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FOREWORD
The preporation of the Annual Report each year requires that the activities
and achievements of the Organization during the year in question be reviewed 1n
retrospect and that they be placed on permanent record in the summarized form.
The
year 1973, however, presented an appropriate occasion on which to, make such a review
for a much longer period, for it was in 1873 that the First International Meteorological Congress was held - an event which led to the creation of the International
Meteorological Organization (IMO), the predecessor to WMO.
Thus 1973 saw the completion of the first century of fruitful international co-operation 1n meteorology;
an event which was accordingly celebrated under the title I MO/WM0 Centenary.
A
description of the ceremonies which were held is given later in this report. Suffice
it at this stage to say that the celebration was highly successful and that it provided not only a fitting end to the first century of international co-operation in
meteorology but also an inspiring beginning to the second century.
The year 1973 was, however, in many other respects also, an eventful period
in the life of WMO. It was the second year of the sixth financial period (1972-1975)
and it thus saw the continuation of the programmes and policies laid down by Sixth
Congress in 1971 and begun in 1972. Despite the unprecedented financial difficulties
which were experienced in 1973, it 1S gratifying to report that steady progress was
made in all major programme areas, as this report will amply demonstrate.
The form of the Annual Report follows closely that of preceding years. Part 1
consists of a brief general review of the work carried out in 1973 and is followed by
Parts 2 to 6 which deal respectively with World Weather Watch, research, the interaction of man and his environment, technical co-operation, and education and training.
Parts 7 and 8 deal with other technical and supporting activities and with external
relations, legal and administrative matters.
The report is illustrated by eight pages of photographs selected to represent
the wide range of activities with which WMO is concerned.

~
. .
.
(D. A. Davies)
Secretary-General
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GENERAL REVIEW

The World Meteorological Organization operates on a four-year budgetary
system, the current period bei~g 1972-1975.
The programme and the budget for this
period were approved by the Sixth World Meteorological Congress (Geneva, 1971).
The
second year of the period, 1973, was largely devoted to continuing and expanding the
work begun in 1972 to implement the Congress decisions.
The progress made, and the
difficulties encountered, are summarized in this general review; more detailed information is given in the subsequent parts of the report.

WORLD WEATHER WATCH
Although the concept of the World Weather Watch (WWW) is now a familiar one,
its importance as the basic operational system to which all Members contribute is such
as to justify a few words explaining its purpose.
Briefly, its task is the acquisition, exchange and processing of world-wide meteorological information to meet operational and research needs.
This objective calls for a vast system of observations,
telecommunications and data processing of high complexity and cost.
WWW came into
operation in 1968 and was developed from the system that had grown up over a long period
of years.
Substantial progress has been made in improving the initial system to meet
the WWW plan adopted by Congress and this progress can confidently be expected to continue.
Part 2 recounts the main aspects of, WWW in which there have been developments in 1973.
It will be seen that the implementation of each of the three essential
elements - the Global Observing System, the Global Dato-processing System and the
Global Telecommunication System - is advancing steadily.
A noteworthy feature of the
year has been the detailed attention given to the further planning and implementation
of WWW by the three CBS working groups responsible for these elements.
Each has met
during the year and is already engaged in preparations for the system in the period
from 1976 to 1979.
These activities augur well for the future of WWW.

RESEARCH
The GARP Atlantic Tropical Experiment (GATE) will take place in mid-1974
and the planning of the scientific programmes and the operational arrangements has been
a dominant feature of the activities under this heading in 1973.
Amongst these activities, mention should be made of the trial period of intercomparisons between ships which
was held in the west Atlantic in August.
It is pleasing to be able to say that there
is every prospect that the ships, aircraft and other facilities to be provided by
Members will enable this important experiment to be conducted successfully.
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Simultaneously with the above work, preparations have been going ahead for
the First GARP Global Experiment (FGGE) scheduled for 1977.
Particular care is being
given to the design of the observing system so that it may provide the data necessary
for numerical modelling of the general circulation.
These experiments are expected
to have far-reaching effects on our understanding of the processes that control weather
and climate.
It will be recalled that the Global Atmospheric Research Programme
(GARP) is a joint WHOjICSU undertaking.
The sixth session of the Commission for Atmospheric Sciences (CAS) took
place late in the year.
Within the framework of the enlarged responsibilities assigned to CAS by Sixth Congress, it adopted an ambitious programme of work in subjects
such as tropical meteorology, atmospheric chemistry and physical meteorology. Details
are given in Part 3.

MAN AND HIS ENVIRONMENT
The ever-increasing ronge of activities undertaken by WMO under this programme bears witness to the serious attention now being devoted to maintaining or improving the quality of the environment in which man must live and work.
A few of the
highlights of these activities are mentioned below, further detailed information appearing in Part 4.
Agrometeorological studies play a big role in trying to ensure sufficient
food for the world population.
Further work has been carried out on systems for early
warning of crop failure, and will continue.
The catastrophic drought that has caused
untold misery and suffering in parts of West Africa has been the subject of special
action.
WMO is co-operating closely with other UN bodies in studies of its causes,
development of methods of drought forecasting and in efforts to mitigate its effects.
In hydrology, significant progress has been made in implementing the Operational Hydrology Programme (OHP) and in improving the participation of Hydrological
Services in the technical and policy-making bodies of WHO. In ocean affairs, the IGOSS
BATHY pilot project for the acquisition and exchange of ocean temperature data has been
extended for a further year.
A new project on marine pollution was inaugurated.
Much attention was given by the sixth session of the Commission for Special
Applications of Meteorology and Climatology (CoSAMC) to applications of meteorology to
fields of economic importance such as land-use planning.
The gradual depletion of
energy sources led the Commission to call for studies of alternative sources, particularly wind and solar radiation.
The United Nations Environment Programme (UNEP) began
on 1 January 1973; several of the programme areas for priority action are of direct
interest to WMO.
A number of projects have been proposed by WMO and one on atmospheric pollution has already been given financial support by UNEP.
The regional tropical cyclone programmes to reduce loss of life and economic damage made further valuable progress in 1973.
The RA I Tropical Cyclone Comoottee for the South-West Indian Ocean ond the WMOjECAFE Panel on Tropical Cyclones held
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their first sessions.
Both drew up technical plans to improve the present warning
systems.
Increased aid to the Typhoon Committee from the United Nations Development
Programme (UNDP) and through bilateral arrangements gave an added impetus to the now
well-established programme of that body.

TECHNICAL CO-OPERATION
In 1973, as in previous years, WMO provided technical assistance to its
Members through the United Nations Development Programme (UNDP), the Voluntary Assistance Programme (VAP) and the allocation for long-term fellowships under the regular
budget of WHO.
During the year 93 Members received assistance under one or more of
these programmes.
It is evident that WHO activities in this field constitute an essential factor in ensuring the full implementation of the other WHO programmes and
also in thereby ensuring that all countries are able to reap the maximum practical
benefits from these programmes.
The financial value of the aid provided to 85 Members under the UNDP during
1973 amounted to US $5.5 million.
Although a little less than in 1972, it was the result of delays in the actual provision of assistance and not of a reduction in the programme approved for the year.
Seventeen large-scale projects were under execution
during the year apart from a large number of small projects consisting of individual
expert missions, fellowships or small quantities of equipment.
Contributions to YAP in 1973 tend to confirm the view expressed in the
Annual Report last year that the programme is stabilizing. After several years of growth
the total estimated value of the assistance in 1973 was about the same as in 1972, i.e.
US $4 - 5 million.
There was an increase from US $450 000 to US $475 000 in the contributionsto the YAP Fund.
Assuming similar contributions in equipment, services and
cash for the two remaining years of the financial period, the four-year total will not
be far short of the target of US $22 million set by Sixth Congress.
Since YAP began
in 1968 55 Members have made contributions either in the form of equipment and
services or cash, or both.
The continued need for this programme was again confirmed in 1973.
Fortyfour new projects were approved for circulation and, allowing for the cancellation of a
few projects, the total number of YAP projects has now reached 494.
Of these, 120 projects had been completed and a further 189 were being partially or fully implemented at
the end -of 1973.
In addition to the above contributions, 136 long-term fellowships have been
awarded under YAP in the six years since the programme began, 19 of them in 1973.

grammes

1S

A detailed description of the assistance provided under the various procontained in Part 5.
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EDUCATION AND TRAINING
The education and training activities of the Organization continued to be
one of its major preoccupations in 1973.
Under the various WHO fellowship programmes
The number
374 students from 74 countries received assistance to undergo training.
of new fellowships awarded was 122.
The duties of 25 experts in the field were devoted solely to training but practically all experts performed training functions of
one form or another.
Thus many additional students received instruction from the
total of 136 experts in the field during 1973.
Other activities resulted largely from the recommendations of the Executive
Committee Panel of Experts on Meteorological Education and Training.
Volume I of the
Compendium of Meteorology was published during the year and several other valuable
training publications were under preparation.
Arrangements were under consideration
for training courses in numeric~l weather prediction for students from developing
countries, and for ~J~tematic class-room and: workshop training at WMCs and RMCs. It
is expected that WHO will participate fully in education and training programmes to be
carried out under UNEP.

OTHER TECHNICAL AND SUPPORTING ACTIVITIES
Two of the six regional associations of the Organization held sessions in
1973 - RA I (Africa) and RA IV (North and Central America).
Considerable attention
was given by both to the implementation of WWW facilities and, especially, to those of
concern for the forthcoming GARP Atlantic Tropical Experiment.
Many other decisions
were taken on the activities to be given priority in the next few years, those relating
to the development of the Meteorological Services so that they can play their full role
in the social and economic development of their countries being of particular importance.
Brief accounts of these sessions are given in Part 7.
Three of the eight technical commissions, CAS, CIMO and CoSAMC, held sessions during the year under review.
The work carried out and the decisions made at
their sixth sessions by CAS and CoSAMC are reported in Parts 3 and 4 respectively. An
account of CIMO-VI is given in Part 7 which shows the wide range of instrument comparisons conducted by the Commission, as well as its very active approach to the problems
of developing instrument systems to meet a variety of requirements.
Mention should
also be made of the most successful WMOjWHO Technical Conference on the Observation and
Measurement of Atmospheric Pollution (TECOMAP) held during this year.
In 1973, once again, there was an increased demand for WMO publications.
Many technical publications had to be reprinted and a large number of new titles were
added.
Full coverage was given to the IMOjWHO Centenary through the WMO Bulletin and
varlOUS special publications.
As might be expected, the Centenary was the keynote on which public information activities were based.
The press kit, the series of stamps and the special issue
of the Unesco Courrier devoted to the Centenary are worthy of mention.
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A total of 76 meetings were arranged or co-sponsored by WMO during 1973.
The necessary support, in the form of documentation and various other conference facilities, was arranged by the Secretariat.

EXTERNAL RELATIONS, LEGAL AND ADMINISTRATIVE MATTERS
Membership of the Organization increased in 1973 to 138, made up of 126
Member States and 12 Member Territories.
The German Democratic Republic and the
People's Republic of Bangladesh became Member States; the former Member Territory of
the Bahamas also became a Member State following its attainment of independent status.
WMO continued its now traditional close collaboration with the United
Nations and its subsidiary bodies, extending it in 1973 to the new United Nations Environment Programme (UNEP).
It is obvious that many of the activities of UNEP will
be of considerable interest to WMO and, as previously mentioned, close contacts have
already been established on some questions such as the monitoring of air pollution.
At its twenty~fifth session the Executive Committee awarded the eighteenth
IMO Prize to Dr. C. H. B. Priest~ey and Mr. J. S. Sawyer.
The theme for the thirteenth World Meteorological Day was "A hundred years
of international co-operation in meteorology".
As might be expected, this theme
arouse~ particular interest in the year in which WMO celebrated the centenary of the
birth of IMO.
Members in many parts of the world arranged special activities on the
appointed day (23 March) and a large number of them were represented at the ceremonies
arranged in Vienna and Geneva to mark the IMO/WMO Centenary in September.
Further
details of the activities associated with World Meteorological Day and the Centenary
are given in Parts 7 and 8 respectively.
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WORLD WEATHER WATCH
INTRODUCTION
Of the four main WMO programmes, the World Weather Watch is in many
respects the one that has become the most widely known.
If it appears to have been
given special attention, this is because it is the basic operational system upon which
so many applications of meteorology must depend.
It is, in fact, a co-ordinated worldwide system of meteorological facilities and services provided by Members for the purpose of ensuring that all obtain the meteorological information they require both for
operational work and for research.
Its essential elements are:
The Global Observing System;
The Global Data-processing System;

and

The Global Telecommunication System.
The World Weather Watch is a major programme of WMO which formally came
into existence in 1968, based on the facilities and services available in the Member
countries.
Its structure and purposes for the period 1972-1975 are described in the
World Weather Watch plan adopted by Sixth Congress in 1971. This plan was reviewed in
some detail in the Annual Report for 1971 and will not, therefore, be discussed here.
It is 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 the 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.
Activities during 1973 relating to each of the three essential elements of
the World Weather Watch are described in the sections which follow.
The major part of
the information naturally concerns efforts made in 1973 to implement the World Weather
Watch.
Once again the four methods of implementation proposed in the plan - national
resources, UNDP, bilateral or multilateral assistance, and YAP - have all been used.
WMO is directly concerned with the use of UNDP and YAP and detailed information on the
nature and scale of the assistance given in 1973 under these two programmes is presented later in this report (see Part 5).
In addition to the data on implementation, information is also given on the
activities of the various constituent bodies of WMO concerning the further planning of
the World Weather Watch.

The Centenary celebrations were an important milestone in the life of WMO. The pictures show the formal ceremonies held in
the Academy of Sciences, Vienna (above) and in the International Conference Centre, Geneva (below)
(Photos: above WMO /Schikola, below WMO /Bianco)

World Weather Watch: this graphical plotter is part of the computer complex
in use at the World Meteorological Centre in Melbourne
(Photo: Australian Bureau of Meteorology)
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GLOBAL OBSERVING SYSTEM (Gas)
General
The purpose of the Global Observing System is to produce the basic observational meteorological and related environmental data from all parts of the globe required by Members for operational and research aims.
It consists of the regional
basic synoptic networks and other observational networks of stations on land and at sea,
aircraft meteorological observations, meteorological satellites and other observation
devices.
The progress made in implementing the GaS in 1973 is reported in the following sections.

Review of the activities of the WHO constituent bodies related to
the Global Observing System (Gas)
While the implementation of the GaS is essentially the responsibility of
the individual Members of WHO, its co-ordination, particularly as regards the best combination of observing techniques, is one of the principal responsibilities of the Commission for Basic Systems (CBS).
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 specialized observations forming part of the Gas.
The relevant activities of these bodies in 1973
are summarized below.
The CBS Working Group on the Global Observing System held its first sesSlon in Geneva in June 1973.
One of the tasks of the group was to formulate a draft
plan for the GaS beyond 1975 and, for this purpose, the working group carried out a
detailed review of the state of implementation of various GaS programmes and the plan
itself for the period 1972-1975.
One of its main conclusions was that no existing
component of GaS should be removed before studies have demonstrated that the new technique can meet the requirements to at least the same extent as the original component.
It should be mentioned that the draft GaS plan for 1976-1979, prepared by the working
group, will be further reviewed and developed at a WWW Informal Planning Meeting
scheduled for January 1974, prior to its submission to CBS-VI.
Regional Associations I (Africa) and IV (North and Central America) held
their sixth sessions this year.
They reviewed their respective regional basic synoptic networks in the light of the latest information regarding the state of implementation of the Gas.

Implementation of the varlOUS components of the GaS
Detailed information on the state of implementation of the various components of the GaS as at 31 May 1973 is given ln the WHO publication entitled "World
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Weather Watch - Sixth status report on implementation" (WMO - No. 360).
Members'
plans to implement the additional facilities required are also given in that publication.

The surface-based sub-system

The most recent published information on the networks of surface and upperair stations is provided in the 1973 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 November 1973.
They show for
each observing hour the number of observations made and the degree of implementation
of t~e basic synoptic networks, expressed as a percentage of the observations required.
Surface observations

Hours of
observation (GMT)
Number of
observations
made
Implementation

(%)

00

03

06

09

12

15

18

21

3091

2 944

3 155

3 005

3 358

2911

3 202

2 736

86

82

88

84

93

81

89

76

Upper-air observations

Radiosonde

Radiowind

Type of observation
Hours of observation (GMT)

00

06

12

18

00

12

Number of observations made

624

264

658

279

604

593

71

53

75

56

76

75

Implementation

(%)

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 other data requirements.
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They reviewed their respective regional basic synoptic networks in the light of the latest information regarding the state of implementation of the Gas.

Implementation of the varlOUS components of the GaS
Detailed information on the state of implementation of the various components of the GaS as at 31 May 1973 is given ln the WHO publication entitled "World
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Weather Watch - Sixth status report on implementation" (WMO - No. 360).
Members'
plans to implement the additional facilities required are also given in that publication.

The surface-based sub-system

The most recent published information on the networks of surface and upperalr stations is provided in the 1973 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 November 1973.
They show for
each observing hour the number of observations made and the degree of implementation
of t~e basic synoptic networks, expressed as a percentage of the observations required.
Surface observations

Hours of
observation (GMT)
Number of
observations
made
Implementation

(%)

00

03

06

09

12

15

18

21

3091

2 944

3 155

3 005

3 358

2911

3 202

2 736

86

82

88

84

93

81

89

76

Upper-air observations

Type of observation

Radiowind

Radiosonde

Hours of observation (GMT)

00

06

12

18

00

12

Number of observations made

624

264

658

279

604

593

71

53

75

56

76

75

Implementation

(%)

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 other data requirements.
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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 1973 both types of
satellite have continued to play important roles in the operational system.
Meteorological satellites in the ESSA series have been in continuous operation Slnce 1966 under the U.S.A. operational satellite system (TOS).
The ITOS system,
which became fully operational at the end of 1970, continued to provide infra-red
night-time cloud images, as well as sea-surface temperature data from cloud-free areas.
NOAA-2, the first satellite under this system to carry the new type of APT transmissions, was in continuous operation during the year and its transmissions have been
available to countries with suitably modified receivers.
A new satellite under this
series, NOAA-3, was launched in November 1973.
The original type of APT transmission
from ESSA-8 (launched in December 1968) was still available throughout 1973 and will
continue until the satellite ceases to function; thereafter only the new system will
be available from U.S.A. satellites.
The preparation of nephanalyses from NOAA-2 for
transmission was discontinued on 31 July 1973.
Two geostationary satellites, ATS-l
and ATS-3, at an altitude of about 35 800 km and placed respectively at about 150 0 W and
70 0 W, were in operation during the year.
The arrangements to ensure that SIRS data
are received by all WMCs and RMCs on the Main Trunk Circuit of the GTS were maintained
during 1973.
In the U.S.S.R. the first experimental satellite in the METEOR system was
launched several years ago and data from satellites of this system have since been used
regularly for operational purposes.
During 1973 satellites of the METEOR system have
Data available include television and infra-red
been in continuous operation.
pictures of clouds and of snow and ice cover, measurements of reflected and emitted
radiation, and radiation temperatures of the Earth's surface and of cloud tops.
In addition to the meteorological data from these satellites, considerable
operational use has been made of data from experimental satellites.
Temperature
soundings derived from spectrometers on the NIMBUS III and IV satellites have been used
at the WMC Washington for operational analyses and prognoses by numerical methods. Wind
speeds and directions derived from measurements of cloud displacement have also been
used operationally in both the U.S.A. and the U.S.S.R.
Planned meteorological satellites

--------------------------------As mentioned above, the satellite sub-system is composed of meteorological
satellites divided into two groups, those ir near-polar orbits and those in geostationary orbits.
The latest information available shows that there will be two or three
near-polar orbiting meteorological satellites in continuous operation during the period
1976-1979.
The satellites in geostationary orbit complement those in polar orbit by
providing near-continuous information in an area within a range of about 50° from the
satellite sub-point.
Within the latitude range 50 0 N to 50 0 S, five geostationary satellites are needed to provide full coverag~ around the globe.
Present plans reveal that
all five satellites will be operational by the middle of the period 1976-1979.
The
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Number of stations
Region

Already established

Planned to be established by the end
of 1975

I

32

24

II

70

18

III

10

12

IV

120

12

V

41

7

VI

113

145

386

218

Totals

Meteorological rockets

---------------------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 satellites.
Several Members have undertaken to implement programmes for launching meteorological rockets.

Sixth Congress recommended that a global network of stations be established
to monitor background air pollution.
Continued progress is reported in selecting locations for, or beginning at such stations in accordance with the guidelines adopted by
WMO for world-wide use and laid down in WMO Publication No. 299, "WHO operations manual
for sampling and analysis techniques for chemical constituents in air and precipitation".
The present status of the WMO network of stations for the measurement of
background air pollution is as follows:
(a)

Regional air-pollution stations:
92 stations in 42 countries are already ln operation or are planned;

(b)

Baseline stations:
Plans have been made by 9 countries for the establishment of
18 stations.
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observational data from mobile ships and other ocean platforms.

The number of ships making radiosonde and radiowind observations has decreased over the past three years and in 1973 only 25 ships carried out upper-air ascents.
Despite this unfortunate trend, efforts have been made to ensure the timely
reception of upper-air reports at coastal radio stations and their further dissemination over the GTS.

Automatic marine stations
The growing interest of Members in the acquisition of marine environmental
data by means of automatic stations is reflected in the increased utilization of the HF
bands allocated by the World Administrative Radio Conference (WARC), 1967, for ocean
data transmissions.
Indeed, the Agreed Interim Frequency Utilization Plan, revised in
1973, shows a considerable increase in the time periods reserved for the interrogation
of, and data transmission from automatic marine stations.
So far 18 Members have reserved frequency channels and time periods, and at least eight of them are actually using these channels for the reception of data from their marine automatic stations
(buoys) for experimental or operational purposes.

Aircraft reports

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

Commercial aircraft constitute a valuable source of upper-air data, especially over the oceans and other sparsely inhabited areas.
On international air routes
the making and reporting of aircraft weather reports is governed by ICAO procedures.
Routine aircraft observations are required in the AIREP form at specified reporting
points which are normally separated by distances corresponding to one hour of flying
time.
These reporting points are determined by ICAO regional air-navigation agreement.
A chart of reporting points in the MID and SEA Regions is contained in the releva~t ICAO
Regional Plans; tables of reporting points in the AFI and SAM Regions have also been
established by the relevant IeAO Regional Offices.
However, over land areas in Europe
and North America, these observations are not required, and along air routes over the
North Atlantic and between Tokyo and Hong Kong routine weather reports are required only
from designated aircraft.

