participation in - 91

Members of WMO - 6, 88, Annex I
Meteorological rockets - 12
Meteorological satellites - 14, 27
METNO and WIFMA telegraphic messages - 81
Meteorology and economic and social development - 53, 69
Meteorology and environmental problems - 46
Meteorology and world food production - 31
Mobile ships

-

10

- Research vessels -10

National Meteorological Centres (NMCs)- 18
National telecommunication networks - 22

North Atlantic Ocean Stations (NAOS) - 9
Numerical weather prediction - 28

INDEX
Observations (see Global Observing System)
Ocean affairs - 40
Officers of the Organization - 88, Annex III
Other international organizations, relations with - 92·

Permanent Representatives of Members with WMO - Annex II
Programme of conferences - 86

Publications programme - 78
- Basic Synoptic Networks of Observing Stations - 81
- International guides - 79
- International List of Selected, Supplementary and Auxiliary Ships - 81
- Publication No. 9 - 79
- Technical Notes - 82
- Technical Regulations - 36, 44
- WMO Bulletin - 81
Publications issued in 1974 - Annex IX
- Publications sales and distribution - 95
Public information - 83
- Documentary film on GATE - 84
- Film loan service - 85

- Photographic archives - 85
- Press services - 85

- Television and radio - 85
- World Meteorological Day 1974 - 83
Regional air_pollution stations - 12
Regional associations - 71

- I

(Africa) - 20
- Regional telecommunication plan - 20

- Tropical Cyclone Committee for the South-West Indian Ocean - 51
- II

(Asia) - 20
- Regional Telecommunication plan - 20
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- III

(South America) - 17, 20, 71
- Regional telecommunication

- IV

plan - 20

(North and Central America ) - 21
- Regional telecommunication plan - 21

- V

- South-West Pacific - 17, 21, 72
- Regional telecommunication plan - 21

- VI

(Europe)

17, 21, 74

- Regional telecommunication plan - 21

- Officers - Annex III
- Working groups and rapporteurs - Annex VIII
Regional Meteorological Centres (RMCs) - 17
Regional telecommunication networks - 22

Research awards, WMO - 30
Research programme - 2, 24, 65
Research vessels - 10

Satellite meteorology - 12, 27
- ATS

- 13

- Automatic Picture Transmission - 13

Developments in - 27
- ESSA - 13
- Geostationary - 14

- nos -

13

- METEOR - 13
- NIMBUS - 13
- NOAA - 13
- SMS - 27
Sea ice - 41
Seminars - Seminar on Management and Development of Resources of Coastal Areas - 44

- Seminar on Meteorological Services to Marine and Coastal Activities - 42, 65
- Seminar on Meteorological Telecommunication Equipment and Procedures - 20, 65

- Seminar on Hydrological Network Design and Information Transfer - 40

INDEX
Snow surveys - 38

Soil conservation and degradation - 34
Special applications of meteorology and climatology - 47
Specialized agencies of the UN, relations with - 92
Staff matters - 95
- Distribution by nationalities - Annex XI
- Staff Rules - 96
Stratospheric warming - 29
Sudano-Sahelien drought - 35
Surface observations - 9

Symposia
- Symposium on the Environment and the Rice Plant - 34
- Symposium on Flash Floods - 39
- Symposium on the Effects of Man on the Interface of the Hydrological Cycle
with the Physical Environment - 39
- Symposia in connexion with the Tercentenary of Scientific Hydrology - 40
- Symposium on Education and Training in Meteorology and Meteorological

Aspects of Environmental Problems - 68
- Symposium and Workshop on Marine Pollution Monitoring (Petroleum) - 49
Technical commissions - 76

- Officers of - Annex III
- Working Groups and Rapporteurs - Annex VIII
Technical Conferences

- on Automated Meteorological Systems - 77
- on Typhoon Modification - 28
Technical Co-operation Programme - 4, 54
Index of technical assistance provided in 1974 - Annex IV
- Technical assistance projects implemented (UNDP and FIT) - Annex V
- Country programming - 54
- Field programmes - 95, 96
- Inter-country programmes - 54

- Large-scale projects - 55,
Technical Library - 82
Technical Notes - 82, Annex IX
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Technical Regulations - 36, 44
Telecommunications (see Global Telecommunication System)

Training (see Education and training)
Tropical cyclones

- Joint LRCS/WMO/ECAFE Mission on Community Preparedness and
Disaster Prevention - 51, 52
- RA I Tropical Cyclone Committee for the South-West Indian Ocean - 51
- WMO/ESCAP Typhoon Committee - 52
- WMO/ESCAP Panel on Tropical Cyclones - 53
- WMO Tropical Cyclone Project - 50
Tropical meteorology - 28
Trust and special funds - 95, Annex X

United Nations and subSidiary organs, relations with - 90

- Analytical Summary of the Annual Report - 91
- Economic and Social Council (ECOSOC) - 90
- Joint Inspection Unit - 92
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United Nations Development Programme (UNDP) - 54
- Country programming - Annex V
- Inter-country programming - Annex V

- Large-scale projects - Annex VI
United Nations Environment Programme (UNEP) - 48, 50, 92
United Nations Disaster Relief Office (UNDRO) - 40, 51
Upper-air observations - 9

Upper-air observations from mobile ships - 11

Voluntary Assistance Programme (VAP) - 58
- Contributions - 58, Annex VII
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- Status of implementation - 59
Voluntary observing ships - 42
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Weather modification - 29
Working arrangements with WMO - 93
Working Capital Fund - 94
World Energy Conference - 48
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World food production - 31
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- Status Report - 8
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