Ground weather radar stations
There has been a rapid growth in the number of
operated by Members.
At the end of 1971, 208 were in use
the end of 1972 there were 328 of these stations and there
stations are planned for the period 1974-1975.
A summary
duced in the following table:

ground weather radar stations
for synoptic purposes.
By
are now 386; 218 additional
of this information is repro-
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Fixed ocean stations
Following the directives of the twenty-fourth session of the Executive
Committee, a second WWW Informal Planning Meeting on the North Atlantic Ocean Stations
(NAOS) was held in May 1973 in Geneva to assess the status of alternative techniques
and' to define the technical requirements for the NAOS in subsequent years within the
framework of the World Weather Watch.
This meeting also developed a first draft
agreement for the new joint financing scheme to be operated under WHO auspices.
To dccelerate the preparations for a Conference of Plenipotentiary Delegations to conclude a new NAOS Agreement, the third and fourth Informal Planning Meetings were then held in July in De Silt and in December 1973 in Geneva, respectively.
The main task of these meetings was to elaborate further a number of elements of the
draft agreement and to prepare a more definite text suitable to a greater number of
potential signatories.
The Plenipotentiary Conference mentioned above is scheduled
for February 1974.
With regard to the world network of fixed ship stations maintained during
1973, it was composed of nine stations in the North Atlantic, one station in the
central Atlantic, one station in the South Atlantic, one station in the North Pacific
and four in the central and South Pacific.

Research and special purpose ships constitute an important source of meteorological and oceanographic observations from data-sparse sea areas.
This fact has
again been confirmed by the SATHY Pilot Project undertaken in 1972-1973 within the
framework of the IGOSS.

The number of voluntary observing ships has been almost stable in the past
three years, i.e. 6 274, 6 363 and 6 328 for the years 1971, 1972 and 1973 respectively.
It is, therefore, already clear that the target set in the WWW plan for the period 19721975 for a 25 per cent increase over 1971 is unlikely to be attained.
However, increased efficiency in shipping operations in recent years has made the stay at ports
much shorter and the period at sea, during which observations are made, considerably
longer.
Surveys of the collection of ship reports provide evidence that this trend has
contributed to an improvement in the data coverage over the oceans.
In addition, a
number of Members indicate that efforts are now directed to ensuring regular observing
and reporting by the observing ships they have recruited.
Despite such efforts, the
present ship-report collection system has its limitations, and difficulties in shipshore communication in certain areas and the limited watch-keeping hours of radio officers aboard ships have become chronic problems for which no solution has been found.
For this reason CSS and its Working Group on the Global Observing System attaches
special importance to the capability of geostationary satellites for the collection of
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suggested satellite sub-points are:
ESRO (European Space Research Organization)
Japan
U.S.A.
U.S.A.

0°

140 0E
700 - 80 0W
140 0W

U.S.S.R.
Both types of meteorological satellites will be capable of collecting data
from fixed and moving platforms.
In addition, the geostationary satellites will have
the ability to disseminate meteorological information to various users.
The expected
coverage of the picture taking, data distribution and collection capabilities of the
geostationary meteorological satellites ore shown on the chart preceding this page.
A number of meetings of representatives of the countries and agencies concerned in geostationary meteorological satellite programmes have been held since 1972
to ensure co-ordination of these activities.
The WMO Executive Committee, at its
twenty-fifth session, recognized the increasing international participation in meteorological satellite programmes and the growing requirements for co-ordination of meteorological satellite matters.
It therefore decided to establish an Executive Committee
Panel of Experts on Meteorological Satellites to act as a co-ordinating mechanism for
satellite activities in the World Weather Watch and Global Atmospheric Research Programmes, and for future WMO programmes which would involve satellites.

The WWW plan calls upon all WMO Members to install at least one station in
their territories for direct read-out of cloud images from satellites.
Detailed information on existing and plunned APT stations, as at 31 May 1973, is given in the
Sixth Status Report.
It shows that 217 stations are operated by approximately 100
countries.
The location of APT stations already in operation and those planned are
shown on the map preceding this page.
As already mentioned above, a new type of APT transmission was introduced
by the U.S.A. with the launching of NOAA-2.
Information regarding changes in the APT
service provided by the U.S.A. meteorological satellite system has been distributed to
all concerned.
It included advice on the modifications necessary to current APT equipment to permit reception of transmissions from the new system.

GLOBAL DATA-PROCESSING SYSTEM (GDPS)
General
The purpose of the Global Data-processing System and the form it should
take in the period 1972-1975 are specified in the World Weather Watch plan approved by
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Sixth Congress.
It may, for convenience, be recalled that the purpose of the GDPS is
to make available to all Members the basic processed data they require for both realtime and non-real-time applications.
The GDPS consists of an integrated system of
World, Regional and National Meteorological Centres (WMCs, RMCs and NMCs) and the
arrangements for the processing of the basic observational data and for the storage and
retrieval of data.
Data processing for real-time applications

As provided for in the WWW plan, WMCs are in operation at Melbourne, Moscow
and Washington.
One of the most important functions of these centres is providing
meteorological analyses and prognoses on a global scale.
At present the output products of WMCs are prepared for three different, large areas of the globe: the northern
hemisphere, the tropical belt and the souther~ hemisphere.
The Sixth Status Report
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, which was 182 in early 1972, reached 231
in early 1973 and was expected to increase to 275 by the end of the year and to 387 by
the end of 1975.

As for the WMCs, detailed information on the preparation of output products
of RMCs is given in the Sixth Status Report.
That report shows how the total daily
number of charts prepared by RMCs has increased during the period up to 1973 and that a
steady increase is likely up to the end of 1975, as is demonstrated by the following
table:

Total daily
number of charts
prepared by RMCs

Early

Early

Early

Early

Early

Late

Late

1969*

1970*

1971*

1972*

1973*

1973**

1975**

893

974

1 180

1 352

1 358

1 645

1 902

.

*

Factual data

**

Planned

.

,

It should be noted that the figures relating to 1972 and subsequent years

~nclude data for the newly established RMCs at Algiers and Brasilia which were included

ln the GDPS system on 1 January 1972.
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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 a
national level".
Virtually all Members have already established NMCs.
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.
As in the preceding years, the requirements of NMCs for output products of
WMCs and RMCs were ascertained in detail in 1973 and the information so received was
sent to the appropriate WWW centres to enable them to make practical arrangements for
meeting the requirements.

Data-processing for non-real-time applications
WMO consultants continued to work on three studies, each concerning a
particular field of the non-real-time applications of the GDPS.
One of these, a study
on the classification and cataloguing of meteorological information, was completed and
will be published as a WWW Planning Report in 1974.
Work is still continuing on the
second study which concerns standard formats for the exchange of data extracted from
meteorological archives.
The third study, dealing with the quality control of internationally exchanged data, is nearly complete.
A preliminary report on this study has
been forwarded to the CBS Working Group on the Global Data-processing System for use in
formulating the relevant procedures.

Codes
A vote by correspondence with the Members represented on CBS was conducted
in mid-1973 on a draft recommendation postponing the introduction of the new SYNOP and
SHIP codes frQm 1 January 1975 to a date, possibly 1 January 1976, to be decided by the
sixth session of CBS in March-April 1974.
The recommendation has now been adopted by
CBS, approved by the twenty-fifth session of the Executive Committee and brought to the
attention of all Members.
During 1973 two sub-groups of the CBS Working Group on Codes
worked on details of these codes in the light of Members' comments.
The proposals of
tilese sub-groups will be considered at t,ie sixth session of CBS.
A vote by correspondence was also conducted on another draft CBS recommendation relating to the adoption and introduction for international use on 1 January
1974 of a new code (GRID) for the transmission of processed data for grid points in
digital form.
The, recommendation was adopted by CBS and, in view of the urgency of
the introduction of the code, was approved by the President of WMO on behalf of the
Executive Committee in accordance with the General Regulations.
Other activities relating to codes, carried out mainly by the CBS Working
Group on Codes, include the completion of the code for reporting the synoptic inter-
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pretation of cloud data obtained by met~orological satellites (SAREP), a review of
hydrological codes elaborated by CHy and the ice-analysis code developed by CMM, and
the revision of Volume I of the Manual on Codes.
Final decisions on all these matters
are expected to be taken by the sixth session of CSS.
Other activities relating to the GDPS

The second session of the CSS Working Group on the Globdl Data-processing
System was held at the WMO Secretariat in Geneva in October 1973.
The session reviewed
the whole field of GDPS, both real-time and non-real-time services, and the regulatory
and guidance material.
The group made a number of recommendations on the preparation of output
products by WMCs and RMCs and their distribution to otJier centres.
These recommendations covered:
(a)

Requirements for observational data for global exchange;

(b)

Lists of the output products of WMCs and RMCs, indicating those to
be given priority in preparation;

(c)

The equipping of WMCs and RMCs with facilities to convert processed
data from the GRID code to the pictorial form;

(d)

A list of products for transmission in both forms until all the
necessary conversion facilities have been installed;

(e)

Guidelines for Members in the establishment of output product requirements.

On the non-real-time services of the GDPS (i.e. the storage and retrieval
of data), the group drew up more detailed responsibilities for WMCs, RMCs and NMCs with
respect to the type, area coverage and time distribution of t:le data to be stored.
Furthermore, that part of the WWW plan for 1972-1975 relating to data storage and retrieval was revised to make the relevant procedures more realistic, workable and acceptable to all Members of WMO.
It was proposed that the revised text be included in
the WWW plan for 1976-1979.
Much attention was paid to the preparation of Volume I of the WMO Guide on
the Global Data-processing System.
The draft of this volume was reviewed and amendments suggested, notably those resulting from the recommendations made by the session.
The amended draft, as well as the recommendations of the working group, will be submitted to the sixth session of CSS.
The increasing importance of data processing and, in particular, of modern
automated methods, to the operation of Meteorological Services has created a need for
suitably trained personnel in this field.
Draft syllabi for personnel engaged in mete-
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orological data processing were prepared and forwarded for approval to the Executive
Committee Panel of Experts on Meteorological Education and Training.

Following a request made by the Executive Committee. at its twenty-fourth
session, a questionaire on computer programmes used. by Members in various fields of
meteorology was distributed early in 1973.
Many valuable replies have already been
received.to this questionnaire.
On the.basis of the replies received the Secretariat
is preparing a consolidated list of programmes.
It is hoped that this list will be of
use to many Members in developing their data-processing capabilities.

GLOBAL TELECOMMUNICATION SYSTEM (GTS)
Implementation of GTS
General
The purpose of the Global Telecommunication System and its organization
were defined in the WWW plan for the period 1972-1975 approved by Sixth Congress. Its
functions are primarily to provide telecommunications for the collection, exchange and
distribution of basic observational data from the Global Observing System, and of processed information from WMCs and RMCs operating within the Global Data-processing System, to meet the needs of Members for operational and research purposes.
The WWW plan
specifies the telecommunication functions of WMCs, RMCs, NMCs, and Regional Telecom~
munication Hubs (RTHs), as well as the engineering principles, technical characteristics and specifications for the GTS.
It consists of telecommunication circuits and
centres, both of which are organized on a three-level basis, namely:
(a)

The Main Trunk Circuit (MTC) and its branches;

(b)

The regional telecommunication networks;

(c)

The national telecommunication networks.

and

Review of the activities of WMO constituent bodies ,related to the Global
Telecommunication System (GTS)

The twenty-fifth session of the Executive Committee considered measures to
strengthen the GTS, and particularly the MTC and its branches, to ensure that the requirements of the WWW plan are met to the greatest possible extent.
It decided to
add the RTH Peking to the list of centres with receiving and transmitting capabilities
on the MTC and its branches, and to insert the link between Peking and Tokyo in the WWW
plan as a branch of the MTC.
The Committee requested the president of CBS to arrange
for:
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(a)

The preparation of appropriate amendments to the Manual on the GTS,
taking into consideration the above decision;

(b)

A study concerning additional circuitry required to bring the RTH
Peking fully onto the MTC.

The necessary amendments to the Manual on the GTS were made by the sixth
session of the CBS Working Group on the GTS (Geneva, OctoSer/November 1973).
They
will be submitted to the next session of the Commission for Basic Systems, scheduled for
March/April 1974.
At its session, the working group reviewed the organization of the GTS and
the results of various studies of the telecommunication procedures, as well as the
technical characteristics and specifications of the GTS, in the light of developments
and experience since the fifth session of the working group.
The final draft of the
GTS Manual was prepared for adoption by CBS-VI.
Main Trunk Circuit and its branches
A meeting was held in Moscow in February to discuss the action necessary
to improve the performance of the Main Trunk Circuit segment between the WMC Moscow and
the RTH New Delhi.
Attention was given to the exchange programmes of meteorological
information for both observational data and processed information, as well as to the
technical characteristics of data/facsimile transmissions and the terminal equipment
needed to upgrade the operation of this segment to 1 200 bits/sec.

A meeting of experts on the co-ordination of the implementation of the main
regional circuits in Africa connecting the RTHs in Algeria, Cairo and Kano was held in
Oran, Algeria, in June 1973.
The meeting discussed the present arrangements and
further plans for the operation of these centres and circuits, as well as the
co-or9inqtion of the technical characteristics and operational procedures.
The sixth session of Regional Association I reviewed the regional telecommunication plan, the regional procedures and the engineering principles for centres
and circuits in Region I.
Some amendments were adopted in order to bring the plan into
line with decisions of the Executive Committee and the Commission for Basic Systems.
The session decided to re-establish its Working Group on Meteorological Telecommunications to continue studying problems relating to the WWW-GTS in Region I.

In accordance with the decision of the twenty-fifth session of the Executive
Committee, Regional Association 11 will make the necessary adjustments to its regional
meteorological telecommunication plan in respect of the RTH Peking.
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The third session of the RA III Working Group on Meteorological Telecommunications (Buenos Aires, May 1973) reviewed the present state and future plans for
the implementation of the regional meteorological telecommunication network, as well
as the regional procedures and the technical characteristics and specifications. The
session discussed transmission/broadcast programmes and implementation programmes.
Four recommendations adopted by this session have been submitted to Members of Region
III for formal adoption by correspondence.
Regional Association IV (North and Central America)

--------------------------------------------------The second session of the RA IV Working Group on Meteorological Telecommunications (Guatemala, November 1973) reviewed the state of implementation of the
regional meteorological telecommunication plan and the regional meteorological telecommunication procedures, as well as the operation manual for the meteorological telecommunication network in Central America (CEMET).
The session also discussed the
future plans and implementation programmes for the network.
The recommendations stemming from this session were adopted by the sixth session of Regional Association IV,
which was held immediately after this session of the working group.
Regional Association V (South-West Pacific)

------------------------------------------The third session of the RA V Working Group on Meteorological Telecommunications was held in Singapore in June/July.
The session reviewed various problems related to the regional meteorological telecommunication plan, as well as the regional
procedures and technical characteristics of centres and circuits in Region V.
Transmission/broadcast programmes and implementation pro~rammes were also dealt with. The
recommendations adopted by the session will be considered by the next session of
Regional Association V scheduled for February 1974.
Regional Association VI (Europe)
-~------------------------------

An informal planning meeting was held in Stockholm in October to study the
re-routeing of traffic on that portion of the MTC passing thro~gh ~urope in c~s~s.of
outages of centres and facilities.
The meeting studied the Clrcults and facllltles
required for back-up and for re-routeing of traffic, as well as the necessary related
procedures.
Antarctic
As reported last year, there have been no special developments since the
Sixth Antarctic Treaty Consultative Meeting (Tokyo, October 1970).
However, it is
evident that arrangements for the collection and transmission of meteorological data
from the Antarctic have already progressed satisfactorily towards integration with the
GTS.
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Review of the state of implementation

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

Detailed information on the state of implementation of all the three levels
of the GTS as at July 1973 is given in the Sixth Status Report.
In this report
Members' plans for upgrading existing and implementing additional facilities are also
given.
The state of implementation may be summarized as follows:

Fourteen segments of the MTC and its branches are already in operation.
Data transmission on the Tokyo-Washington segment is operating at 2 400 bits/sec and
data/facsimile transmission on the Washington-Bracknell-Paris-Offenbach portion became
operational at 2 400 bits/sec from May 1973.
Facsimile transmissions on the TokyoIt is also expected that the
Washington segment will be operational in 1974.
Offenbach-Prague, Prague-Moscow, Moscow-New Delhi, New Delhi-Cairo and Cairo-Moscow
segments will become operational at 1 200 bits/sec for data/facsimile transmissions ln
1974.

The regional telecommunication networks consist of an integrated system of
220 regional circuits and 24 inter-regional circuits.
Of these, 167 point-to-point
circuits are already operational; 70 per cent of the planned circuits had therefore
been established by the end of 1973.
During the period 1974-1975, it is expected that
21 new circuits will come into operation, and 48 already in operation will be upgraded
to meet the increasing requirements for rapid and reliable exchange of observational
data and processed information.
In order to meet the WWW requirements for the collection and reception of
meteorological information, radio broadcasts will have to be used until integrated systems of point-to-point circuits are fully operational.
Radioteleprinter broadcasts
have been established at 27 RTHs, and facsimile broadcasts at 20 RTHs.
During the
period 1974-1975, seven RTHs will establish radio-facsimile broadcasts.

National 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 NMCs from individual observing
stations.
The circuits between the stations and their centres are considered efficient
if more than 95 per cent of the reports are collected at the centre within 15 minutes of
the observing station's filing time.
The extent to which this time limit is now met is
shown below for each Region.
Figures for 1971 and 1972 are also given for comparison:
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1973

1972

1971

- Africa

62%

61%

60%

Asia

86%

85%

81%

Region III - South America

56%

47%

32%

Region IV

- North and Central America

96%

96%

96%

Region V

- South-West Pacific

63%

51%

50%

Region VI

- Europe

98%

98%

98%

Region I
Region II

Planning of GTS
The twenty-fifth session of the Executive Committee discussed the support
that could be provided by the GTS for the collection and distribution of meteorological
information required for research (GARP) programmes such as GATE and FGGE, as well as
the telecommunication services required for IGOSS and other environmental programmes.
Noting the views of the Executive Committee, the sixth session of the CBS
Working Group on the GTS considered the changes that might be required in drawing up
the WWW plan for the period 1976-1979.
It was agreed that the present GTS plan should
be amended in the light of new technologies and the increased requirements stemming
from the WWW, other WMO programmes and joint programmes between WMO and other organizations.
The Commission for Basic Systems is mainly responsible for planning the
future GTS and for ensuring that it progresses towards its objectives.
To this end,
CBS is carrying out studies on a variety of subjects such as the use of data-signalling
rates as high as 4 800 bits/sec, coded digital facsimile transmissions and analogue
facsimile transmissions at 240 r.p.m., procedures for requesting the repetition of data,
and for the re-routeing of traffic during outages.

PAR T 3
RESEARCH PROGRAMME
General
WMO's most ambitious research project continues to be the Global Atmospheric Research Programme (GARP), a joint enterprise of 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). During the past year CAS, through its rapporteurs and working groups, has
kept abreast of the latest developments in all fields of atmospheric research. At
its sixth session, which was held in 1973, arrangements were made to ensure its continued ability to fulfil its role as the WMO body responsible for the co-ordination
of meteorological research activities (see p. 25).
GLOBAL ATMOSPHERIC RESEARCH PROGRAMME
The Global Atmospheric Research Programme (GARP) is organized and financed
jointly by WMO and the International Council of Scientific Unions (ICSU). Under the
guidance of the Joint GARP Organizing Committee (JOC), the planning work is coordinated by the Joint Planning Staff (JPS) which is located at the WMO 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 ICSU, the Secretary-General of WMO administers the fund. At its twenty-fifth
session the WMO Executive Committee approved estimates for expenditure of US $150 000
from this fund in 1974.
New titles in the GARP Publication Series, the GARP Special Reports and
the GARP Atlantic Tropical Experiment (GATE) Reports which have appeared during the
year are listed in Annex IX.
GARP Global Experiment
Based on a recommendation of the 1972 Planning Conference on the First
GARP Global Experiment, a group of experts in numerical modelling and observing system
technology took part in a meeting held in Geneva in March 1973, to review the observational requirements for the Global Experiment and to consider alternatives for special
observing systems in the light of the resources that may be available. It is expected
that the basic observing system will consist of two polar-orbiting satellites and a
set of five geostationary satellites in addition to the conventional surface and
upper-air network. Numerous observing system simulation experiments with general
circulation models demonstrate, however, that there are definite deficiencies in the
data coverage provided by this basic observing system. It Was thus concluded that
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the special observing systems as proposed by JOC will be needed to fill critical gaps
in the equatorial belt lOoN_lOoS and in the southern hemisphere during the two special
observin9 periods, each of one month's duration.
During 1973 planning meetings were also held on two of the GARP subprogrammes, one in Erevan (U.S.S.R.) on the Monsoon Experiment (MONEX) and the other
ln Leningrad (U.S.S.R.) on the Polar Experiment (POLEX).
The Joint Organizing Committee (JOC) held its eighth session in London in
March. Discussions on the results of a meeting on Special Observing Systems for the
Global Experiment (February 1973) revealed a unanimous opinion that special efforts
would be needed to obtain wind profiles in the tropics over and above those expected
from the WWW network. Additional wind, temperature and geopotential height observations in the southern hemisphere, as obtained by constant-level bclloons, would be
essential to ensure that global numerical experiments could be carried out to assess
the nature and probable limits of the predictability of the large-scale flow.
Possible oceanographic activities related to GARP objectives were also
discussed and it was recommended that the development of an international oceanographic
GARP programme be the responsibility of the Scientific Committee on Ocean Research
(SCaR). The emergence of a real interest on the part of the oceanographic community
to join forces with meteorologists in attacking problems of common interest was noted
with satisfaction.
In so far as studies of climate are concerned, JOC agreed that the primary
objective of GARP in this connexion was to stimulate progress in developing more realistic numerical models of climate and its fluctuations. As a first major activity
in this area, JOC recommended that a study conference on climate modelling should be
organized and that it take place in June 1974. The main aim of the conference should
be to develop an approach toward comprehensive models capable of representing the
coupled interactions between the atmosphere, the ocean and the land surface.
GARP Atlantic Tropical Experiment (GATE)
Since the third session of the Tropical Experiment Board (TEB) in April
1972, the International Scientific and Management Group (ISMG), assisted by experts
from interested countries, has been engaged in drawing up the outlines of the subprogrammes which, together with the central programme, will constitute the overall
GARP Atlantic Tropical Experiment (GATE), scheduled to take place from June to
September 1974. The GATE Central Programme and sub-programmes were presented to the
fourth session of the TEB in March 1973.
The number of ships expected to be available for GATE was considered by
TEB-V to be sufficient to meet the scientific requirements. Progress has been ~ain
tained in upgrading the WWW surface and upper-air synoptic network in the GATE area.
A detailed review of the status of scientific planning for the GATE subprogrammes and of the operational aspects was given to JOC-VIII. To help the ISMG in
the scientific planning, JOC decided to establish a Panel on GATE which will speak on
behalf of JOC as the need arises. The panel spent one week with the ISMG in July 1973
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for detailed discussions and review of the scientific aspects of GATE to ensure that
the scientific objectives are met.
During the northern summer of 1973 the WWW system in the GATE area was
tested in order to locate its weak points.
Observational intercomparisons between
ships of several TEB Members took place in the west Atlantic between 1 - 10 August 1973.
The ISMG presented a progress report on GATE to the fifth session of the
TEB which was held in Geneva in December. It was noted that the transition from scientific to operational planning had taken place and that a number of informal planning
meetings had been held at which over a hundred experts from many different countries
had contributed to the preparation of the GATE sub-programmes and operations. The
board also discussed the GATE Operations Plan and the Data-Management Plan. The considerable and timely progress made towards successful implementation of the experiment
was noted by the board.

DEVELOPMENTS IN METEOROLOGICAL SATELLITES

WMO's efforts in this sphere concentrated on assessing the value of satellite data for predicting the state of the atmosphere and on the study of satellitederived parameters with respect to conventionally obtained data. At its sixth session,
the Commission for Atmospheric Sciences (CAS) recognized that satellite data will be
increasingly used in weather prediction and in meteorological research in the next few
years. CAS reviewed the techniques for verifying and using remote temperature soundings and wind estimates from geostationary satellites in analysis and prediction. One
of the principal tasks was an intercomparison of satellite data with in situ measurements.
The development of better methods for utilizing satellite data has been
under intensive investigation by many groups. Because a great deal of information
other than temperature profiles, winds, and surface temperature can be derived from
satellite data, new methods are being applied in a few major centres where complete
satellite information is available.
During 1973, NIMBUS-5, which was launched in November 1972, began measuring
the daily distribution of rainfall over the oceanSi this information is of particular
importance for studies related to extended-range forecasting. Pictures from this
satellite are also useful for correcting standard maps of the polar ice caps and, by
showing the location of ice masses, may extend the shipping season in the Arctic and
Antarctic by several months.
The first of a new generation of weather observers, the Synchronous Meteorological Satellite (SMS), is scheduled for launch early in 1974. SMS will keep continuous watch and make immediate reports on changing storm patterns.
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COMMISSION FOR ATMOSPHERIC SCIENCES (CAS)
General
The increased responsibility given to CAS by Sixth Congress, and, subsequently, the tasks assigned by the twenty-fourth and twenty-fifth sessions of the
Executive Committee characterized the work of CAS during 1973. The Secretary-General
of WMO was requested to ensure that all proposals for international programmes involving atmospheric research which were submitted to WMO should first be referred to
the president of CAS for his opinion.
In connexion with the proposed International Study Conference on the
Physical Basis of Climate and Climate Modelling, the Executive Committee requested
that in organizing this conference account be taken of the expertise in this field
which exists in the CAS Working Group on Climatic Fluctuations. It was also pointed
out that the estimation of dispersion of pollutants in and above the atmospheric
boundary layer poses scientific problems appropriate to CAS. Several tasks were
assigned to the EC Panel of Experts on Weather Modification/CAS Working Group on Cloud
Physics and Weather Modification and, in particular, that of providing advice on the
potentiality of specific cloud-seeding projects.
Sixth session of the Commission for Atmospheric Sciences
The sixth session of CAS was held at Versailles (France) from 19 to
30 November 1973. The work of the Commission since its last session in 1970 was reviewed and the future programme outlined in the light of the new responsibilities of
CAS stemming from the decisions of Sixth Congress. The following paragraphs report
on some of the more important points arising from CAS-VI.
GARP
The Commission endorsed the general development of the First GARP Global
Experiment with its sub-programmes (AMTEX, POLEX, MONEX and CAENEX) and suggested that
JOC be invited to refer appropriate questions to CAS working groups and rapporteurs.
Members were urged to participate in sub-programmes to the extent possible, provided
that such participation did not prejudice their contribution to the overall development of meteorological research outside GARP.

The forthcoming GARP Atlantic Tropical Experiment (GATE), as well as
recent disastrous droughts in parts of western Africa and the recurrent menace of
tropical cyclones, gave rise to considerable discussions on meteorology in the tropics.
It was suggested that useful guidance in forecasting wet and dry spells might be obtained by simulating the geographical distribution of horizontal transport and divergence of water vapour in general circulation models. A Working Group on Tropical
Meteorology was set up to ensure that the best possible use is made of GATE data in
studies of tropical atmospheric phenomena and to keep under review the further development of the WMO Tropical Cyclone Project. Members were asked to intensify their
research activities in tropical meteorology and, whenever possible, to permit the participation of scientists from developing countries.
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Dynamics of the atmosphere
-------------------------~

The Commission re-affirmed its interest in numerical weather prediction
and emphasized its usefulness in related disciplines such as hydrology and oceanography,
as well as in studies of air pollution and climatic fluctuations. One aspect of NWP
which received particular attention Wd$ the interpretation of broad-scale NWP products
in terms of weather for local forecasting purposes. A symposium on this subject was
recommended as well as training seminars and fellowships. The Commission also provided guidelines for the form of presentation of annual national progress reports on
NWP.
Weather modification
The Commission affirmed that WMO is the most suitable international body,
with the necessary scientific and technical expertise, to act as the leading agency
in matters concerning weather modification. A revised text of the WMO statement on
this subject was approved and will be submitted to the next session of the Executive
Committee. The Commission agreed there is a need to improve the basic understanding
of the proc~sses involved in precipitation enhancement, rather than to rely on trialand-error approaches. To this end it recommended that careful preparation of experiments with more numerous and more accurate measurements be made so that useful evaluations can be obtained.
Training courses for university-level students in cloud physics for appplication in weather modification studies and projects were recognized as being
necessary. It was recommended that WMO should not only assist Members in provi~ing
such courses but should also sponsor courses for which the CAS Working Group on Cloud
Physics and Weather Modification was preparing a draft syllabus.

The r.ommission recognized its responsibility for providing guidance in
developing air-pollution models which incorporate boundary-layer considerations. It
therefore recommended that a symposium be held on this subject and that the proceedings be published as a Technical Note. Another Technical Note dealing with the lifecycle of air pollutants WQS also suggested. In this field, as with weather modification, it was felt that WMO could provide useful advice to other international organizations. The Commission recommended that studies be undertaken into ways of assessing
and interpreting data being received from the regional and baseline pollution networks,
in order to be able to furnish meaningful information on the state of the environment
to the UN Environment Programme (UNEP).
Climatic fluctuations
The proposal made by the CAS Working Group on the Effects of Air Pollution
on the Dynamics of the Atmosphere for the con&truction of a joint ocean/atmosphere
model incorporating all major physical processes controlling the climate was fully
supported by the session. Studies of the ocean circulation, with particular emphasis
on a quantitative assessment of the effect of the wind field on the large-scale ocean
circulation, were encouraged.
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Increased attention was given to stratospheric and mesospheric questions
and a new working group was formed to deal with them. One of its responsibilities
will be to provide advice on monitoring the composition of the stratosphere for studies
of the possible impact of SST aircraft and other activities. It will also assist in
studies of stratospheric radiative and dynamic processes which may give rise to largescale fluctuations. The Commission also called for more measurements of stratospheric
trace constituents and the increased monitoring of ozone. Development of a new automated instrument is desirable, but should be subject to careful comparisons with
Dobson spectrophotometers.

New developments continue to enhance the potential value of space-based
observing platforms but the Commission felt that, even with existing techniques, the
full extent of information available is not utilized. It was recommend~d that WMO
examine with the major satellite-operating countries the feasibility of arranging for
scientists from other countries to visit satellite data-processing centres to improve
their skill in the utilization of these data in scientific analysis and weather prediction. It was also proposed that one or more seminars be arranged on the use of
satellite data in meteorological research. Finally, the Commission called for the
better dissemination of meteorological satellite data, especially from geostationary
satellites, for use by forecasters all over the world.
Miscellaneous items
The "ISO Standard Atmosphere 1971" from the surface to 50 km has been
adopted by ISO and an "ISO Interim Standard Atmosphere 50 to 80 km" appears likely to
be adopted soon. The Commission therefore recommended that the former be approved for
use within WMO. The Commission endorsed the format proposed by the chairman of the
Working Group on the Universal Decimal Classification for a revised edition of the
International Meteorological Vocabulary, recommending that terms in other disciplines
be included only to the extent that they are relevant to meteorology.
The Commission established twelve working groups and appointed eleven rapporteurs. Dr. W. L. Godson (Canada) was elected president, and Professor L. A. Vuorela
(Finland) was elected vice-president of the Commission.
Activities of working groups and rapporteurs
An informal meeting of the CAS Working Group on Numerical Weather Prediction was convened in conjunction with a WMO/IAMAP Symposium on Mesoscale Representation and Fine-mesh Modelling at Reading (U.K.) in May 1973. The status of numerical
weather prediction was reviewed in the light of the papers presented at the symposium.
In view of the rapid progress in tackling problems of small-scale dynamics, it was
felt that priority should be given to the study of the use of numerical techniques in
determining the large-scale dispersion of pollutants in the atmosphere. A revised
scheme for reports on numerical weather prediction activities was prepared for submission to CAS-VI.
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Following the WMOjIAMAP Scientific Conference on Weather Modification in
Tashkent, U.S.S.R., the opportunity was taken to hold a session of the CAS Working
Group on Cloud Physics and Weather Modification (8-10 October 1973) which also serves
as an Executive Committee panel on weather modification. The group considered the
text of the WMO statement on the present state of knowledge and possible practical
benefits in some fields of weather modification. Some proposals were made for amendments in the light of recent developments.
The Executive Committee had already adopted guidelines for WMO's response
to requests from Member countries for advice on specific weather modification projects
and it was suggested that, as part of this procedure, the Secretary-General could
seek the advice of the panel and working group. If a more detailed study were necessary in a particular instance, the Secretary-General should obtain the services of
one or more highly qualified consultants. The panel would then review the consultants' reports before they were conveyed to the Member concerned.
It was noted that progress in research in weather modification is impeded
by a serious shortage of highly trained atmospheric physicists who have specialized
in this field. It was therefore recommended that WMO, through its education and
training programme, should advise and assist Members in providing suitable training.
As a first step, the panel will prepare, for consideration by the other competent
bodies, a draft syllabus for the minimum level of training of such specialists
Finally, as regards the legal aspects of weather modification, the panel agreed entirely
with the opinion of the Executive Committee that the present limited knowledge made
it premature to consider these aspects at the international level. However, it undertook to review carefully the scientific basis related to the legal aspects.
Geneva

~n

The CAS Working Group on Revision of the Technical Regulations met in
April 1973 and drafted the text for Section B - Research Activities.
OTHER RESEARCH ACTIVITIES

One hundred participants from 26 countries attended the WMOjIAMAP Symposium on Mesoscale Representation and Fine-mesh Modelling which was held at the
Meteorological Office College, Shin field Park, Reading, in May 1973. It was clear
that the nesting method, which has received wide acceptance in a relatively short
time, is being studied seriously by many scientists.
Nested models are already
being used routinely at some forecasting centres with a view to their early incorporation into operational numerical weather prediction (NWP) programmes.
In view of the high costs of modern computers, it was expected that any
methods by which forecasts could be produced more efficiently would receive considerable attention. It was not surprising, therefore, that several papers demonstrated
wide interest in the use of semi-implicit differencing schemes as replacements for
explicit schemes and the large amount of experimentation now being carried out in
this field. It is encouraging that, in some cases, it has been possible to reduce
the computer time by a factor of four. Two full working sessions were devoted to
papers on improved physical and mathematical modelling. The topic which attracted
most papers was the representation or parameterization of convection in numerical
atmospheric models.

Tests of ships and observational equipment to be used in the GARP Tropical Atlantic Experiment (GATE)
in 1974 were held in August 1973
(Photo: NOAAj
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Unusual weather: floods in Ghana in June 1973 caused loss of life and made many people homeless
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A Scientific Conference on Weather Modification organized jointly by WMO
and the International Association of Meteorology and Atmospheric Physics (IAMAP) was
held in October in Tashkent (U.S.S.R.). It was the first international conference
organized by WMO on this subject and was highly successful. The subjects discussed
covered fog dispersal, rain and snow enhancement, hail suppression and the modification of tropical storms and thunderstorms. Apart from the purely scientific aspects,
consideration was also given to the technical and operational aspects of weather
modification and to the physical, statistical and economic evaluation of experiments.
The 66 papers presented included reviews by internationally recognized scientists on
each of the above topics. The proceedings of the conference are being prepa~ed for
publication by WMO during 1974. It was felt that weather modification is still
largely at the research stage and that continued progress would depend upon the development of numerical models incorporating as accurately as possible the dynamics,
thermodynamics, detailed microphysics and their interaction. In addition, very careful attention must be given to the statistical design and the evaluation of experiments.
A Symposium on the Physical Behaviour of Radioactive Contaminants in the
Atmosphere was jointly organized by the International Atomic Energy Agency (IAEA) and
the World Meteorological Organization at Vienna in November. The experimental and
theoretical papers presented at the symposium covered the local, regional and global
aspects of the problem. Each organization invited an outstanding scientist in this
field to give a review paper. The proceedings will be published by IAEA.
The Executive Committee decided that the 1973 Research Award for Encouragement of Young Scientists from Region V should be presented to Mr. G. W. Paltridge,
Australia, for his paper entiled "A model of a growing pasture", published in "Agricultural Meteorology", Vol. 7, No. 2 (March 1970).
The twelfth in the series of consolidated reports on research" in tropical
meteorology was prepared and distributed by the Secretariat. Progress reports on
numerical weather prediction, received from seven Members, were also distributed.
Under the permanent scheme for sponsoring the central publication of
selected meteorological data, the Canadian Meteorological Service has continued to
publish "Ozone Data for the World"; the U.S.S.R. Hydrometeorological Service has
proceeded with the publications entitled "Solar Radiation and Balance Data (the World
Network)" and "Results of Ground Observations of Atmospheric Electricity". WMO is
grateful both to these Members and to the Members contributing to these publications
for their valuable efforts in making the material generally available.
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PROGRAMME ON THE INTERACTION OF MAN
AND HIS ENVIRONMENT

METEOROLOGY AND WORLD FOOD PRODUCTION
General
The prolonged dry spells, the worst in 25 years, that have been widespread
in Latin America, Asia, the Middle East and Africa, particularly in the Sahelian
countries in West Africa, in 1973 have re-emphasized the necessity for even greater efforts to increase agricultural production and the urgency of developing systems to provide early warning of crop failure.
Meteorology can help effectively in both these
requirements and the activities of the Commission for Agricultural Meteorology, as well
as the Organization's participation in the Interagency Group on Agricultural Biometeorology, have continued to serve both these objectives.
Commission for Agricultural Meteorology
It has been an active year for the Commission in implementing the programme
of work established by its fifth session (Geneva 1971).
Several working groups met in
GeneVI1 and elsewhere and substantial progress was made in the preparation of the new
"Guide to Agricultural Meteorological Practices".
A notable event was the Symposium
on the Agrometeorology of the Wheat Crop which took place in Brunswick in October.
With the establishment of the Working Group on Meteorological Aspects of
Aerobiology the Commission extended its interest to problems of airborne pests.
The
group, which met in April in Geneva, was requested to study the existing state of knowledge of the meteorological factors affecting the launching of biological material into
the atmosphere, its subsequent transport through the atmosphere and its final deposition.
More important still, it was asked to consider how such knowledge, together
with relevant meteorological data, could best be made available to biologists to assist
them in their research projects and operations.
As a result of a questionnaire circulated to appropriate research institutes, universities and other organizations the
group was able to establish the precise nature of current aerobiological problems, and
to ascertain what research had already been conducted on the meteorological aspects.
It decided to limit its study to small organisms in the atmosphere (pollen, spores and
insects), making reference to viruses and bacteria as necessary; the meteorological
aspects, however, will be considered on all meteorological scales (global, synoptic,
meso- and turbulence).
The final report will include a review of current research,
some relationships between weather and aerobiological events and a chapter on casehistories, as well as an annotated bibliography.
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It was most advantageous that the Working Group on Meteorological Factors
Concerning Coffee Leaf-rust Disease was able to meet, in November, in Brasilia, as
Brazil is widely affected by this disease and conducts much research on its various aspects.
In reviewing the information available on the meteorological factors affecting
coffee leaf-rust, the group examined the possibility of long-distance transport of
fungus uredospores in the light of past experience of di~ease outbreaks in Brazil and
of the risk of future invasion into rust-free coffee-producing Latin American countries.
The session was attended by scientists from Brazilian research institutions and organizations who provided up-to-date knowledge on the meteorological factors affecting dispersal of the disease and helped to identify priority areas for future national and
international action.
Symposium on the Agrometeorology of the Wheat Crop
Some 60 scientists from 17 countries attended the Symposium on the Agrometeorology of the Wheat Crop organized by WMO in Brunswick from 22 to 27 October 1973,
with the co-operation of the Weather Service of the Federal Republic of Germany.
The
papers presented and the discussions centred round such topics as the meteorological
requirements of the wheat crop, design of agrometeorological field experiments, climatological crop and simulation models for plant production, and regional wheat predictions from weather data.
It was emphasized that the fluctuations in wheat production in different
parts of the world require continuous assessment, based on current weather data, which
would enable estimates to be made of the most probable overall world wheat production
for planning purposes.
Such early warning systems should preferably be developed from
crop-simulation models or statistical studies of the physical relationships between
crop growth, development and yields and one or more meteorological elements, rather
than by regression methods.
The useful role played by the CAgM Working Group on International Experiments for the Acquisition of Crop-weather Data in providing simultaneous
biological and meteorological data during the various phases of the wheat crop in different climates was noted.
Interagency co-ordination
The Interagency Group on Agricultural Biometeorology held its fifth seSSlon
in Geneva on 23 and 24 January 1973.
Representatives of FAO, ·Unesco, WMO, and an observer from WHO participated.
The agroclimatological surveys, together with certain
environmental subjects referred by the Stockholm Conference to the group for concerted
action, were the main subjects for discussion.
Good progress was made in implementing the survey of the highlands of Latin
America (Altiplano).
The meteorologist designated for the survey subsequently spent
a second period visiting the Andean zones of Peru, Bolivia, Colombia, Ecuador and
Venezuela and the agronomist completed the agricultural part of the survey.
Both reported on the enthusiastic co-operation received from the Meteorological and Agricultural Services of the countries concerned.
It is expected that the full technical
report will be completed by the end of the year and published in early 1974 in Spanish,
with a substantial summary in English.
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As a result of the WMO consultant's recommendations following his second
visit to Indonesia, Malaysia and the Philippines as part of the South-east Asia survey,
it was decided that there is a need for two types of agroclimatological survey - a
general survey review, and a more detailed regional study of South-east Asia which
would probably require UNDP support.
A Technical Conference on the Agroclimatology of the Highlands of Eastern
Africa took place in Nairobi in October 1973.
It was organized by WMO, with the collaboration of FAO and Unesco, as a follow-up to the agroclimatological survey of the
area previously carried out.
The eighty-nine participants, including agriculturalists, hydrologists and meteorologists from Ethiopia, Kenya, Uganda and Tanzania, reviewed the survey which had been published as WMO Technical Note No. 125. They concluded that further research was needed on many important agrometeorological problems
in order to formulate sound land-use policies and to improve yields.
Forest meteorology
The Interagency Group had expressed its interest and support for several
recommendations of the Stockholm Conference related to the planning and management of
natural resources.
The group agreed that there was a need for more knowledge of the
environmental aspects of forests and forest management; a specialist was therefore appointed to outline a draft programme of applied research on the environmental aspects
of forest meteorology in different climates.
He has submitted his proposals which
will be reviewed at the sixth session of the group in January 1974.
Study on early warning of crop failure
A WMO consultant completed his investigations of the yield/rainfall relationship for the wheat crop in Iran, and was able to establish a method of calculating
wheat-yield probabilities for the various wheat-growing areas of the country.
Drought in West Africa
At its twenty-fifth session, the Executive Committee adopted a resolution
calling for action by Members concerned and by WMO to ensure that national Meteorological and Hydrological Services play their full role in studies of the causes of
drought, in the development of improved methods of drought forecasting and in efforts
to mitigate the effects of drought.
This resolution originated from the very serious
drought which had affected the Sudano-Sahelian zone of West Africa for several years
and which had led to widespread human suffering and serious economic consequences.
Earlier in the year, at a meeting in Ouagadougou (Upper Volta) in March
1973, senior government officials of Mali, Mauritania, Niger, Senegal and Upper Volta
adopted a series of resolutions on measures relating to the drought.
One of these
resolutions called on international organizations concerned to help in carrying Qut
some studies on the meteorological aspects of the drought.
In response to this resolution, the World Meteorological Organization appointed a consultant to survey the
situation and to make proposals for a WMO programme to help the countries affected.
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Subsequently a Permanent Inter-State Committee was established between the
above five countries and Chad to co-ordinate all the activities undertaken to mitigate
the effects of the drought.
At its first meeting in Ouagadougou in September 1973,
this Committee adopted a programme of action which included several items related to
meteorology and operational hydrology.
The medium- and long-term activities of the United Nations syste~ in response to the requests of the Permanent Inter-State Committee/are being co-ordinated by
the Special Sahelian Office at UN Headquarters in New York.
The Food and Agriculture
Organization is serving as the focal point for the emergency relief action.
In conjunction with the sixth session of Regional Association I (see p.67),
WMO convened a meeting of the directors of the Meteorological Services of the six
Sahelian countries.
This meeting endorsed the preliminary proposals of the WMO consultant and suggested that he should visit each of the six countries to obtain the information needed to prepare more detailed projects.
His proposals were subsequently
passed to the UN Special Sahelian Office with a view to obtaining the necessary financial support.
Plans are being made to discuss the implementation of the various projects with the six Sudano-Sahelian countries and the Permanent Inter-State Committee.

HYDROLOGY AND WATER RESOURCES DEVELOPMENT
General
This year marks the successful start of the implementation of the Operational Hydrology Programme (OHP), designed by the fourth session of the Commission for
Hydrology (CHy) and subsequently approved by the Executive Committee.
At the same
time there was a significant improvement in the participation of the national Hydrological Services in the technical and policy-making bodies of WMO, thus effectively
strengthening WMO's activities in the field of hydrology and water resources development.
As 1973 was the. penultimate year of the International Hydrological Decade
(IHD), stock was taken of the WMO contribution to this global project in preparation
for the End-of-the-Decade Conference (Paris, September 1974).
Commission for Hydrology

The seven working groups and 39 rapporteurs made substantial progress in
accomplishing the tasks assigned to them by the Commission for Hydrology.
The new
working arrangements adopted by CHy, namely the grouping of rapporteurs within the
working groups, has proved most effective and productive.
A brief summary of some of
the progress achieved in OHP activities is given below.
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The chapter of the Technical Regulations on "Meteorological services for
hydrology", prepared by the Working Group on the Guide and Technical Regulations, was
completed for submission to CBS-VI.
A consultant prepared a revised and updated
version of the WMO Guide to Hydrological Practices which was subsequently reviewed by
the above-mentioned working group.
The new, third edition of the Guide will be published in English shortly and in Russian soon after.

In order to assist the national Hydrological Services, particularly those
of developing countries, in the successful development of activities in operational
hydrology, information has been collected on established solutions to institutional and
organizational problems encountered by Hydrological Services.
The Executive Committee decided that representatives of Hydrological
Services (or equivalent agencies) should be called upon to act as advisers to the
Permanent Representatives of Members in order to improve the lines of communication
between WMO and these Services.
Fifty-four Members who do not have combined Meteorological and Hydrological Services have appointed such advisers from national Hydrological Services or equivalent agencies.
This development has greatly facilitated the
task of CHy in executing its programme in co-operation with national Hydrological
Services.

Five more case studies were prepared for inclusion in the Casebook on Hydrological Network Design Practice with which a new series of publications entitled "Operational Hydrology Reports" Was launched in 1972.
Information was also collected from
countries for inclusion in a technical report on the operation of hydrometric networks
with particular reference to:
Comparison of various techniques for operation of hydrometric stations
in different climatic regions (including references to cost and accuracy);
Logistics of network operations;
Quality control of hydrological observations and computations of records.

Improvement, development and standardization of methods of observation and
of hydrological instruments form a major activity of the OHP.
During 1973 countries
supplied further useful material for the preparation of guidance on the following main
subjects:
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New methods of measuring river discharge;
Measurement of sediment transport;
Groundwater networks, instruments and methods of observation.
In addition, a work plan was prepared in consultation with selected national
authorities for carrying out an international intercomparison of principal hydrometric
instruments.
Considerable progress was made in establishing an acceptable standard instrument for measuring evaporation.
In this cor.nexion, sample national case studies
were selected on the operational assessment of areal evaporation.

Two importan~ surveys were carried out to determine the facilities at present available in Hydrological Services and their requirements for transmission, processing and retrieval of hydrological data.
One survey covered national requirements
and facilities for the transmission of data for hydrological purposes, whilst the other
dealt with hydrological data-processing facilities and data banks.
On the basis of
the information collected a report is being prepared underlining the possible use of
the existing and planned facilities of the WWW system for hydrological purposes.
The international codes for data collection, transmission and processing
(HYDRA)and for hydrological forecasts (HYFOR) were finalized.
Both are scheduled for
adoption in early 1974.

The project on the intercomparison of conceptual models used for operational
hydrological forecasting, initiated in 1968, has reached an advanced stage.
Thirteen
operational hydrological models for use with electronic computers have been submitted
by various countries for the intercomparison.
Each is being tested on several
standard, climatologically and geographically representative data sets.
The intercomparison is expected to end in 1974 when a technical conference will take place to evaluate the results and to prepare conclusions and recommendations to national authorities
in need of guidance on this subject.

A panel of experts completed a review of the methods used in various
countries for snow survey from Earth satellites.
The report, which has recently been
published, provides information on the satellite and sensor systems available for snow
studies and the results obtained.
New publications
Three of
Seven new hydrological publications were issued during the year.
these were in the "Operational Hydrology Series" (see Annex IX).
WMO co-sponsored the
publication of proceedings of two major symposia: the Coblenz Symposium on Hydrometry
(two volumes) and the Banff Symposium on the Role of Snow and Ice in Hydrology.
For
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the first time, WMO publications in hydrology and related fields were distributed free
of charge to national Hydrological Services.
Regional co-operation in hydrology
The five working groups on hydrology of the regional associations (Africa,
Asia, South America, North and Central America and Europe), besides dealing with hydrological problems in their respective Regions, have collected information on hydrological
networks.
This information is being compiled into global statistics of these networks.
Plans were prepared to conduct pilot projects in selected major international river basins in Regions I, IV and VI to study the use of WWW facilities for
hydrological purposes.

A session of the RA VI Working Group on Hydrology (August 1973), was attended by hydrologists and meteorologists from 24 countries.
It prepared a report on
the status of hydrological networks in the Region, and discussed the organization of
snow-gauge networks, new instrumentation and techniques for snow measurement, and the
application of meteorological data and forecasts to hydrological forecasts.
The group
also initiated action for a pilot study of atmospheric vapour flux computation over the
Baltic Sea.
The working group session was followed by a WHO/Unesco Meeting on Hydrological Problems in Europe to discuss regional problems related to water balances, the
effect of man on the hydrological cycle, operational forecasting systems and the
strengthening of co-operation in hydrology among European countries.
Co-operation with other international organizations in the field of
hydrology and water resources

!~!::~~!~~~~~_~~~:~~~~~:~~_~::~~:_i!~~2
The tenth and final session of the EC Panel of Experts for the IHD (June
1973) reviewed the progress of WHO projects within the IHD.
Of the 67 different projects, the majority have either been completed or are nearing completion.
Those completed during the year include:
Atmospheric vapour flux computations for hydrological purposes;
Annotated bibliography on precipitation measurement instruments;
Snow studies by satellites;
Standardization in hydrology and related fields - activities of FAO, IAEA,
Unesco, WHO, WMO, ISO, IAHS.
The joint WHO/Unesco project on the International Glossary of Hydrology has
reached its final stage and the first edition will be published as scheduled in 1974.
WHO organized, in collaboration with other organizations, a Symposium on the Design of
Water Resources Projects with Inadequate Data (Madrid, June 1973).
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WMO co-sponsored or participated in 14 important meetings or symposia related to hydrology and water resources development.
During the year a working agreement on long-term co-operation in the field of hydrology between the Secretariats of
Unesco and WHO and a working arrangement in the field of hydrology and water resources
between the Secretariats of FAO and WHO were concluded.
In connexion with the former,
a Joint Unesco/WHO Liaison Committee has been established through which the programmes
of the two organizations will be harmonized.
Besides the preparation of technical
contributions to the End-of-the-Decade Conference (September 1974), the CHy Advisory
Working Group has prepared a perspective plan setting priorities within the WHO OHP for
the period 1975-1980; it will be co-ordinated with Unesco's International Hydrological
Programme (IHP).
Finally, the twentieth session of the ACC Sub-Committee on Water Resources
Development was held at WHO Headquarters in Geneva in February 1973 to discuss general
aspects of inter-agency co-ordination, general exchange of information on field and
regular programmes, and specific activities of common interest requiring co-ordination.

The execution of national and regional projects for the development of
Hydrological Services, hydrometeorological surveys and training of personnel form a
major part of the WMO technical co-operation programme.
Details of these activities
are given in Part 5 - Technical Co-operation Programme.

METEOROLOGY AND USE OF THE OCEAN
Marine meteorological activities
General
Substantial progress has been made in implementing the programme of work
laid down by CMM-VI for its working groups and experts.
On subjects such as marine
pollution, ocean currents and data management, CMM experts have worked together with
oceanographers from IOC to co-ordinate parallel developments in meteorology and oceanography.

Climatological summaries for all ocean areas of the world are prepared on
an annual basis by nine Members under a co-operative programme initiated by Fourth Congress.
In 1973 India and the United States of America published the 1964 volumes of
the Marine Climatological Summaries for their respective areas of responsibility.
So
far two of these summaries for 1963, seven for 1964, two for 1965, one for 1966, and
Modified procedures for preparing summaries for the
one for 1967 have been published.
Arctic and Antarctic regions were approved by the twenty-fifth session of the Executive
Committee.
Bearing in mind the increasing availability of marine climatological data
on magnetic tapes, the CMM Working Group on Marine Climatology took up the question of
suitable specifications for tape as a medium of exchange of these data.
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Close collaboration was maintained with IOC through a joint task team in
studying the availability of ocean current data, their reliability and their exchange
for climatological purposes.
A requirement was expressed by the International Hydrographic Bureau (IHB) for an exchange of climatological ocean current data in connexion
with its proposed international edition of Pilot Charts of the Oceans.
As the CMM
Working Group on Marine Climatology is already engaged in the task of preparing such
an international exchange plan, close contact with IHB will be maintained.
In response to a request by the IOC Working Group on International Oceanographic Data Exchange, the working group took up the question of the combined storage
of meteorological and oceanographic data.
The CMM group agreed that it is often more
economical to store certain meteorological observations in oceanographic data archiving
centres, and vice versa, rather than to extract the required observations from the respective data files.
This concept opens up new possibilities of composite data exchanges, especially with the use of magnetic tape as the storage and exchange medium.
Sea-ice
The Working Group on Sea Ice continued systematic studies on the exchange
of sea-ice data.
Some years ago an international sea-ice nomenclature was developed
to define those ice features which should be distinguished in observations, on charts
and for climatology.
Codes are needed for the exchange of observations but it is not
a simple matter to covet the diverse requirements by a general and simple code.
In
addition, the proposed revision of the SHIP code form calls for the revision of the appended sea-ice code group to satisfy safety requirements and the working group accordingly prepared a proposal for a modified code.
Special sets of sea-ice symbols for use on small- and large-scale charts
and suitable for international exchange are now being studied by the group.
This work
involves many trial exchanges of test charts.
Progress was also made in translating
the WMO Sea-ice Nomenclature into French and Spanish; both versions are now under publication.

Drafts of the first four chapters of the Guide to the Marine Meteorological
Services System, approved in principle by CMM-VI, have been reviewed by the Working
An
Group on the Marine Meteorological Services System and submitted for publication.
information paper is being prepared in collaboration with the Inter-Governmental Maritime Consultative Organization (IMCO) and the International Chamber of Shipping (ICS)
on the weather routeing of ships.
Its purpose is to inform both the meteorological
community and the nautical world on all aspects of this specialized service.
To help
the experts in their task, an inquiry has been circulated to those Members of WMO known
to be involved in this activity to ascertain national practices.
The need to improve forecasts of ice accretion on ships was stressed at
various IMCO sub-group meetings.
The CMM rapporteur on this subject has analysed the
various needs of Members for ice-accretion reports.
His study resulted in proposals
for changes to the present ice-accretion codes.
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Methods of observation
Observations of ocean waves have become of increasin8 interest to many
countries and an inquiry was held this year amongst Members a~ to their use of these
observations in national programmes.
These ~eplies to the inquiry were considered by
the Working Group on Technical Problems.
The majority opinion was that the wavereporting method should not be changed at present, as more studies are needed to obtain
a better insight into the problems facing the observer in trying to distinguish the
wave characteristics in which the wave forecaster is interested.
Inter-organization activities
General
The eighth session of the IOC Assembly (November 1973) adopted a number of
decisions which, if supported by the WMO governing bodies, will lead to increased cooperation at the national and international level between meteorology and physical
oceanography, both in the field of operational systems and in research.
These include
the further joint development of IGOSS, and, in the research field, cover the interest
of oceanographers in GARP and in specific co-operative investigations of the oceans
such as the study of the "El Nino" phenomenon off the west coast of South America.
Both the IOC Assembly and the twenty-fifth session of the Executive Committee considered a report prepared by the Joint Task Team on Interdisciplinary and Interorganizational Data and Information Management and Referral, established jointly by
The team is studying how a uniform system of
Unesco/IOC, FAO, WMO, ICES and IAEA.
catalogued interdisciplinary information of the various marine environmental data services available in international organizations can be devised.
This study is a contribution to the UNEP International Referral System and comprises both the preparation
of a simple information brochure for general usage and the development of a computerized interdisciplinary inventory catalogued for use by data centres.

The IGOSS activities in 1973 can be reported under two maln headings operational and planning.
One of the projects under the first of these headings was
the BATHY Pilot Project which began early in 1972 to test the acquisition and international exch~nge of temperature data from the upper layers of the ocean.
A review in
March 1973 showed that the number of observations for exchange increased steadily to
about 1 600 per month.
This number would have to increase further to enable regular
analyses of sub-surface temperature fields to be made on a large scale.
It has
therefore been decided that the BATHY Pilot Project should be continued for another
year.
In the meantime, certain operational problems have been solved and a plan for
a continuous system of oceanographic data collection, exchange and evaluation has been
prepared.
The year 1973 also saw the inauguration ofa new IGOSS pilot project on the
monitoring of marine pollution.
A draft plan was developed by the first session of
the Joint IOC/WHO Group of Experts on IGOSS Technical Systems Design and Development
and Service Requirements (ITECH).
It was adopted with minor modification by the
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Joint IOC/WHO Planning Group for IGOSS (IPLAN) and approved by the WMO Executive Committee and the IOC Assembly as a basis for further action.
The project deals with the
monitoring of oil and petroleum carbonates in certain ocean areas, both by visual observation and by means of water and precipitation sampling.
To accelerate this work,
financial support has been granted by the United Nations Environment Programme.
The ITECH meeting in May made good progress on the IGOSS data-processing
system; the functions of the proposed world oceanographic data processing centres, in
particular, were defined with respect to the processing of sea-temperature data at
various depths, in conjunction with programmes dealing with atmospheric parameters.
However, most oceanographic elements are of regional interest only and further study
is needed as to how co-ordination of regional products can be incorporated into the
entire IGOSS system.
IPLAN-II discussed the benefits that can accrue from co-operative investigations and other experiments in the oceans using the regular observations and output
products provided under IGOSS.
In this relation, Members have been invited to intensify their participation in IGOSS during international experiments such as GATE.
Conversely, the IGOSS system itself may benefit from such scientific experiments as
they give a better insight into the needs for regular observations from the oceans,
the parameters to be measured and the desirable densities of networks.

The initiation of a general marine pollution monotoring programme as a
joint undertaking of all interested international organizations was discussed at the
first session of the International Co-ordination Group for Global Investigation of Pollution in the Marine Environment (GIPME), held in Lond0n in April 1973.
The work being carried out by WMO on the tropo~pheric transport of pollutants was noted by the
group.
International co-ordination of this matter is being effected through SCOR Working Group No. 44 - Tropospheric Transport of Pollutants, with the help of the International Association of Meteorology and Atmospheric Physics (IAMAP) on atmospheric
chemistry.
The establishment of a joint SCOR/ACMRR/ACOMR/ICES working group on marine
pollution research is under consideration; it would provide the scientific input to
the International Co-ordination Group of GIPME.
A session of the Joint Group of -Experts on the Scientific Aspects of Marine
Pollution (GESAMP) was held in June.
It discussed the physical and chemical parameters to be monitored in a marine pollution monitoring system (IGOSS), and the di~-
persion and movement of pollutants on and in the sea by natural physical processes.
The group considered that the ocean itself may also be a source of pollution for the
atmosphere above it and requested the sponsoring organizations to prepare a report for
discussion at a future session of GESAMP.
METEOROLOGY AND AVIATION
General
Work during the year has been largely devoted to carrying out the programme
laid down by CAeM-V and to preparations for the conjoint extraordinary session of the
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Commission with the eighth Air Navigation Conference and the Meteorology Division of
ICAO.
Revision of WMO Technical Regulations

Although preliminary work started two years ago in ICAO it was not until
this year that the revised text was completed by the WMO and ICAO Secretariats.
This
work was greatly facilitated by advice from ad hoc working groups in both organizations,
as well as by individual experts.
As the recommendation on which the revision was
based called for a simplified and improved presentation of the regulatory material, the
main effort was devoted to achieving this objective.
Accordingly, the substance of
the provisions and, in particular, the rights and obligations of Members and of users
have been left unchanged.
The material has been rearranged in a more logical and convenient sequence;
as far as practicable, all provisions relating to a single subject, which were formerly
dispersed in various sections and paragraphs, have been combined.
Care has also been
taken to simplify the language and obtain internal consistency of terminology and presentation; notes, tables, definitions and attachments containing operational requirements, procedures or specifications have been incorporated in the body of the text,
thereby increasing the clarity and reducing the length of the document.
Where it was
necessary to develop new texts, the material was generally derived from existing approved WMO and ICAO material.
The extraordinary session of CAeM, to be held conjointly with the eighth Air Navigation Conference and the Meteorology Division of ICAO
in April-May 1974, will consider this revised text.

Whilst international commercial air transport continues to develop and both
the range and altitude of flights increase, older types of aircraft are still much in
use; briefing and documentation techniques and procedures which have hitherto been used
cannot, therefore, be simply discarded.
This is why new procedures and techniques
should follow an evolutionary pattern of practices, rules and commitments that, as far
as possible, can be used to cover the whole range of requirements.
It is with this approach in mind that a working paper on meteorological
service for pre-flight operational planning has been prepared for consideration by the
forthcoming conjoint session of CAeM with ICAO.

Work is under way for the reVlSlon of Chapter 12, Part 4 - Aeronautical
Climatological Summaries and Aeronautical Descriptive Climatological Memoranda.
The
CAeM Working Group on Aeronautical Climatology was provided with revised draft user
requirements for aeronautical climatological information as developed by ICAO.
The
working group is using this provisional information in developing methods to satisfy
aeronautical requirements for climatological information for both aerodrome planning
and operation as well as for the upper air.

42

PART 4 - PROGRAMME ON THE INTERACTION OF MAN AND HIS ENVIRONMENT
Area Forecast System

The replies received to a questionnaire circulated to the members of the
Commission and aimed at obtaining as much information as possible on current operation
of the Area Forecast System were summarized and made available to the members of the
Working Group on the Area Forecast System.
The work of the group includes a feasibility study for the introduction of an amendment service, the development of relevant
procedures of world-wide applicability, the position of the Area Forecast System
vis-a-vis the supply of grid-point data in digital form and, as a consequence, proposals
for the revision of the existing "Principles for an Area Forecast System".
Automation of observations and automatic display of meteorological
information at aerodromes
Although automatic methods exist for a few meteorological parameters, there
is a need for greater automatic handling and presentation of meteorological 'data, both
for Category 11 and III operations, and at important aerodromes.
This is necessary
in order to meet the demand for an increasing amount of more accurate meteorological
information, updated at more frequent intervals.
The report of the first session of
the CAeM Working Group on Aeronautical Requirements for Meteorological Observations and
Specialized Instruments has provided the basis for a working paper on this subject which
has been prepared for the conjoint session of CAeM with ICAO.
Application of satellite data to aeronautical meteorology
The draft Technical Note on applications of satellite data to aeronautical
meteorology had been virtually completed at the end of the year.
Qualification and training of aeronautical meteorological personnel
Over the past few years the Executive Committee has considered how the requirement for some form of publication on forecasting techniques for aviation could be
satisfied.
The original proposal for a handbook proved impractical and further proposals were made for a series of Technical Notes on selected technical problems in
forecasting for aviation.
It will involve the preparation of six Technical Notes,
over the next five years, with priority given to the problems of forecasting aerodrome
conditions.

METEOROLOGY AND ENVIRONMENTAL PROBLEMS
Man and the Biosphere Programme of Unesco
WMO has continued to co-operate with Unesco within the framework of the Man
and the Biosphere programme (MAB).
It participated in the second session of the MAB
International Co-ordinating Council and offered its help to working groups established
for those projects to be given priority during the first phase of the programme.
In
this context, WMO was represented at the first session of the working group on the impact of human activities on mountain and tundra ecosystems.
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Advice and information on related WMO activities has been provided to avoid
duplication and to further co-ordination.

Activities of the Commission for Special Applications of Meteorology and
Climatology (CoSAMC)
General
In recent years there has been a growing realization of the importance of
the applications of climatological knowledge for practical purposes, especially in relation to human well-being, the protection of the environment, the rational use of
natural resources, and economic development.
It is in these areas that the Commission
for Special Applications of Meteorology and Climatology faces some of its more challenging problems.

When it met in June to review past accomplishments of the Commission and
to complete arrangements for the sixth session of CoSAMC, the Advisory Working Group
paid considerable attention to these developments.
It outlined a tentative programme
for the Commission's activities over the next four years, placing particular emphasis
on the applications of meteorology and climatology to a variety of new fields.
This
programme was considered at the sixth session of CoSAMC, and the relevant decisions are
reported briefly in later paragraphs.
Climatic Atlases
The CoSAMC Working Group on Climatic Atlases held an informal session in
Bad Homburg (Federal Republic of Germany) in October, immediately before the session
of the Commission.
On that occasion the group outlined the basis for a new approach
to the development of the World Climatic Atlas Project.
The scheme provides, in
particular, for the subdivision of the project into specific sub-projects and assigns
to various technical commissions responsibility for the preparation of special climatic maps in their field of concern (agriculture, hydrology, oceans, etc.).
Overall
supervision of the project will rest with CoSAMC which, in addition, will be responsible for the preparation of special climatic maps for purposes not covered by a particular technical commission.
During 1973 further progress was made with the preparation of regional
climatic maps for Asia, South America, North and Central America, and Europe.
Work
on the temperature and precipitation maps for Regional Association IV is nearing completion and this set of maps will be ready for publication in the very near future.
The Hungarian Meteorological Service has completed a set of 38 climatic maps on atmospheric pressure and wind, cloud amount, and vapour pressure for the Climatic Atlas of
- Europe; lack of funds, however, precluded the immediate publication of these maps.
Arrangements have also been made to revise the 1961 edition of the Climatic Atlas of
Africa in accordance with the present WMO specifications.
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Sixth session of the Commission

The sixth session of the Commission was held in Bad Homburg (Federal Republic of Germany) from 8 to 19 October 1973.
Eighty-five participants representing
45 countries and five international organizations attended the session.
The Commission established six working groups and appointed sixteen rapporteurs to carry out its
future programme.
A list of these working groups and rapporteurs is given in Annex
VIII. Professor H. E. Landsberg (U.S.A.) was re-elected president of the Commission,
and Dr. R. Berggren (Sweden) was elected vice-president.
In the context of the new terms of reference of the Commission the session
developed a comprehensive programme providing, in particular, for more studies of the
applications of meteorology to new fields of particular economic importance such as
land-use planning, the storage and transportation of goods, and outdoor recreation and
the use of leisure time.
Taking into account the significance of the ambient physical environment
for the well-being of man, the session also decided that the Commission should initiate
studies in the field of human biometeorology and its purely meteorological aspects.
The wish was expressed that close collaboration be established between WMO, WHO and the
International Society of Biometeorology for work on this subject.
The session discussed the potential use of meteorological information in
contributing to the solution of problems related to the transmission and consumption
of many types of energy, and the need for Meteorological Services to evaluate the economic benefits to be gained from the use of such information.
The applications of
meteorology to the effects of industrial energy sources on the environment were likewise considered, and steps taken for the study of these problems.
Considerable attention was paid to the disquieting perspective of the gradual depletion of many nonrenewable sources of energy; in this connexion, the session decided to initiate studies
on the world-wide potential of alternative energy resources drawn from the atmosphere,
and specifically, wind and solar radiation.
CoSAMC activities in relation to other
aspects of the human environment, namely in the field of building and urban climatology, were reviewed; it was decided that this work should continue essentially along
the same lines as in previous years.
A great deal of attention was given to the more classical questions of
traditional climatology, including the use of mathematical and statistical methods;
problems in data collection, storage, retrieval and publication; the requirements for
climatological observations and networks; applications of radiation climatology; the
preparation of climatic maps; the development of an upper-air climatology and the mapping of the upper atmosphere.
A programme was established for further study of each
of these subjects and, in particular, the Commission accepted the proposals for future
work on the World Climatic Atlas as mentioned above.
The decision was also taken to prepare a special Guide to deal with the
applications of meteorological information in a variety of domains such as food pro~uction, building and construction, transportation and communicatlons, packaging and
storage, human health and well-being, tourism and recreation, energy production, commerce, industry and legal matters, environmental modification, land use, water supply
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and urban and rural planning, and long-range forecasting.
Three reports submitted to the session were accepted for publication as
Technical Notes; they relate to the statistical analysis of series of observations,
a review of developments and studies in urban climatology over the last five years, and
the economic benefits of climatological services.
The president of the Commission was
authorized to approve for publication a fourth report, as yet unfinished, on the climatological aspects of the composition and pollution of the atmosphere.
Air

pol~ution

The Executive Committee Panel of Experts on Meteorological Aspects of Air
Pollution held its fourth session in Geneva in April-May 1973.
It reviewed a draft of
Part 11 of the WHO Operations Manual for Sampling and Analysis Techniques for Chemical
Constituents in Air and Precipitation (Guidelines for Baseline Stations a~d Regional
Stations with Extended Programmes) and decided that it should be published after some
further revision.
At the request of the Executive Committee the panel also studied
the problem of the co-ordination of WMO activities in relation to all aspects of environmental pollution.
At its twenty-fifth session the Executive Committee noted with satisfaction
the progress made in implementation of the WMO network of stations for monitoring background air pollution.
Further progress has since been reported and details of the
present stage of development of the network are given in Part 2 of this report.
A consultant was recruited for a period of five m0nths to visit regional
stations in various countries and to collect information on their state of operation
and methods of observation.
He visited 16 countries and also gave extensive help in
the editing of Part 11 of the Operations Manual referred to above.
The activities of
the Commission on Atmospheric Sciences on air-pollution matters are reported in Part 3,
and those of the Commission on Instruments and Methods of Observation in Part 7.
In the light of the views of the panel on the co-ordination of activities
in relation to environmental pollution, the Executive Committee decided to establish a
new Panel of Experts on Atmospheric Aspects of Environmental Pollution.
Co-ordination with other international organizations active ln air-pollution
questions such as WHO and the Organization for Economic Co-operation and Development
(QECD) has continued.
WHO has also co-operated extensively with the UN E.nvironment
Programme on problems related to the monitoring of pollution and was represented
on a special Interagency Working Group established by the Environment Co-ordinating
Board to develop proposals for the design and implementation of a global environmental
monitoring system.
A request was submitted to the United Nations Environment Programme (UNEP) for support from the Environment Fund in the further development of the
background air pollution network.
United Nations Environment Programme
The official inauguration of the United Nations Environment Programme on
1 January 1973 gave a new dimension to the activities which WMO had previously under-
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taken in support of the United Natio~s Conference on the Human Environment (Stockholm.
1972) and its immediate follow-up.
The technical recommendations of the Stockholm
Conference were reviewed at the first session of the Governing Council of UNEP in June
1973.
The Council laid down a series of programme areas for priority action. Several
of the individual topics within these programme areas are of direct interest to WMO;
they include arresting th~ spread of deserts~ the management of arid lands and tropical
forests, drought forecasting, environmental monitoring and training in various environmental fields.
The Council also noted that the Executive Director of UNEP was initiating work in several other areas which might lead to specific proposals for future consideration by the Council; among these the "beneficial use of weather and climate modification technologies" and "possible outer limits to changes whidh man's activities
may engender in some elements of the biosphere" are of particular interest to WMO.
In the light of the Council decisions the WMO Secretariat developed, in
consultation with the Environment Secretariat, proposals for environmental projects
which could be carried out by WMO in collaboration with other international organizations as appropriate.
The first project to receive financial support from UNEP was
the Joint WMO/WHO Technical Conference on the Observation and Measurement of Atmospheric Pollution (see p. 71).
It is understood that some other projects have been
approved in principle and are likely to receive financial support in the near future.
The question of WMO collaboration with UNEP was discussed by the WMO Executive Committee at its twenty-fifth session and a resolution adopted endorsing the action already taken and giving directives to ensure that WMO plays its full role in
future UNEP activities.

WMO TROPICAL CYCLONE PROJECT
General
At the beginning of 1973 the plan of action for the WMO Tropical Cyclone
Project drawn up by the Executive Committee Panel of Experts on Tropical Cyclones had
already been circulated to all Members.
Replies from Members indicating whether they
were willing to undertake some of the studies and development work called for in the
plan continued to reach the Secretariat during the early months of the year.
Subsequent analysis of the offers received revealed that a small number of countries are
willing to undertake a substantial amount of work for the implementation of the plan of
action.
Consideration was then given to the best means of taking up these offers,
bearing in mind that a large amount of preparatory work was required to ensure coordination between the different parts of the implementation programme.
To assist in
the rational planning and execution of this work a consultant with long experience in
all aspects of tropical cyclone warning systems was engaged for three months in mid1973.
During this period he made a thorough review of the plan of action, drawing up
a more detailed implementation programme.
On the basis of the consultant's recommendations, individual projects have
been prepared for assignment to selected WMO Members which have offered their support.
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The role of the panel of experts was examined by the Executive Committee
at its twenty-fifth session.
The Committee considered that the panel had made a valuable contribution in preparing a plan of action to guide the project activities for
some years to come.
As the task assigned to the panel had been completed, it was decided that it could be dissolved.
Regional tropical cyclone programmes

The RA I Tropical Cyclone Committee for the South-West Indian Ocean held
its first session in Tananarive, Madagascar, in May 1973.
It was preceded by detailed
surveys of the present tropical cyclone warning system throughout the area carried out
byameteorological consultant appointed by WMO, and by an expert in disaster preparedness provided by the League of Red Cross Societies.
As a consequence of these surveys,
the session was able to prepare a comprehensive technical plan for further action. It
covers long-term requirements for observing facilities such as automatic weather
stations, radar and air reconnaissance flights, as well as for equipment to make full
use of the polar-orbiting and geostationary satellites expected to cover the South-West
Indian Ocean in the next few years.
Telecommunications, research and training, and
community preparedness and disaster prevention measures are also given a prominent place
in the plan.
As reported elsewhere in this volume (see Part 7), the sixth session of the
Regional Association for Africa decided to re-establish the Tropical Cyclone Committee
to pursue the valuable work it has initiated in this area.

The activities of the Typhoon Committee in 1973 were marked by news of
further valuable aid in the implementation of its programme, and by some important advances in carrying out its plans to improve community preparedness and disasterprevention measures in member countries.
After further negotiation with UNDP, a project to provide increased support for the three years 1974 to 1976 was approved late"iD_
1973. This project covers the provision of three international experts to give technical support in the execution of the Committee's programme, equipment to a value of
U~~~50 000, and five international fellowships of one year each.
The assistance
already provided to the Typhoon Committee by UNDP since 1968 has been a major factor
in the success it has enjoyed to date and the new project will undoubtedly stimulate
further progress.
Another welcome development was the decision of Japan to make a loan of
US $1.5 million to the Republic of Korea for the installation of a flood-forecasting
system in the Han River basin.
Japan had already provided valuable assistance to the
Philippines by installing a pilot flood-forecasting system in the Pampanga River basin
with telemetering equipment costing US $280 000.
This system was formally inaugurated
at a ceremony held in September 1973.
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It will be recalled that the fifth session of the Committee in 1972 approved a proposal for a Joint LRCSjWMOjECAFE Mission on Community Preparedness and Disaster Prevention.
The mission took place in March 1973, visiting Hong Kong, Korea and
Thailand.
In each country the work of the mission was concentrated on the improvement
of co-ordination between the national agencies involved in the warning system and on
drawing up a programme of the disaster prevention measures which should receive first
attention in the countries visited.
The contacts made with governmental and nongovernmental agencies were extremely fruitful in engendering Q new spirit of cooperation and understanding between all those with responsibilities under the national
systems for disaster prevention.
A large number of recommendations for further action
were made by the mission and each of the governments concerned gave its assent to the
proposals.
At the sixth session of the Typhoon Committee (Bangkok, November 1973) the
representatives of Hong Kong, Korea and Thailand informed the Committee of the steps
they had taken to follow up the recommendations of the mission.
In each country good
progress had been made in implementing the recommendations.
Soon after the session
the mission team was able to have further informal discussions with the Thai authorities.
During these discussions the Government of Thailand announced that it had approved the
establishment of a National Committee for Disaster Preparedness (NCDP) as proposed by
the mission. The NCDP will be the central body in Thailand responsible for all disaster
preparedness activities, including both formulation of plans and policies and operational functions.
The success of the above mission led the Typhoon Committee to decide that
similar visits should be made to all other Member countries.
It requested LRCS, WMO
and ECAFE to plan and carry out a mission to Japan and the Philippines in 1974.

As mentioned in the Annual Report last year this panel, which has functions
similar to those of the Typhoon Committee but covers the Bay of Bengal and the Arabian
Sea tropical cyclone areas, was constituted during 1972.
Its first session was held
in Bangkok late in 1973 and was attended by representatives of Bangladesh, Burma, India
and Thailand, as well as by observers from the Federal Republic of Germany, France,
Japan, UNDP and LRCS.
Its first task was to adopt its terms of reference which cover,
broadly, the promotion and co-ordination of the measures required to minimize tropical
cyclone damage in the areas mentioned above.
A great deal of the session was devoted to devising a long-term technical
plan to guide its activities in the years ahead.
It thus gave detailed attention to
the meteorological and hydrological facilities, including telecommunications, required
as the basis of an effective tropical cyclone warning system.
Community preparedness,
disaster prevention, research and training also feature prominently in the plan.
In
addition to adopting a work programme for 1974-1975, the panel discussed ways of ensuring the technical management of its programme and of co-ordinating its activities with
the WMO Tropical Cyclone Project.
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A two-week seminar on tropical cyclone forecasting techniques and warning
systems in Asia and the South-West Pacific was held in Brisbane in May 1973. Participants from 22 countries took part in the seminar for which excellent facilities were
provided by the Government of Australia.
The seminar was organized by WMO and funded
by UNDP.
METEOROLOGY AND ECONOMIC AND SOCIAL DEVELOPMENT
The Executive Committee Panel of Experts on Meteorology and Economic and
Social Development held its third session in Geneva in March 1973.
The panel considered a draft of a technical publication on the application .of meteorology to economic and social development and decided that it should be published subject to some
further reV1Slon and additions.
The panel also agreed to the preparation and publication of a series of Technical Notes on meteorology in relation to economic development.
The country case studies on cost/benefit relationships of Meteorological
Services have continued in Switzerland and Hungary.
A consultant was recruited to
prepare similar studies for Tunisia.
Preliminary work for such studies has also been
carried out in Tanzania.
An analysis of the replies to a questionnaire on the present
costs of Meteorological Services has been completed for publication.
In August 1973 WMO arranged a Regional Conference on the Role of Meteorological Services in the Economic Development of Asia and the South-West Pacific; it
took place in Bangkok in co-operation with ECAFE and was funded by UNDP.
Seventy-five
experts from 20 countries participated in the conference and ten lectures were given on
various aspects of economic development.
The proceedings of the conference will be
published in due course.

PAR T 5

TECHNICAL CO-OPERATION PROGRAMME
As in previous years WMO provided in 1973 technical assistance to its Members under the United Nations Development Programme (UNDP), the Voluntary Assistance
Programme (VAP) of WMO and, to a smaller extent, under?the regular budget of WMO in the
form of long-term fellowships.
Annex IV shows the programmes under which individual
countries received assistance in 1973.
It will be ~een 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.
More detailed descriptions of projects
under UNDP are contained in Annexes V and VI and of those under YAP in Annex VII.
UNITED NATIONS DEVELOPMENT PROGRAMME
Country programming
During 1973 the Governing Council of the UNDP approved the country programmes of 47 countries.
Including those approved in 1972, a total of 82 country programmes have been approved so far.
Twenty new programmes will be considered in
January and nine in June 1974.
It may be mentioned that in the first instance a few
countries prepared their country programmes to cover only a part of the present programme cycle (1972-1976) in order to make the country programme correspond to their
national development plans.
In 1973 some of these countries (Algeria, Indonesia, Laos)
commenced the preparation of their second programme to cover the remaining period of
the programme cycle.
As in 1972 WMO participated in the country programming exercise by providing "country briefs" to the Resident Representatives, as well as by commenting on the
background papers prepared by them and on the draft programmes formulated by the governments.
Visits to a number of countries by members of the Secretariat were also carried
out in this connexion.
Permanent Representatives were kept fully informed of developments and their suggestions for future assistance from UNDP were incorporated in the
country briefs.
Twenty-four of the 47 country programmes approved in 1973 included
projects in the field of WMO.
Inter-country programming
It may be recalled that since January 1972 inter-country programmes include
all sub-regional, regional, inter-regional and global projects.
The inter-country programme cycle is the same as for the country programmes, namely 1972-1976. Inter-country
programmes for the four UNDP regions for this period had to be prepared within the
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financial limitations set by what is known as the inter-country indicative planning
figure.
As mentidned in last year's report, two of the regions (Asia and the Far East;
Europe, Middle East and the Mediterranean) had finalized the programme for the full
period in 1972, while the Africa and the Latin America regions had prepared the programmes only up to the end of 1973.
In 1973 these two regions also finalized the intercountry programme for the remainder of the current programme cycle.
As far as WMO is
concerned, the following new inter-country projects were approved in 1973:
Advanced Training in Meteorology in the English-speaking Caribbean
Countries;
Expansion and Improvement of Hydrometeorological and Hydrological Services
in the Central American Isthmus (Phase 11);
Typhoon Programme in ECAFE Region - Expansion and Extension to 1976;
Seminar on Meteorological Telecommunication Equipment and Procedures for
Regions 11 and V - To be held in January/February 1974.
The continuation of some projects already under implementation was also approved.
Projects implemented in 1973
A summary description of projects executed in whole or in part during 1973
1S given 1n Annex V.
The table below provides a comparison between the volume of assistance 1n 1973 ahd that in the previous four years. Eighty-five countries received
assistance in 1973 as compared with 78 in 1972.
On the other hand, the financial value
of assistance provided in 1973 was somewhat less than that in 1972.
It should be
pointed out that this is not due to a fall in the approved programme for the year, which
was more than that of 1972, but was the result of delays in the actual provision of
assistance in some of the projects.

Year

1969
1970
1971
1972
1973

Total number
of countries
which received
assistance
83
87
88
78
85

J

Number
of
expert
missions
132
132
141
151
142

Number of
fellowships
awarded
108
94
160
110
98

Value in US $ (millions) of
assistance orovided
UNDP
Funds in
Total
trust
3.715
.211
3.926
4.837
.138
4.975
5.979
.058
6.037
.089
6.132
6.043
5.560
5.500
.060

Apart from the many smaller projects consisting of individual expert missions, fellowships or small quantities of equipment carried out in a large number of
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countries, 17 large-scale projects were at various stages of implementation during 1973.
Three of these were projects approved during the year, namely: Meteorological Research
J , and Training Institute - Republic of Korea; Water Resources Assessment of the Lake
J Malawi Catchment - Malawi; and Establishment of a National Meteorological Service J Senegal. Implementation of the large-scale project in the Dominican Republic which J
was approved in 1972 was begun, while preparations were made to start implementation
J of the project in Uruguay in 1974.
The execution of the following large-scale projects continued during the
year and good progress was recorded:
v

Development of Meteorological Services in Afghanistan;

v

Hydrometeorological Institute for Training and Research in Algeria;

I

Development and Improvement of the Meteorological and Hydrological Services
in Bolivia;

~

Colombian Meteorological and Hydrological Service;

" Expansion and Improvement of the Cuban Meteorological Service;
~

Meteorological Institute for Research and Training, Cairo, in the Arab
Republic of Egypt;
Strengthening of the Khmer National Meteorological Service;
Establishment of a Cyclone and Thunderstorm Forecasting, Detection and
Warning System in Madagascar;

~

~

Expansion of Meteorological and Hydrological Services in Mongolia;
Expansion and Improvement of the National Meteorological Services in
Paraguay;
Meteorological Training and Research, Manila, in the Philippines;

~

Strengthening of the National Meteorological Service in Tunisia.

The Philippine project "Meteorological Training and Research, Manila" was
successfully completed in July 1973.
The Department of Meteorology in the University
of the Philippines providing M.Sc. and Doctorate courses was well established and seven
students graduated with advanced degrees in meteorology during the project period.
A
large number of Class 11 and Class IV meteorological personnel were trained at the Institute attached to the Philippine Weather Bureau.
The establishment of a flood warning system for Manila was initiated and a number of research programmes in agrometeorology and hydrometeorology were developed.
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Further descriptive information on the objectives and activities of these
large-scale projects is given in Annex VI.

The following tral!ii!lg projects continued in 1973:

J

East African Institute for Meteorological Training and Research ln Nairobi;
Regional Meteorological Training Centre in Lagos, Nigeria;

-'-I"'

Chair of Meteorology in the University of Costa Rica;

Lf

Training of Classes III and IV meteorological personnel in Central America;
J

Meteorological Training in Latin America (fellowships).

Some details of the progress made in these training projects is given below.
In the University of Nairobi 12 students were awarded post-graduate diplomas in meteorology, while 25 students were following B.Sc., M.Sc. or Ph.D. courses.
At the Regional Meteorological Training Centre, 13 students graduated as Class 11 meteorologists in
August 1973 and a new twelve-month Class 11 course started in September 1973. In Lagos,
17 students were following a twenty-four month Class 11 meteorologists' course which is
scheduled to end in June 1974.
Five students obtained the "Bachillerato" degree and
three the post-graduate diploma "Licenciatura en Meteorolog{a" in the University of
Costa Rica in 1973.
The project "Training of Classes III and IV Meteorological Personnel in Central America" was completed in June 1973; 337 observers in the six
countries of the Central American Isthmus have been trained during the two and a half
years of this project.

j

A new project, "Advanced training in meteorology in the English-speaking
Caribbean countries", was approved during the year.
It is a follow-up and extension
to the earlier project under which a Caribbean Meteorological Institute was established
in Barbados for the training of Classes 11, III and IV personnel of the Englishspeaking countries in the region.
Under the new project meteorological training facilities will be set up in the University of West Indies in Barbados, first by introducing meteorology in B.Sc. courses and later in post-graduate courses.
The implementation of this project began in October 1973.
The following seminars and conferences were organized during 1973:
Seminar on Tropical Cyclone Forecasting Techniques and Warning Systems in
Asia and the South-West Pacific;
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Conference on the role of Meteorological Services in Economic Development
in Asia and the South-West Pacific.
Other projects which were under implementation during 1973 were:

J

Expansion and Improvement of Hydrometeorological and Hydrological Services
in the Central A~erican Isthmus;

J

Hydrometeorological Survey of the Catchments of Lakes Victoria, Kyoga and
Albert (extension into Burundi and Rwanda);
Flood Forecasting and Warning System in the Niger River Basin (Phase II) in
Guinea and Mali;

[\

f

Typhoon Programme ln the ECAFE Region.

The project in the Central American Isthmus was completed ln February 1973
and a small second-phase project as a follow-up has been approved and is under implementation.
Towards the end of 1973 UNDP approved the continuation of the typhoon programme in the ECAFE region for a period of three years with expanded support o
In addition to three technical experts, during the years 1974 to 1976, the project 'will provide equipment to help in improving the typhoon warning system and a number of international fellowships.

Funds-in-trust projects
Under this programme in which assistance is provided by WHO and financed by
the governments concerned, three experts were provided, two in Kuwait (forecasting and
training; and electronic meteorological instruments) and one in Saudi Arabia (meteorological training).
All the missions were completed during the year under review.

VOLUNTARY ASSISTANCE PROGRAMME
Projects approved for circulation
The year 1973 was the sixth year of operation of the Voluntary Assistance
Programme established by Congress as one of the four methods of implementing the World
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Weather Watch.
During this year the Executive Committee Panel of Experts on YAP, or
the President on its behalf, approved 44 new projects for circulation and modifications
to seven projects which had been approved in previous years.
Nine projects were cancelled by the requesting Members.
Thus, on 31 December 1973 the total number of YAP
projects approved for circulation was 494.
The cost of implementing these projects is
estimated to be cpproximately US $35 million.
Of the projects approved for circulation in 1973, 19 related to the GOS element of WWW, 10 to improvement of the GTS, two
were for data processing and 12 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 Voluntury Assistance Programme including Projects Approved for Circulation in 1972".
The publication for 1973 is in preparation
and will be distributed in the first quarter of 1974.
Contributions to YAP and the use of VAP(F)
Annex VII shows separately contributions to VAP(F) during the period 19681973 and in 1973.
The 1973 cash contribution was US $473 000, making a total to
31 December 1973 of about US $2 350 000.
The use of US $2 300 000 to support the lmplementation of 62 projects for 42 Members had been approved by the end of 1973.
Annex VII also shows in detail the contributions made by Members in equipment and services to VAP(ES), including long-term fellowships, during the period 19681973.
The estimated value of these contributions is US $21 million, US $3.7 million
of which was contributed in 1973.
The support to both components of the YAP in 1973
clearly indicates the continuing interest of Members in the implementation of the WWW
under this programme.
Status of implementation of YAP projects
Up to the end of 1973, 120 projects had been completed and 189 were being
partially or fully implemented, the majority by using the contributions of donor Members to VAP(ES), completed as necessary by VAP(F) support.
The concept of a coordinated approach whereby the contributions by several Members are inte~rated has made
possible the full implementation of many projects which otherwise could have only. been
partially implemented.
Twenty-eight requests underVAP have been satisfied from other
sources - 16 projects having been implemented by seven countries under bilateral assistance and 12 through national resources.
During the period 1968-1973, a total of 139
long-term fellowships were awarded, 22 of them in 1973. Forty-six of these fellowships
have been completed.

LONG-TERM FELLOWSHIPS FINANCED UNDER THE REGULAR BUDGET OF WMO
Six long-term fellowships were awarded in 1973 from the provision made in
the regular budget of WMO; four of these were for undergraduate studies leading to a
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B.Sc. degree in meteorology and two for advanced studies for a M.Sc. degree.
A total
of 51 long-term fellowships have been awarded under the regular budget during the period
1968-1973.
Seven of the students awarded fellowships under this programme in previous
years successfully completed their studies in 1973, two obtaining B.Sc. degrees and
five, M.Sc. degrees.
I~formation on long-term fellowships awarded under VAP and other programmes
is given ln the corresponding sections.

NEW DEVELOPMENT FUND
It may be recalled that the New Development Fund as such was closed at the
end of December 1971 and the balance transferred to the general fund after earmarking
amounts for certain projects which had not been completed at that time.
The only two
NDF projects still continuing in 1973 were:
One long-term fellowship for Indonesia;
Compendium of Lecture Notes for Training Class 11 Meteorological Personnel.

The long-term fellowship for Indonesia was completed during the year, the
fellow continuing his studies under a UNDP fellowship.
The s~ope of the compendium of
lecture notes was expanded to include material for the training of Class I personnel
and is to be issued in three volumes.
Volume I appeared in 1973 and the other two
volumes were under preparation.

ANALYSIS OF TECHNICAL CO-OPERATION ACTIVITIES
In this section the assistance provided in 1973 under the Technical Cooperation Programme is summarized by fields of activity and, where possible, associated
with the other WMO Programmes: World Weather Watch, WMO Research PrQgramme and WMO
Programme on the Inteaction of Man and his Environment.'
In view of the number and
wide variety of projects executed, this analysis highlights only t~ose activities most
directly related to the topic headings; details of the individual projects making up
the various components of the programme are given in Annexes V'to VII.

The establishment of an instrument workshop forms part of the UNDP large-scale project
for the expansion and improvement of the Cuban Meteorological Service
(Photo: Cuban Meteorological Institute)

Operation of the IQ-cm storm-warning radar at Belize,
which forms part of the Caribbean hurricane network of radar stations, began in 1973
(Photo: WMO /Font-Tullot)
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Statistical data

The following tables give the distribution of expert missions and fellowships in 1973 according to fields of activity;
TABLE

I

Distribution of expert missions (number of experts/months of service)
in 1973 by field of activity
Programme

Field of activity
Meteorological training
Project Managers
Administration and
organization

United Nations Development
Proaramme
Small-scale projects
Largescale
Operational
Advisory
projects

14/116

10/83
1/4**
13/77

3/14

~n

trust
(FIT)
Advisory

Total

1/12

25/211

17/184

18/188

3/26

19/117

11/90

17/145

Hydrometeorology/hydrology

6/55

Meteorological instruments
(including electronics
and radar)

6/49

1/12

8/72

Meteorological
munications

6/44

1/6

2/7

telec~m-

Funds

1/12

16/145

9/57

General meteorology

1/2

7/69

Climatology

3/27

3/10

6/37

Agrometeorology

3/16

3/27

6/43

4/17

4/17

1/12

3/26

Computer programming

2/10

2/10

Tropical meteorology

2/3

2/3

Data processing
Synoptic meteorology

2/14

1/12

Aeronautical meteorology
Radar meteorology

1/5

Special fields

1/9

Totals

* 135

1/3

53/395

9/84

1/12
1/5
3/20

6/44

80/663

3/27

4/29
142*/1 "129

experts were in the field; five experts served in more than one country
during 1973; two experts served in more than one capacity.

** An expert under FUNDWI.
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TABLE

II

Training provided in 1973 under fellow~hips
(number of fellowships/months of training)
Programme

Field of study
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Total

General meteorology

71/617

80/775

21/159

172/1 551

Advanced meteorology

6/46

16/157

10/84

32/287

Agrometeorology

29/120

1/12

Synoptic meteorology

21/134

Hydrometeorology/hydrology

17/100

Instruments and observations
(including electronics and
radar)

15/80

1/12

16/92

Climatology

16/77

1/12

17/89

Aeronautical meteorology

12/44

12/44

Computer programming

11/32

11/32

31/134

1/2

21/134
19/124

2/24

Meteorological telecommunications

8/35

Data processing

8/26

Numerical weather prediction

3/24

Tropical meteorology

5/26

5/26

Radar meteorology

1/6

1/6

15/59

15/59

Special fields
Totals

11/71

3/36

8/26
1/9

238/1 426 103/1 013

1/4

1/2

34/271

5/37

376*/2 712

* In fact 374 fellows studied during 1973, one fellow obtained two fellowships and one
fellow studied under two programmes.
Table I shows that 142 expert missions totalling 1 129 man/months of expert service were carried out in 1973.
From Table 11 it may be seen that 374 fellows
received 2 712 man/months of meteorological training in 1973, a decrease of 15 per cent
compared with 1972 but an increase of 13 per cent with 1971.
The number of fellowships awarded under all programmes in 1973 was 122.
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Activities supporting the World Weather Watch Programme

gramme

1S

The assistance provided in 1973 in support of the World Weather Watch Prodescribed in the following paragraphs.

Expert missions undertaken in 1973 contributed to the development of Meteorological and Hydrological Services in 19 countries by assisting in the improvement
of forecasts and observations, by giving advice on the organizational structure of the
Services and the data-collecting systems, and by providing practical training to
national staff.
Some examples of these missions are given in the paragraph below.
With the assistance of an operational expert, the Meteorological Branch in
Botswana is now functioning effectively and giving valuable service to a variety of
users, including agriculturalists and hydrologists.
In Lesotho a survey was carried
out to determine the country's needs for a Meteorological Service; it led to the expert preparing a detailed proposal for the establishment of a national Meteorological
Service and related activities.
Projects to strengthen and develop the Meteorological
Services are being executed in Guinea and the Dominican Republic.
In Argentina, an
expert advised on the organization and operation of a Regional Meteorological Cent~e.
A high-level expert mission to Mexico was undertaken to assist the government authorities in the preparation of a request to the UNDP for a large-scale project.
The implementation of the project in Cuba for the expansion and improvement of the Meteorological Service is continuing satisfactorily.
Under the guidance of an expert the
Forecasting Section in Nepal began issuing 24-hour weather forecasts for the whole
country; for the Kathmandu city area, a special forecast is prepared twice a day. In
Iran an expert drew up a plan for the introduction of marine meteorological services
in the activities of the Meteorological Department and assisted in preparing proposals
for a reorganization of the Department; a new UNDP project has been approved to provide long-term assistance for further development of the Department.

Further improvements to the Global Observing System were made in 1973 with
the help of UNDP and YAP support.
UNDP projects aided the establishment of surface
stations in Afghanistan, Bolivia, Colombia, Nepal and Paraguay, as well as the installation of automatic meteorological stations at remote locations in Mongolia.
The installation of three 10 cm radars in Cuba ond one in Jamaica in 1973 completed the network of six radar stations planned under the large-scale project in the Caribbean.
This network, which became operational during the year, will greatly improve capabilities for monitoring the position and intensity of hurricanes and thereby contribute
to an efficient hurricane warning system for the entire region.
The preparation of
sites for the installation of three meteorological radars in Magadascar was also
started.
Information received from meteorological satellites by means of Automatic
Picture Transmission (APT) equipment is a valuable supplement to the data from the
basic observing network.
Assistance provided under YAP in 1973 included the installation of APT equipment in Sri Lanka and Uruguay; nine other such projects are under implementation.
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Data-processing facilities were established in a number of countries. with
the assistance of WMO experts who gave advice on the collection, processing and publication of meteorological data.
In the Philippines an expert gave guidance 'on 'the use of
computers for general data processing and research; in Malaysia advice was given on the
processing and analysis of hydrological data.
WMO experts helped to install computer
equipment in Mongolia and advised on its operation.
In Algeria a consu~tant assisted
in the improvement of existing computer programmes and prepared new ones.' Nationals
from Paraguay, the Philippines, Poland and Tunisia were trained in qata processing for
climatological or numerical weather prediction purposes.

Nine expert missions were carried out under UNDP for the improvement of
meteorological telecommunications on the global, regional and national levels. An expert in Iran gave advice on improving the national collection of meteoro.logical data
and in preparing for the establishment of a Regional Teleco~munication Hub in Tehran;
he also gave advice on the operating procedures for the exchange of data with neighbouring countries.
A new project to assist the government in completing the engineering
of the facilities began in Tehran.
In Thailand an expert assisted in the installation and operation of transmitting equipment at the RTH in Bangkok, reviewed the situation regarding the collection of data both from Thailand and from adjacent countries, and made proposals to improve the reliability and timely reception of data.
Plans have been prep~red in Cuba
to reorganize the Meteorological Telecommunications Centre in Havana.
The installation of an SSB network in the Caribbean has been completed and
the equipment is operating satisfactorily.
Nine fellows received training in meteorological telecommunications.
Assistance provided under the VAP continues to increase steadily. Projects
ln which telecommunications equipment has been provided were completed during the year
in Colombia, Costa Ri~a, Ecuador, El Salvador, Guatemala, Honduras, Jordan, Mauritius,
Nicaragua, Niger, and Venezuela.
Fifty-two projects involving telecommunications
equipment were under implementation at the end of 1973.

Training and research activities
Training

--------

As can be seen from Table I, meteorological training continued to be one
of the principal activities of WMO experts.
During the year 25 experts served
exclusively as meteorological instructors and many other experts were involved in
training, giving either formal courses or on-the-job training.
Training of meteorological personnel was also provided under fellowships to 374 nationals of 74 countries
(see Table 11).
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Meteorological training courses at Class I level were provided at the
following universities and institutes receiving UNDP assistance: East African Institute for Meteorological Training and Research, Nairobi; Meteorological Institute for
Research and Training, Cairo; Hydrometeorological Institute for Training and Research
in Oran; University of the Philippines, Manila; University of the West Indies,
Barbados; and the University of Costa Rica.
Class I training at the University of
the West Indies started recently with the introduction of a B.Sc. course in meteorology
for the academic year 1973-1974.
Further details are given in Annexes V and VI.
The training of Class 11 personnel was continued at the Regional Meteorological Training Centre, Lagos; the East African Institute for Meteorological Training
and Research, Nairobi; the Meteorological Section of the Institute for Meteorology,
Kinshasa; the Hydrometeorological Institute for Training and Research, Oran; the
Institute of Meteorology, Manila; and the Caribbean Meteorological Institute, Barbados.
Training for Classes III and IV was given at the Institutes in Oran and Kinshasa; a
mobile training unit, which had been training Class IV personnel in Central America
since 1969, completed its activities in 1973.
In six courses 337 students from the
following countries completed their training: Guatemala (57), Nicaragua (78),
Honduras (46), Costa Rica (57), El Salvador (59) and Panama (40).
In the last phase
of the project the expert gave refresher courses.
Refresher courses have also been
conducted at the Institute in Oran in aeronautical meteorology, climatology, agrometeorology, hydrometeorology, radiosonde techniques and observing (see Annexes V and VI).
A total
VAP, 51 under UNDP,
study programmes in
graduate studies or

of 180 fellows studied abroad under long-term fellowships (98 under
30 under RB, and one under NDF), 140 of whom had commenced their
previous years.
All these fellows were engaged in either postundergraduate studies leading to a university degree.

One training seminar and one technical conference were organized during the
year.
The seminar on Tropical Cyclone Forecasting Techniques and Warning Systems in
Asia and the South-West Pacific was held at the University of Queensland in Brisbane,
Australia, from 14-26 May; there were 31 participants.
A Regional Conference on the
Role of Meteorological Services in the Economic Development of Asia and the South-West
Pacific was organized in co-operation with the Economic Commission for Asia and the Far
East.
It was held in Bangkok from 14-21 August and was attended by 43 participants.

Meteorological research was carried out as part of a number of large-scale
projects.
The research programme at the Hydrometeorological Institute for Training
and Research in Oran included studies in numerical weather prediction, agrometeorology,
radiation and local forecasting.
At the Meteorological Institute for Research and
Training in Cairo, research in micrometeorology and agrometeorology continued with particular emphasis on the following topics: evapotranspiration from crops, evaporation
from lakes and reservoirs, forecasting of frost, wind profiles near the surface, and
agroclimatology.
The results of this research are published by the Egyptian Meteorological Authority in its Meteorological Research Bulletin.
Research is also being
conducted at the East African Institute for Meteorological Training and Research in
Nairobi where students in the University component of the project undertook studies ln
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tropical meteorology with special emphasis on Africa.
In Tunisia research was initiated on three- to five-day forecasting, the water requirements of plants, forecasting
the growth of plant parasites in relation to meteorological conditions, and flood forecasting.

Activities supporting the WMO Programme on the Interaction of Man and his
Environment
Aeronautical forecasting

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

The only expert mission in aeronautical meteorology performed in 1973 was
of an operational character.
An expert in meteorological organization assigned to
Nepal assisted in establishing a briefing service at Kathmandu Airport for domestic
flights.
Twelve fellows studied aeronautical meteorology during the year.

The number of expert missions in climatology increased from three in 1972
to six in 1973. The experts assisted in the establishment and expansion of climatological or precipitation stations, in the collection and processing of data, in the preparation of climatological yearbooks and guides, and gave guidance in climatological
studies.
A WMO consultant in climatology and agroclimatology was a member of a team
of experts carrying out a preparatory assistance mission to assess the water resources
potential of the Amazon River Basin. Seventeen fellows received training in climatology.

Hydrometeorological and hydrological activities continued to play an
important role in the 1973 technical co-operation programme.
Several projects, mostly
of a large-scale nature, contributed substantially to the expansion of the hydrometeorological and hydrological station networks needed for water resources development.
As
part of the extension of the Lake Victoria project into Burundi and Rwanda the setting
up of new stations began, existing stations were upgraded, and hydrological data for
the period 1967-1970 were processed and prepared for printing.
The project for the
expansion and improvement of the hydrometeorological and hydrological services in the
six countries of the Central American Isthmus was completed in February 1973; more than
1 160 stations were established and 85 existing stations improved.
Phase II of this
project was started in March 1973 to co-ordinate and consolidate the meteorological and
.hydrological activities for the economic and social development of the region. The establishment of a network of observing stations in Guinea and Mali forming part of the
flood forecasting and warning system in the Niger river basin was almost completed. A
WMO hydrologist began an assignment in a project to assess the water resources of the
Lake Malawi Catchment.
In the Philippines a hydrometeorologist has been working on an
improved pilot flood-forecasting system for the Marikina river basin near Manila. Flood
forecasting was also the main occupation of the hydrometeorologist in the large-scale
project in Tunisia.
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The expert attached to the water resources development unit of ECA in
Addis Ababa visited a number of African countries to review existing networks and prepared proposals for their improvement.
Another expert who is a member of the tClA
Water Resources Group prepared a report on the basic information available on water
resources in Latin America.
Nineteen fellowships in hydrometeorology and hydrology were taken up during
the year.

The six expert missions in agricultural meteorology carried out in 1973
provided assistance and advice on the expansion and improvement of agrometeorological
services, the establishment of agrometeorological stations and the utilization of data.
In Sri Lanka a project was started to study meteorological factors in relation to crop
yield, with the aim of maximizing production and minimizing damage.
An expert in Chile
assisted various organizations and universities in co-ordinating agrometeorological
activities. Thirty-one nationals received training in agrometeorology through fellowships.
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METEOROLOGICAL EDUCATION AND TRAINING

EXECUTIVE COMMITTEE PANEL OF EXPERTS ON METEOROLOGICAL EDUCATION AND
TRAINING
No session of the Executive Committee Panel of Experts on Meteorological
Education and Training was held during 1973.
Nevertheless the panel was kept informed
by correspondence of all major developments in the Organization's training activities
and, on a number of occasions, specific advice on such questions as training courses in
numerical weather prediction and the possibility of organizing training courses at World
and Regional Meteorological Centres was sought.
Some information on these and other
aspects of the education and training programme are given in the following paragraphs.
COMPENDIUM OF METEOROLOGY
Volume I of this publication, originally intended as a Compendium of lecture
notes for training Class 11 meteorological personnel, was published during the year.
This volume comprises in fact two separate parts: PART 1 - Dynamic Meteorology, and
PART 2 - Physical Meteorology.
Volumes 11 and III which will cover synoptic meteorology, climatology, aeronautical meteorology, agrometeorology, hydrology and other applied fields are under preparation and will, it is hoped, be published during 1974. In
view of the fact that much of the material to be included in the Compendium was also of
use to Class I personnel, it was felt inappropriate to confine its use to Class 11 personnel.
The title was amended accordingly.
COMPENDIUM OF LECTURE NOTES IN AGROMETEOROLOGY FOR CLASS III METEOROLOGICAL
PERSONNEL
As mentioned in the 1972 Report the first draft of this Compendium was written by a specially recruited consultant.
The publication is in its final stages of
preparation and will be published during 1974.
TRAINING IN THE APPLICATIONS OF METEOROLOGY TO ECONOMIC AND SOCIAL
DEVELOPMENT
The Executive Committee Panel of Experts on Meteorology and Economic and
Social Development which met in February/March 1973 considered the draft syllabi for
training in this field prepared by an expert (see Annual Report 1972).
It fully supported their content and indeed expanded them to increase their usefulness in the developing countries.
It agreed, in addition, that lecture notes in this field should be
prepared for Class I and Class 11 personnel.
A first draft has been prepared and the
publication will be available during 1974, possibly as part of the Compendium of Meteorology.
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COURSES IN NUMERICAL WEATHER PREDICTION
The twenty-fourth session of the Executive Committee agreed that a course
in NWP would be very valuable for Class I students from the developing countries.
The
Secretary-General was requested to study the financial implications of such a project,
to prepare a suitable programme for the proposed course in consultation with the panel,
and to report to the twenty fifth session of the Committee.
Of the 42 Members responding to an initial inquiry by the Secretary-General,
only four organized specific courses in numerical weather prediction for their meteorological personnel, although others had facilities for training in this field at universities and other academic institutions.
Of the four, two Members (Ecuador and Egypt) had
established new courses commencing in 1973 which-were geared essentialiy to students
from the developing countries.
Since all the replies received indicated that courses in numerical weather
prediction would be most useful to students from developing countries, Ecuador and Egypt
we~e approached to see whether their courses could be adapted and made available, under
the auspices of WMO, to students from other 'developing countries in the Regions concerned.
This matter will be studied at the next session of the Panel of Experts on
Meteorological Education and Training, provisionally scheduled for 1974.
TRAINING COURSES AT WMCs AND RMCs
The twenty-fourth session of the Executive Committee agreed that it would
be most useful if these centres could organize systematic class-room and workshop training, in addition to the very valuable on-the-job training already available.
Some 30 Members replied to the Secretary-General's circular letter on this
The replies indicated general support for the proposal to organize formal
subject.
The following courses were those most requested:
training courses at the WMCs and RMCs.
(a)

APT and the use of meteorological satellite data;

Cb)

Quality control, processing, storage and retrieval of meteorological
data;

(c)

Numerical weather prediction techniques;

(d)

Tropical meteorology.

TRAINING IN METEOROLOGICAL TELECOMMUNICATIONS
The syllabi for training personnel in meteorological telecommunications,
mentioned in the 1972 Report, were submitted to theCBSWorking Group on the Global Telecommunication System and subsequently to the president of CBS; he, in turn, requested
that they be considered by the Executive Committee Panel of Experts on Meteorological
Education and Training.
Once approved the syllabi will be included in the "Guidelines
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for the education and training of meteorological personnel".
scheduled for updating and revision during 1974.

This publication

1S

TRAINING IN METEOROLOGICAL DATA PROCESSING
At its second session in 1973 the CSS Working Group on the Global Dataprocessing System discussed and approved the syllabi for training personnel in meteorological data processing prepared by a rapporteur.
The president of CSS subsequently
re~uested that these syllabi be submitted to the Panel of Experts on Education and
Training for consideration and eventual inclusion in the "Guidelines".

CO-OPERATION WITH OTHER ORGANIZATIONS
During the course of the year the WMO Secretariat was represented at a number of international meetings on education and training; these included:
ACC Sub-Committee on Education and Training (Paris, 29-31 January 1973);
IOC Working Group on Training, Education and Mutual Assistance (Paris,
7-13 March 1973);
Unesco/SIE International Conference on Education (Geneva, 19-27 .September
1973).
At these meetings the opportunity was taken to inform participants of WMO
activities in education and training and, at the same time, to identify areas in which
WMO could contribute its own expertise in related training programmes.
Developments following the establishment of the United Nations Environmental
Programme (UNEP) are also being followed closely so that WMO can participate fully in
the education and training programmes which are expected to be carried out under UNEP.

•••

Students at the Regional Meteorological Training Centre in Nairobi analysing weather maps
(Photo: WMOj

The eighteenth IMO Prize was awarded to Dr. C. H. B. Priestley (abOl'e left) and Mr. J. S. Sawyer (below)
(Photos: (above) Australian Bureau of Meteorology; (below) WMO ISchikola)
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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.
Training has again been given a separate section (Part 6).
There remain, however, a
number of 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 technical commissions as well as information on the publications programme, public information, and the
programme of conferences.

REGIONAL ASSOCIATIONS
The six regional associations of WMO are composed of Members of the Organization, the networks of which are in or extend into the Region.· The six regional associations are for Africa, Asia, South America, North and Central America, South-West
Pacific, and 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 1973 have already
been described in previous parts of this report.
Brief accounts of the sessions of
RA I (Africa) and RA IV (North and Central America) which took place during the year are
given below.
Regional Association I (Africa)
The Regional Association for Africa held its sixth session at WMO Headquarters in Geneva from 21 to 31 August 1973 under the presidency of Dr. M. Seck
(Senegal) with Mr. S. Tewungwa (Kenya, Tanzania and Uganda) as vice-president.
The
session was attended by 87 participants representing 37 countries, including 32 Members
of the Association, and nine international organizations.
The Association adopted a number of decisions, including 39 resolutions,
with the aim of establishing its programme for the coming four-year period.
The main
aim is to implement the major WMO programmes within the Region and to help the national
Meteorological Services in Africa to develop in such a way that they can play their full
role in the application of meteorology and climatology to social and economic development,and to the solution of environmental problems.
In establishing this programme,
particular attention was given by the Association to the drought disaster areas in the
Sudano-Sah~lian region and other parts of Africa, as well as to the tropical cyclone
·areas in the South-West Indian Ocean.
The sound and practical programme established
by the Association was tailored- to meet the requirements of the different countries and
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is expected to have far-reaching effects on the progress of meteorology in Africa.
Further details of the various aspects of t~is programme are given under the relevant
parts of this report.
While it was recognized that the future of the national Meteorological
Services in Africa would largely depend on the support given by their governments, it
'was realized that national efforts would have to be supplemented by increased international assistance.
The Association accordingly recommended that the WMO regular
budget should include provision for more direct support to developing countries.
The subject of the implementation of the declaration on the granting of independence to coloAial c~untries and· peoples by the specialized agencies was discussed
in the light of the relevant decisions of the United Nations General Assembly and the
Sixth WMO Congress.
The Association commended the Secretary-General for his efforts
in providing meteorological training to refugees from colonial countries.
Furthermore,
it decided to take some measures which were within its competence, such as excluding
Portugal and South Africa from participating in the subsidiary bodies of the Association.
It also requested the Executive Committee to re-examine the whole question of
the implementation of the United Nations General Assembly Resolution 2555 (XXIV) and
other resolutions on the same subject with a view to clarifying what other steps need
be taken within the competence of Congress and the Executive Committee.
During the session, scientific lectures were given on two topics - "The
applications of meteorology and climatology to human environmental problems" and "The
GARP Atlantic Tropical Experiment".
Mr. C. A. Abayomi (Nigeria) and Mr. R. H. Ranaivoson (Madagascar) were
elected president and vice-president of the Association respectively.
The association
established working groups on: meteorological telecommunications, tropical cyclones for
the South-West Indian Ocean, radiation, and operational hydrology.
It also designated
rapporteurs on: codes, revision of the Climatic Atlas for Region I, and the network of
CLIMAT and CLIMAT TEMP reporting stations in Region I.

Regional Association IV (North and Central America)
Regional Association IV (North and Central America) held its sixth session
The session was
attended by 72 participants representing nineteen of the twenty Members of the Association and five international organizations.

in Guatemala City, Guatemala, from 29 November to 7 December 1973.

The Association reviewed the whole field of its meteorological and hydrological activities since the previous session.
The main objectives of the session were
to ensure the full implementation of WMO programmes in the Region and to enable Members
in Central America and the Caribbean to develop further their Services so that they
might participate more effe~tively in the economic and social development of their
countries.
Emphasis was placed upon the applications of meteorology and hydrology to
economic planning, to the rational use of natural resources, and to the protection of
the environment.
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In view of the importance of the GARP Atlantic Tropical Experiment (GATE)
to the development of meteorology in tropical areas, Members in the GATE area were urged
to complete the implementation of the GOS and GTS components of the WWW system before
June 1974.
Special attention was also given to the training of personnel; it was proposed that Members should seek UNDP support for regional training centres and for seminars and technical conferences to train professional and technical personnel in meteorology and hydrology.
An important step was taken by the Association in recommending
that the budget should include additional funds for the improvement of meteorological
services in the developing countries of RA IV.
The Association embodied its decisions
in 28 resolutions and one recommendation.
Mr. C. Urrutia Evans (Guatemala) and Mr. D. o. Vickers (Jamaica) were unanlmously elected president and vice-president of the Association.

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 1973, including the sessions of CAS and CoSAMC which took place during the
year, have been fully reviewed in the parts of this report devoted to the four WMO programmes.
This section is confined to an account of those activities of CIMO, including
its sixth session, that are not covered elsewhere in the report.
Commission for Instruments and Methods of Observation (CIMO)
General
The highlights of the year were the sixth session of the Commission for Instruments and Methods of Observation held in Helsinki, Finland, 6 - 17 August 1973 and
the associated Technical Conference on the Observation and Measurement of Atmospheric
Pollution (TECOMAP) held during the preceding week.
CIMO-VI attracted a larger number
of experts than any previous session and TECOMAP had a higher participation of international scientists than any previous WHO technical conference.
The sixth session of CIMO
In reviewing the reports of its various working groups and rapporteurs the
Commission gave particular attention to the progress achieved in activities relating
to instrument comparisons, the development of specific instruments and the standardization of observing techniques.
Some of the more important aspects of these questions
are described below.

Since May 1971 35 countries have conducted comparisons involving the operation of 85 stations, 22 of which are evaluation stations.
The results of a partial
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analysis presented to CIMO-VI indicated that rainfall caught by the national gauge was
generally less than that caught by the pit-gauge, the average fraction of one catch to
It is planned to conclude the
the other being 0.983 with a range of 0.932 to 1.137.
The
comparison programme and prepare a preliminary report for IHD by January 1974.
final report will be published by WMO in 1976.

In May 1973 the Working Group on Radiosonde Instruments and Measurements
completed its comparison programme by organizing a supplementary co~parison between the
Finnish reference sonde and the U.K. national sonde.
The report of the complete set
of comparisons, together with guidance material on radiosonde compatibility, were reviewed by CIMO-VI and will be published shortly by WMO.

The second phase of the comparison was conducted at the Guyana Space Centre
at Kourou, French Guyana, in September/October 1973 with the participation of France,
the U.K., the U.S.A., and the U.S.S.R.
Fourteen series of comparisons were made,
seven by day and seven at night.
France, the U.S.A. and the U.S.S.R. were successful
in 13 of 14 series while the U.K., with fewer rockets available, was successful in nine
of 12 series.
The final report of this comparison will be made available in due
course.

A workshop was organized in Schauinsland, Federal Republic of Germany, from
29 October to 7 November 1973 with participants from laboratories in the Federal Republic of Germany, France, Hungary, Norway and U.S.A.
The main purpose of the workshop was to compare the different techniques in current use, i.e., the West-Gaeke technique and the Thorin and radioactive isotope dilution methods.
Preliminary results of
the comparisons indicated analysed concentrations of S02 in the range of 0-5~.
The final report of the workshop will be submitted to the CIMO Working Group o~ Air
Pollution.
Development of instruments and standardization of observing

!~~~~~9~~~------------------------------------------------

Noteworthy progress was achieved in the development of self-calibrating
instruments which would lead to the realization of an absolute radiometric scale. As
a consequence of comparisons of these instruments with working standard pyrheliometers,
there is now a need to re-examine the International Pyrheliometer Scale 1956.
The
final report of the Third International Pyrheliometer Comparisons (Davos/Locarno,
September 1970) has been published by WMO.
A set of new calibration constants for the
regional standards proposed in this report has been accepted until such time as it is
found necessary to substitute new constants based on the results of the next international comparisons due to be carried out in September 1975.
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The Working Group on Observations and Instruments in Cold Climates met in
Geneva in April 1973.
The group produced useful material regarding the protection of
sensors from icing, visibility measurements in cold climates and the state of development and operation of cold climate automatic weather stations.
The report of this
group was examined by CIMO-VI together with that of the Working Group on Automatic Meteorological Observing Stations.
The Commission emphasized that, in order to increase
the effectiveness of automatic and semi-automatic stations, continued efforts should be
made to develop sensors with higher reliability to replace visual observations.
For
the timely exchange of information on developments in new instrument systems, the convening of a technical conference on automatic weather stations within two years was
proposed.

The Working Group on Accuracy of Measurements met in Geneva in May 1973.
After formulating definitions of terms related to accuracy which are applicable to all
meteorological parameters, the group developed a new approach whereby each commission
would be asked to specify its requirements for the definition of individual parameters
and their acceptable operational measurement.
CrMO-VI considered that matters relating to accuracy, requirements, and representativeness in terms of atmospheric variability were inseparable and of prime importance in setting objectives, as are those of
tests and evaluation, calibration, and quality assurance.
It was decided to designate
a sub-group to deal with these matters within the Advisory Working Group of CIMO.

A supplement to the Fourth Edition of th~ Guide (English version) was 1Ssued in May 1973.
The French version of the Fourth Edition was published at the same
time.
CrMO-VI con~idered it necessary to revise existing chapters and to add new
chapters on recently developed observing techniques.
CIMO-VI established eight working groups and named ten rapporteurs to deal
with various instrumental systems.
Mr. H. Treussart (France) was elected president
and Dr. S. P. Huovila (Finland) was elected vice-president of the Commission.
WMO/WHO Technical Conference on the Observation and Measurement of
~!~~~E~~~!~=~~!!~!!~~=I!~~~~~~l----------------------------------The Technical Conference on the Observation and Measurement of Atmospheric
Pollution was held in Helsinki, Finland, from 30 July to 4 August 1973.
More than 120
representatives from 48 countries and 12 international organizations took part, and 67
papers were presented.
Financial assistance to 23 persons from developing countries
was provided by the UN Environment Programme.
The conference, being the first WHO
meeting to deal exclusively with the subject of air pollution, provided an excellent
opportunity for meteorologists, physicists, chemists and public health personnel to
discuss requirements for the measurement of pollution on the local, regional and -global
scales as well as techniques for the standardization of measurements. The proceedings
of the conference will be published in due course.
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PUBLICATIONS PROGRAMME
General
Many new titles were added to the list of WMO publications in 1973; they
all bear the IMO/WMO Centenary emblem.
References to most of them are contained in
the relevant sections of this report.
In connexion with the Centenary celebrations,
a history of the IMO and WMO appeared under the title "One hundred years of international co-operation in meteorology".
Special mention should also be made of Technical Note No. 130 which contains the full text of lectures presented at the Centenary
conferences held in Vienna and Geneva in September 1973.
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 reA complete list of the publications issued during the year, including such
printed.
reprints, is given in Annex IX to this report.
International guides and manuals
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 for Members.
Most of the guides
are intended to assist Meteorological and Hydrological Services in preparing their
national instructions.
The French version of the "Guide to meteorological instruments and observing practices" (4th edition) was issued in early 1973; substantial amendments were
introduced during its preparation, and the English version of these amendments was published as Supplement No. 1 to this Guide.·
WMO also issued detailed guidance material in the form of manuals and
ilar publications on a number of subjects such as those mentioned below.

s~m

The International Meteorological Tables were enlarged by a third set of
tables dealing with various topics in the dynamics, statics and thermodynamics of the
atmosphere.
These tables were brought up to date by the issue of an amendment designed to bring them into line with the Technical Regulations and to take account of
various changes in systems of units.
Technical Note No. 124, "The use of satellite pictures in weather analysis
and forecasting", which is a revised and amplified version of Technical Note No. 75,
should be mentioned in this section as it provides invaluable guidance for all meteorologists, and especially those involved in fore~~s~ing.
Publication No. 9 - Weather Reporting
Introduction
During 1973 the Secretariat continued its work on this publication by revising the regulatory material as decided upon by regional associations and technical

PART 7 - OTHER TECHNICAL AND SUPPORTING ACTIVITIES

73

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-ta-date informa-tion.
For Volumes A, C and D, dealing respectively with "Observing stations", "Transmissions" and "Information for shipping", the customary world-wide inquiry was carried
out with the Members concerned on all material more than one year old.
By supplying
information regularly, Members contributed greatly to keeping the publication up to
date.
Volume A - Observing stations

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

Complete new editions of Volume A were issued in April and in October.
Each new edition was distributed together with a list showing those stations for which
changes had occurred since the previous issue.
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.
Volume B - Codes
In 1972 Volume B ceased to exist as part of Publication No. 9 and became
a separate publication under the title "Manual on Codes" (WMO Publication No. 306).
The Manual on Codes comprises two volumes: Volume I (International Codes) and Volume 11
(Regional Codes and National Coding Practices) (see also Part 2).
Volume C - Transmissions
Regular monthly supplements to Volume C were distributed throughout 1973,
totalling about 1 400 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 containing no manuscript corrections.

~~~~~~_~_:_~~!~:~~!~~~_!~:_:~~ee~~~
Regular supplements to Volume D were issued in 1973 every two months (February, April, June, August, October, and December), totalling about 1 600 pages.
All
the maps were replaced in the August and October supplements.
The October supplement
contained new pages for all those on which manuscript corrections had been made earlier.
METNO and WIFMA telegraphic messages

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

As in past years, each Thursday the Secretariat issued advance telegraphic
notification of important changes in the observational system (Volume A) and in meteorological transmissions (Volume C) throughMETNOmessages.
Advance telegraphic notifications of important changes in meteorological
broadcasts for shipping continued to be issued every Tuesday through WIFMA messages.

74

PART 7 - OTHER TECHNICAL AND SUPPORTING ACTIVITIES

The contents of the METNO and WIFMA messages include, when appropriate,
full details of the upper-air observational programmes established on board mobile
ships, as well as information on important changes in international meteorological
codes and telecommunication procedures.
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 is~ued in July 1973.
In addition
to background information on the establishment of the basic synoptic networks, it contains detailed information on stations and observational programmes, the state of implementation, and plans for the elimination of deficiencies.
A set of network maps
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
~~~!!!~~~=~~!£~-------------------------------------------------------

A new edition of this publication was issued in August 1973.
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.
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 cover and title page were restyled and the cover designs and
major articles in the four issues were based on themes relating to the IMO/WMO Centenary.
The issue for July, which was entirely devoted to this subject, contained ~he
review "One hundred years of international co-operation in ~meteorol09Y by
Mr. Howard Daniel; congratulatory messages from the Secretary-General of the United
Nations and from other organizations, and messages or articles from the President of
WMO, from three former Presidents and from the Secretary-General.
The main purpose of the Bulletin is to report on the activities of the conAs in 1972, these reports
stituent bodies of the Organization and of the Secretariat.
In addition, fuller rewere grouped under the headings of the main WMO programmes.
ports were given of the sixth session of the Commission for Marine Meteorology and of
various technical conferences and symposia.
Special contributions, apart from those connected with the Centenary, included "Some results of investigations under the programme of the Complex Atmospheric
Energetics Experiment (1970-1972)" by Professor K. Ya. Kondratyev; "Rice and weather"
by Mr. G. W. Robertson and Professor G. A. de Weille; "The GARP Atlantic Tropical Ex-
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periment" by Dr. B. J. Mason; "The economic advantages of a European centre for
medium-term weather forecasting" by Mr. R. Schneider; "Radiation processes in the atmosphere" by Dr. G. D. Robinson; and "Ozone in aircraft cabins" by Dr. L. Machta and
Dr. W. D. Komhyr.
Reports contributed by Members included a description of the new Richardson
building of the U.K. Meteorological Office at Bracknell, and accounts of the twentyfifth anniversary of the Venezuelan Meteorological Service, of celebrations of a cen~
tury of meteorology Ln Argentina, and of the centenary of the Swedish Meteorological
and Hydrological Institute.
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 1973:
No. 124 - The use of satellite pictures in weather analysis and
forecasting;
No. 125 - A study of the agroclimatology of the Highlands of Eastern
Africa;
No. 126 - Comparison between pan and lake evaporation;
No. 127 - Airflow over mountains;
No. 128 - The international radiometersonde intercomparison programme
(1970-1971);
No. 129 - Energy fluxes over polar surfaces;
No. 130 - Lectures presented at the IMO/WMO Centenary conferences.

TECHNICAL LIBRARY
During 1973 the WMO Technical Library acquired some 1 800 books, monographs,
serial publications, pamphlets and yearbooks.
Many of these were much appreciated
gifts whilst others were sent to WMO on an exchange basis.
In addition, the library
subscribed to 35 periodicals and received approximately 240 in the form of gifts or by
exchanges with other institutions.
As in previous years current issues of scientific and technical periodicals
were displayed in the library to allow 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
900 publications were loaned to readers.
As in previous years a significant number of
professional people, research workers, technical co-operation experts and students
visited the library for study purposes.
Being the Centenary Year of the Organization,
the history of IMO and WMO was the most popular subject of inquiry.
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PUBLIC INFORMATION
General

In 1973 public information activities were mainly devoted to giving adequate support and publicity to various events organized to celebrate the IMO/WHO Centenary, particularly on the occasion of World Meteorological Day and during the Centenary
ceremonies and conferences held in Vienna and Geneva in the first half of September.
World Meteorological Day 1973
The theme chosen for World Meteorological Day on 23 March 1973, "A hundred
years of international co-operation in meteorology" aroused great interest in many
parts of the world.
The ceremonies organized in many countries provided an occasion
to emphasize the role of the national Meteorological Services within WHO and the collaboration which has existed between these Services since the early days of the International Meteorological Organization.
To support their information campaigns, each
Member received a booklet entitled "lOO years of international co-operation in meteorology" illustrated with numerous photographs.
The booklet describes briefly the historical development of meteorology until the middle of the nineteenth century and contains a detailed analysis of IMO and WMO activities since that time.
Other brochures
and posters were also made available.
In addition to the events which have now become traditional, such as conferences, newspaper articles, radio broadcasts, exhibitions of instruments and visits
to meteorological stations and centres, two countries celebrated World Meteorological
Day by laying the foundation stones of new buildings for their national Meteorological
Services; in other countries ceremonies were held to present diplomas to young meteorologists who had completed their training.
United Nations Information Centres and
WMO experts abroad were also associated with these celebrations.
In Switzerland, a 12-minute television programme and a half-hour radio programme, prepared in close co-operation with the WMO Secretariat, were broadcast on
23 March during a peak listening period.
The importance attached by national Meteorological Services to this day
was reflected by the marked increase in the amount of information material requested
this year.
Adhesive labels bearing the emblem of the IMO/WHO Centenary had to be reprinted because of the great demand.
Activities related to the IMO/WHO Centenary celebrations
The comprehensive press kit prepared for the mass media comprised eight
press features describing the history of IMO and WMO as well as the main current WMO
activities, plus a selection of four information brochures and a sheet showing the
photographs obtainable upon request. It also contained messages from Dr. K. Waldheim,
Secretary-General of the United Nations, Mr. M. F. Taha, President ·of WMO, and
Dr. D. A. Davies, Secretary-General of WHO. In addition to the copies sent to WMO
Members, the kit received wide distribution amongst representatives of the press,
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United Nations Information Centres and other similar organizations which collaborate
with WMO.
The official ceremonies and the scientific conferences in Vienna and
Geneva were the subject of newspaper articles, radio interviews and television programmes, not only in Austria and Switzerland but also in several other countries
which had sent representatives to these commemorative events.
A new series of -four special WMO stamps, bearing the WMO emblem, was
issued by the Swiss postal authorities. The Austrian authorities also issued a
commemorative stamp representing the Vienna Academy of Sciences where the First
International Meteorological Congress met in 1873. About forty WMO Members issued
special commemorative stamps in the course of 1973. When available, copies of these
stamps were remitted to the UN Philatelic Museum in Geneva. A special cachet was
used for the cancellation of WMO stamps and for meter postage on all mail sent from
Headquarters in 1973. The United Nations Postal Administration used a similar imprint on mail dispatched from the United Nations in New York during a three-month
period. The Centenary emblem was used in 1973 for WMO official letters, envelopes
and publications.
Several UN organizations, specialized agencies and Aon-governmental
organizations published articles on their co-operation with WMO. A double issue of
the Unesco Courrier (August/September 1973) was entirely devoted to meteorology and
WMO. Numerous messages of congratulations were received from many countries and
organizations during the year. The various commemorative events have resulted in a
substantial increase in requests for information.
Film and film loan service
Sixth Congress emphasized the importance of informing the general community
of the measures required to maximize protection from natural disasters. A half-hour
colour documentary film entitled "Surviving cyclones" has been co-produced by the
League of Red Cross Societies, WMO and Unesco, using as a basis footage made available
by LRCS. The film evokes the catastrophic tropical cyclone which struck the Bay of
Bengal in November 1970 and describes the range of protective and community preparedness measures which have since been taken to prevent a repetition of such disasters.
English and French copies of this film have been added to the WMO film
library catalogue and other copies are being distributed by LRCS and Unesco. Preliminary arrangements were also made for the production of a documentary film on
GATE.
Financial limitations did not permit the addition of other films to the
library in 1973.
-The number of requests for loans remained high and the tendency
for more frequent requests from institutions or universities training personnel in
activities in which meteorology and hydrology play a part continued.
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
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cases, borrowers co-operate willingly and the system works well.
Films are seldom
lost but some show considerable wear and tear and thus require repair or replacement.
Television and radio
The Swiss radio and television and the UN radio services in the Palais des
Nations are kept informed of interesting developments in the Organizo.tion'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 WMO
activities are regularly covered in the monthly UN radio programme produced in Geneva.
Brochures and leaflets
The demand for WMO public information material showed a marked increase
this year and, thanks to reprints made beforehand, it was possible to meet nearly
all requests from Permanent Representatives.
However requests from United Nations
Associations or similar institutions could bnly be partially met.
Press features on
the theme for World Meteorological Day 1974 - Meteorology and tourism - were under
preparation for issue in early 1974.
Arrangements were also made for the drafting
of an information kit on the GARP Atlantic Tropical Experiment for wide distribution
well in advance of the Experiment.
Photographic archives
A collection of photographs is maintained in the Secretariat, principally
as a source of illustration for publications.
A number of photographs of early
IMO meetings have been obtained thanks to the co-operation of national Meteorological
Services.
Press services
Press releases are distributed to members of the United Nations press
corps in Geneva who represent most of the world's leading news, radio and television
media.
About 2 000 copies are distributed through UN channels and a further 300
copies are sent by post to persons who have applied for them.
Other information activities
The number of groups visiting Geneva to which lectures were delivered in
1973 was more numerous than in previous years and" ranged from college boys to university students and trainee diplomats.
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 1973
During 1973 there were 76 sessions of WMO bodies of various kinds and of
meetings co-sponsored by WMO.
The twenty-fifth session of the Executive Committee
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was held in the WMO Headquarters from 20 to 27,September.
It was preceded by the
Preparatory Committee of the Executive Committee from 12 to 19 September.
Regional
Associations I (Africa) and IV (North and Central America) held their sixth sessions
respectively in Geneva in August and 1n Guatemala in November/December.
The Commission for Instruments and Methods of Observation, the Commission
for Special Applications of Meteorology and Climatology, and the Commission for Atmospheric Sciences held their sixth sessions respectively in Helsinki in August, in
Bad Homburg in October and at Versailles in November.
As part of the planning of GATE, the fo~~th and fifth sessions of the
Tropical Experiment Board (TEB) were convened in March and December respectively;
both these sessions took place in the WMO Headquarters.
The following technical or scientific conferences were held: on the
Observation and Measurement of Atmospheric Pollution (Helsinki, July-August); on the
Role of Meteorological Services in the Economic Development of Asia and the SouthWest Pacific (Bangkok, August), co-sponsored by UNDP and ECAFE, on the Agroclimatological Study of the Highlands of Eastern Africa (Nairobi, October), co-sponsored by
FAO and Unesco; and on Weather Modification (Tashkent, October), co-sponsored by
IAMAP.
Scientific conferences were held in Vienna and Geneva in September as part
of the IMO/WMO Centenary celebrations.
On this occasion, lectures were given on
the science of meteorology during the past 100 years and on the economic and social
benefits of meteorology.
The many other meetings held in 1973 included sessions of expert panels,
working groups, seminars and symposia, as well as planning meetings on various
aspects of 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 1974
A calendar of future meetings scheduled or planned by the Organization is
drawn up by the Secretariat at intervals of three months (15 January, 15 April,
15 July, 15 October) and circulated to Members, international organizations and
others 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 conferences.
Quadrennial conference programme 1972-1975
The year 1973 was the second in the quadrennial conference programme considered by Sixth Congress.
In addition to the twenty-fifth session of the Executive
Committee, five sessions of constituent bodies have been held.
Consultations with
presidents of constituent bodies and meteorological authorities of host countries
have enabled the programme for 1974 to be established.
Similar consultations are
in-progress in connexion with the programme for 1975.
A number of technical conferences and other meetings are also being planned and will be announced in the
calendars of future meetings.
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Use of WMO conference facilities by other organizations or bodies
The Executive Committee at its thirteenth session 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 1973 the Organization
on General A, reement on Tariffs and Trade (GATT), the United Nations Fund for Population Activities (UNFPA/UNDP) and the Conference on Security and Co-operation in
Europe (CSCE) have made use of these facilities.
The revenue deriving from this source is used to maintain and improve the
existing conference facilities.
INTERPRETATION, TRANSLATION AND DOCUMENTATION SERVICES
The servicing of the meetings organized or co-sponsored by WMO in 1973
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 1 250 man/days; the four interpreter-translators on the
permanent staff covered approximately 36 per cent of this requirement.
A large amount of material was translated into one or more of the working
languages, the total number of words translated being about 5t million.
Of this
total, 52 per cent was accounted for by conference documentation, about 22 per cent
by publications, and the remaining 26 per cent by correspondence and other Secretariat
work.
Secretariat staff 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 in 1973 was of the same order as in 1972.
A large part of this work was
devoted to documentation for the six constituent bodies which met during the year.

PAR T
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EXTERNAL RELATIONS, LEGAL AND ADMINISTRATIVE MATTERS

CONSTITUTIONAL AND REGULATORY MATTERS
No significant questions of a constitutional or regulatory nature arose in
1973.
However, it may be recalled that Sixth Congress requested the Executive Committee and the Secretary-General "to study the need for changes in the WMO Convention in
connexion with WMO activities in hydrology in general and those of the Advisory Committee for Operational Hydrology in particular and to present the results of these
studies to Cg-VII".
As reported in detail in the general summary of the work of the
twenty-fifth session of the Executive Committee, a working group of the Executive Committee is studying this question in depth.

COMPOSITION AND STRUCTURE OF THE ORGANIZATION
Composition of the Organization

The total Membership of the Organization increased to 138 Members by
31 December 1973, composed of 126 Member States and 12 Member Territories. The application of the German Democratic Republic for Membership of the Organization was submitted
to a vote of Member States by correspondence.
With the approval of the requisite
majority, it became the 124th Member State on 22 June 1973.
The application for Membership submitted by the People's Republic of Bangladesh was similarly approved,
Bangladesh becoming the 125th Member State on 23 September 1973.
With its attainment
to be a Member Territory of the
accession to the WMO Convention
Bahamas became the 126th Member

of independent status in July 1973, the Bahamas ceased
Organization.
Following deposit of the instrument"of
in accordance with Article 3 (b) of the Convention, the
State on 29 December 1973.

Annexes I and 11 show, respectively, the 138 Members of the Organization
and their permanent representatives with WMO on 31 December 1973.

Qii~~~:~_~i_!~~_~:~~~~~~!~~~_~~~_!~~_~~~~~!~~~_~~~~~!!
~~
The officers of the Organization elected at Sixth Congress, Mr. M. F. Taha
(the Arab Republic of Egypt)1 President l and Messrs. W. J. Gibbs (Au~tralia)1
J. Bessemoulin (France) and P. Koteswaram (India), First, Second and Third VicePresidents respectively, continued to serve In those""capacities thro~gh"~ut 1973.- "
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Mr. Chang Nai-chao (China) was elected to serve as an acting member of the
Executive Committee to fill the vacancy created by the resignation of Mr. E. Bobinski
(Poland).
At the twenty-fifth session of the Executive Committee Mr. G. Cena (Italy)
was elected to serve as an acting member in replacement of Mr. G. Fea (Italy) who retired from his country' national Meteorological Service.
Three ex officio seats on the Executive Committee were filled by newly
elected presidents of regional associations in replacement of the former presidents.
Mr. C. A. Abayomi (Nigeria) elected president of R~gional Association I (Africa) replaced Mr. M. Seck (Senegal), Mr. o. Piccone Ocampo (Peru) elected president of Regional
Association III (South America) in a vote by correspondence replaced Mr. S. Bravo Flores
(Chile), and Mr o C. Urrutia Evans (Guatemala) elected president of Regional Association
IV (North and Central America) replaced Mr. J. R. H. Noble (Canada).
The following elections of officers of regional associations and technical
commissions took place in 1973:
Regional Association I (Africa)
President:

Mr. C. A. Abayomi (Nigeria)

Vice-President:

Mr. R. H. Ranaivoson (Madagascar)

Regional Association IV (North and Central America)
President:

Mr. C. Urrutia Evans (Guatemala)

Vice-President:

Mr. D. O. Vickers (Jamaica) (re-elected)

Commission for Atmospheric Sciences:
President:

Mr. W. L. Godson (Canada)

Vice-President:

Mr. L. A. Vuorela (Finland)

Commission for Instruments and Methods of Observation:
President:

Mr. H. Treussart (France)

Vice-President:

Mr. S. Huovila (Finland)

Commission for Special Applications of Meteorology and Climatology:
President:

Mr. H. E. Landsberg (U.S.A.) (re-elected)

Vice-President:

Mr. R. Berggren (Sweden)

A list of the members of the Executive Committee and officers of regional
associptions and technical commissions as at 31 December 1973 is given in Annex Ill.
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There were no significant changes in the structure of either the Organization or the Secretariat in 1973.
RELATIONS AND CO-ORDINATION WITH OTHER INTERNATIONAL ORGANIZATIONS
Introduction
Collaboration with other international organizations in 1973 followed much
the same pattern as in previous years, being 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 questions of overall policy.
This
necessary and desirable co-operation was effected through participation by WMO in meetings of other organizations and by reciprocal representation of other organizations in
meetings organized by WMO, by the exchange of corr~spondence and documentation, by contributions to reports and studies made by other organizations, and through frequent
inter-secretariat consultations.
The nature and extent of the collaboration with
other international organizations is indicated only briefly in the following paragraphs,
further details being provided under the appropriate subject headings of this report.
Relations with the United Nations and its subsidiary organs

During its twenty-fifth 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.
Those dealing with questions of a scientific
or technical nature are mentioned elsewhere in this report.
The Committee also examined several recommendations concerned with such matters as the periodical review of
programmes, the strengthening of the executing capacity of agencies participating in
UNDP projects, and arrangements for inter-agency consultations on draft budgets and programmes.
The Executive Committee considered that the procedures currently employed by
the Organization satisfy the recommendations of the United Nations.
By its Resolution 2980 (XXVII) of the General Assembly, and Resolution 1804
(LV) of the Economic and Social Council, the United Nations invited the specialized
agencies to take action to support the implementation of the declaration on the granting of independence to colonial countries and peoples.
The twenty-fifth session of
the Executive Committee examined these resolutions and recalled the views previously
expressed by Sixth Congress and the statement it had itself made on this subject at its
twenty-fourth session.

In accordance with the procedures established by the Economic and Social
Council, an Analytical Summary of the Annual Report of the Organization for 1972 was
prepared and submitted to ECOSOC for its consideration.
The Analytical Summary provides a concise report on the major facets of the Organization's programmes and
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activities and their co-ordination with those of other international organizations.
The summary also provides detailed information on actual and proposed expenditures and
includes an organizational chart depicting the structure of WHO and of the Secretariat.

WMO participated in the twenty-eighth session of the United Nations General
Assembly in 1973 as well as in the fifty-fourth and fifty-fifth sessions of the Economic and Social Council.
In addition, WHO took part in a large number of meetings of
subsidiary organs of these bodies during the year in connexion with scientific and
technical matters and with administrative and budgetar? questions.
Representatives
of the United Nations and the United Nations Development Programme participated in appropriate sessions of WHO constituent bodies held in 1973.
Relations with the United Nations

Environment Programme (UNEP)

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

The United Nations Environment Programme began its activities on 1 January
1973.
Its programme includes a number of projects of interest to WHO.
The steps
taken during the year to collaborate closely with UNEP in these projects are fully reported in the relevant parts of this report.
Relations with the United Nations economic commissions and their

secretarIat;----------------------------------------------------

WHO collaborated closely throughout the year with the Economic Commission
for Africa (ECA), Asia and the Far East (ECAFE), Europe (ECE) and Latin America (ECLA).
Collaboration related mainly to water resources development and management, the application of meteorology to economic development, and to environmental questions.
Details
of this collaboration are reported more fully in the sections of this report dealing
with scientific and technical matters.

No reports of the Joint Inspection Unit were addressed to the Organizatlon
for comment or action in 1973, the activities of the Joint Inspection Unit having been
concentrated on particular problems relating only to the United Nations itself, or on
specific requests from other organizations for an investigation of particular aspects
of their activities.
In view, however, of the relatively long interval between the twenty-fourth
and twenty-fifth sessions of the Executive Committee, in 1973 the Executive Committee
gave detailed consideration to those reports received between the two sessions for comThe Committee considered and endorsed the comments of
ments and the necessary action.
the Secretary-General on the following reports:
Report on Country Programming and After (JIU/REP/71/12);
Report on Treatment of Water Resources Development in the United Nations
Family of Organizations (JIU/REP/72/3);
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Report on Communications in the United Nations System (JIU/REP/72/7); and
Report on the Jntroduction of Cost Accounting in the Organizations of the
United Nations System (JIU/REP/72/10).

Relations with other United Nations specialized agencies and lAEA
The Organization has previously concluded formal agreements on working
arrangements with FAO, IMCO, IAEA, ICAO, ITU, Unesco and WHO which provide for interorganization collaboration and co-operation, as well as for the co-ordination of programmes.
This collaboration concerned mainly scientific and technical matters of
common interest and is discussed fully in the appropriate sections of this report.
There was, in addition, extensive consultation with the other specialized agencies on
administrative 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
continued to collaborate with those other organizations with which it has concluded
formal working arrangements.
This collaboration was almost wholly confined to
scientific and technical matters, the details of which are given in appropriate sections of this report.
These organizations included ICES, ICSU, IUGG, the Danube Commission and the League of Arab States (through the intermediary of the Meteorological
Committee of the League).
The Organization, in 1973, also concluded formal working arrangements with
the European Space Research Organization (ESRO).
These arrangements will facilitate
the effective co-ordination of activities under the World Weather Watch Programme, the
Global Atmospheric Research Programme and the meteorological satellite programme of
ESRO.
WMO also continued to collaborate actively with the 17 international non'gover~mental organizations which have been grant~d consultative status with the Organi~ation and which are listed in WMOPublication No. 60.
Apart from those organizations with which WMO has concluded formal working
agreements, there was also extensive collaboration with a large number of other international organizations covering many diverse fields of endeavour all of which, to some
degree, are concerned with meteorological matters.
Although it was not possible to
participate in all meetings to which WMO was invited, every effort was made to attend
those of particular significance to the work of WMO.
To a large extent, such participation was made possible through the kind offices of the national Meteorological
Services of Members which made members of their staff available to represent the Organization locally.
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IMO/WMO CENTENARY
The first International Meteorological Congress held in Vienna in
September 1873 led to the creation of the International Meteorological Organization
(IMO) which continued its activities without interruption until 1951 when WMO came
into being and took over its functions. -The year 1973 therefore marked one hundred
years of international co-operation in meteorology.
As already mentioned in the Annual Reports for the last two years, Congress decided that the hundredth anniversary
of the creation of IMO should be celebrated by WMO in 1973 under the title "IMO/WMO
Centenary".
The preparations being made for this occasion have also been mentioned
in previous Annual Reports.
The celebration took place from 4 to 7 September in Vienna, the birthplace
of IMO, and from 10 to 12 September in Geneva, where the Headquarters of WMO are
located.
The Governments of Austria and Switzerland gave invaluable help in organizing the celebration and in drawing up a programme to mark this unique event.
Representatives of 73 WMO Members and 17 international organizations were present in Vienna
whilst 75 Member countries and 19 international organizations were represented in
Geneva.
The programme in each city consisted of a formal ceremony and a scientific
conference.
The President of WMO, Mr. M. F. Taha, presided over these events.
The
Secretary-General of the United Nations, who was represented both in Vienna and Geneva,
sent a message which was read at the meetings.
In Vienna a formal ceremony was held in the Academy of Sciences, in the
same hall in which the first International Meteorological Congress had been held one
hundred years before.
The Federal President of Austria, H.E. Mr. Franz Jonas, and
the Austrian Federal Minister for Science and Research, H.E. Mrs. Hertha Firnberg, addressed the gathering.
A similar ceremony in Geneva was held in the newly constructed
International Conference Centre in the presence of Mr. H. P. Tschudi, Conseiller federal
and representatives of the Canton and of the City of Geneva.
Mr. Tschudi addressed
the gathering on behalf of the Swiss authorities.
The scientific conference in Vienna took place in the excellent conference
room of the International Atomic Energy Agency.
Its purpose was to review the science
of meteorology during the past 100 years and, in particular, to highlight important
scientific developments and achievements, including the introduction of modern techniques, as well as future trends.
Professor F. Steinhauser (Austria) was Director of
the conference.
Six lectures were delivered on the following subjects, each lecture
being followed by discussions:
General review of the science of meteorology during the last 100 years
including the role played by IMO/WMO;
- Weather forecasting - its past and future;
- Developments and trends in climatological research;
- Review of scientific aims of GARP (with particular reference to the role
of the oceans);
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- Developments in techniques of observing the atmosphere;
- Developments in weather modification.
The main object of the conference in Geneva was to highlight the economic
and social benefits of meteorology, with particular reference to developing countries.
It was thus of special interest to participants from developing countries as well as
to persons from governmental administrations, industry and other users of meteorology.
It was directed by Mr. R. Schneider (Switzerland).
As in Vienna there were six
lectures, each being followed by discussions; the subjects were as follows:

Formulation of governmental scientific policy;
World Weather Watch:

its impact on economic and social development;

WHO assists developing countries;
Role of Meteorological Services in economic and social development;
Interface of meteorology and hydrology in the service of water development;
Role of meteorology ln the use of the oceans.

These conferences demonstrated with striking clarity the progress which
has been made in the science and practice of meteorology since the Vienna Congress.
They also showed that meteorology, basically and international science, depends on international collaboration.
The activities of IMO and WMO have therefore been a major
factor in ensuring this collaboration and thereby in advancing the science of meteorology.
The texts of the lectures will be published by WMO in the four official
languages.
The many messages of congratulations addressed to WHO by Members, the
United Nations, governmental and non-governmental organizations are to be published in
a special booklet.
At its twenty-fifth session held immediately after the Centenary celebration, the Executive Committee adopted a resolution expressing the sincere gratitude
and deep appreciation of WHO to the Austrian and Swiss authorities, to Member-countries,
and to all those who offered congratulations and good wishes to WHO on this occasion.
In this resolution, the Executive Committee formally recorded its belief that the celebration took place "in a manner worthy of the historic occasion and that it has served
not only to review the progress achieved in the past century, but also to give a reassurance that WHO may face the future with confidence and with the knowledge that
still greater opportunities lie ahead for the Organization to render services to mankind".
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ADMINISTRATION
Financial matters*

The year 1973 was the second year of the sixth financial period (1972-1975).
The initial appropriations to the regular budget amounted to $4 782 100 and at its
twenty-fifth session (September.1973) the Executive Committee approved supplementary
estimates amounting to $715 600.
The obligations incurred during 1973 totalled
$5 459 279 leaving a budgetary surplus of $38 421.
Contributions
Of the contributions assessed for the year 1973, 84.20 per cent had been
received by 31 December 1973, as compared with the corresponding figures of 85.84 and
87.51 per cent for 1972 and 1971 respectively.
During 1973 one more country fell into arrears for non-payment of contributions in excess of the regulatory two full years prescribed by Congress.
At 1 January
1974, 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 eight.
Total contributions

assessed---receIved
--------------$

$

Percentage

-receIved---------

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

2 902 742

99.68

9 445

Fourth financial period 1964-1967

7 343 775

7 304 087

99.46

39 688

Fifth financial period 1968-1971

12 010 199

11 877 449

98.89

132 750

1972

3 941 437

3 666 266

93.02

275 171

1973

4 794 940** 4 037 392

84.20

757 548

$34 097 104 $32 882 502

96.44

$1 214 602

Sixth financial period 1972-1975:

==========

==========

-----

=========

*

Figures quoted are subject to final audit.

**

Including $419 330 of contributions to be levied in respect of the 1972 supplementary estimates approved by Resolution 28 (EC-XXIV).
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The comparative figures for 1972 and 1951-1972 as at 31 December 1972 were:
Total contributions
assessed---receIved

-------$

-------$

Percentage
-receIved-

--------

Balance
outstandIng

----------$

1972

3 941 437

3 383 206

85.84

558 231

1951-1972

29 302 164

28 496 884

97.25

805 280

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).
Due to serious shortage of cash resources during the-year 1973 resulting
from late payment of the contributions due by the Members, especially for the years
1972 and 1973, recourse had to be made to the Working Capital Fund to cov~r an important cash deficit.
Part of this deficit resulted also from the fact that the contributions due in respect of the 1973 supplementary estimates approved by EC-XXV will be
levied in 1974 only.
As shown hereafter the totality of the funds available in the Working
Capital Fund as at 31 December 1973 was thus used to meet the financial obligations of
the General Fund of WMO.
All Members concerned have been reminded of their financial obligations
and it is hoped that early action ori their part will permit not only to restore the
principal of the Working Capital Fund, but also to meet adequately the financial obligations of WMO during 1974.
Another result of this shortage of cash resources was a
of the interests accrued on short-term investments which would have
the Miscellaneous Income in the General Fund.
It must however, be
interest on fixed-term deposits during 1973 have been significantly

marked reduction
otherwise increased
noted that rates of
higher than in 1972.

Total
assessments

Collected

~!2e~~~

Withdrawals

$877 584

$875 727

$1 857

$675 713

Net balance
--available
$200 014

A list of these various funds as appeared on 31 December 1973 is given in
For each of these funds, except the funds held in trust, their respective
Annex X.
financial position as at 31 December 1973 is also given in Annex X.
In addition, a
statement of the cash contributions made to VAP(F) appears in Annex VII.
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In 1973, the WMO Secretariat continued to carry out the financial administration of that part of the United Nations 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 1973.
Publications sales and distribution
The demand for WMO publications remained to be very important during 1973.
from
the sale of the publications and advertisements during 1973 amounted to
Receipts
compared
with $145 941 for 1972.
$178 020
In view of the substantial increase of the mailing charges, it was necessary to add as from 1 March 1973 a separate item for handling and mailing charges on
the price of the WMO publications.
The total sum thus received during 1973 amounted
to $11 534 which was credited to the General Fund in reimbursement of part of the
actual expenses incurred for communications.
Staff matters
General
Staffing of the Secretariat in 1973 has followed the structural plan established by Sixth Congress and the budgetary limits approved by the Executive Committee at its twenty-fifth session.
Staffing

--------

On 31 December 1973 the total number of staff was 262 compared with 259 on
31 December 1972.
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 staff and consultants.
Annex XI gives details of the classification of staff and its distribution
by nationality on 31 December 1973.
The number of Members which had nationals serving
the Organization increased from 44 at the end of 1972 to 45 at the end of 1973.

In 1973 the Secretariat continued to administer the experts and consultants
recruited under the various technical co-operation programmes in which WMO participates.
The distribution of expert missions by field of activities is shown in Table I of
Part 5 of this report.
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 the United Nations rules and are paid
in accordance with the salary rates established by the United Nations for the duty
stations concerned.
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Joint Staff Pension Fund
Conditions of participation in the United Nations Joint Staff Pension Fund,
make it, in principle, mandatory for staff appointed for a period qf one year or more
to participate in the Fund.
On 31 December 1973, 356 persons participated In the Fund through WMO; at
the end of 1972 this figure was 344.
Staff Rules
Changes similar to those made by the United Nations have been introduced
In the WMO Staff Rules applicable to Headquarters Staff as well as to those applicable
to Technical Assistance Project 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-sixth session.

ANN E X

I

MEMBERS OF THE WORLD METEOROLOGICAL ORGANIZATION
(on 31 December 1973)
I.

Members (States) under the terms of Article 3, paragraphs (a), (b) and (c) of the WMO Convention:
Afghanistan
Albania
Algeria*
Argentina*
Australia*
Austria*
Bahamas
Bangladesh
Barbados*
Belgium*
Bolivia
Botswana
Brazil*
Bulgaria*
Burma
Burundi
Byelorussian Soviet
Socialist Republic*
Cameroon
Canada*
Central African Republic*
Chad
Chile
China
Colombia
Congo
Costa Rica
Cuba*
Cyprus*
Czechoslovakia*
Dahomey
Democratic Yemen
Denmark*
Dominican Republic
Ecuador*
Egypt, the Arab Republic of*
El Salvador
Ethiopia
Finland
France
Gabon
German Democratic Republic
Germany, Federal Republic of*

Note:

Ghana*
Greece
Guatemala*
Guinea*
Guyana
Haiti*
Honduras
Hungary*
Iceland
India*
Indonesia*
Iran
Iraq*
Ireland*
Israel
Italy
Ivory Coast*
Jamaica*
Japan*
Jordan*
Kenya*
Khmer Republic*
Korea,
Republic of
Kuwait*
Laos*
Lebanon
Libyan Arab Republic*
Luxembourg*
Madagascar*
Malawi*
Malaysia*
Mali*
Mauritania
Mauritius*
Mexico
Mongolia*
Morocco*
Nepal
~etherlands*

New Zealand*
Nicaragua*
Niger*

Nigeria*
Norway*
Pakistan*
Panama
Paraguay
Peru
Philippines*
Poland*
Portugal
Romania*
Rwanda*
'Saudi Arabia
Senegal*
Sierra Leone*
Singapore*
Somalia
South Africa
Spain
Sri Lanka
Sudan
Sweden*
Switzerland
Syrian Arab Republic*
Tanzania, 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-Nam, Republic of
Yemen
Yugoslavia*
Zaire*
Zambia

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

11.

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

* Member

Hong Kong
Netherlands Antilles
New Caledonia
Portuguese East Africa

Portuguese West Africa
St. Pierre and Miquelon
Southern Rhodesia
Surinam

States that have acceded to the Convention on the Privileges and Immunities of the Specialized
Agencies.

ANNEX

II

LIST OF PERMANENT REPRESENTATIVES
on 31 December 1973
Afghanistan

A. Khalek

Vice-president
Royal Afghan Air Authority
Meteorological Department
P.O. Box 165
Kabul

Albania

R. Mukeli

Institut hydrometeorologique de la
R. P. d'Albanie
214 rue Kongresi Permetit
Tirana

Algeria

K. E. Mostefa-Kara

Directeur de l'Office de la Navigation
aerienne et de la Meteorologie
Ministere d'Etat charge des Transports
19 rue Beausejour
Alger

Argentina

Servicio Meteoro16gico Nacional
25 de Mayo 658
Buenos Aires

Australia

W. J. Gibbs

Bureau of Meteorology
p.a. Box 1289 K
Melbourne
Vic. 3001

Austria

F. Steinhauser

Zentralanstalt fUr Meteorologie und Geodynamik
Hohe Warte 38
1190 Wien

Bahamas

Meteorological Department
P.O. Box N.8330
Nassau

Bangladesh

Bangladesh Meteorological Department
Storm Warning Building
Sher-e-Bangla Nagar
Dacca 15

Barbados

D. F. Best

Meteorological Office
Seawell Airport
Christ Church
Barbados

Belgium

A. Vandenplas

Institut royal meteorologique de Belgique
avenue Circulaire 3
1180 Bruxe11es

Bolivia

M. Canedo Daza

Direcci6n General de Meteorologia
Calle Ayacucho 467
La Paz

Botswana

Weather Bureau
P.O. Box 599
Gaberones
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Brazil

R. Venerando Pereira

Servi~o de Meteorologia
Pra9a 15 de Novembro 2
5° andar
Rio de Janeiro

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

British Caribbean
Territories

Bulgaria

K. 1. Stantchev

Hydrometeorological Service
Blvd. Lenin No. 66
Sofia

Burma

Tun Yin

Department of Meteorology and Hydrology
Kaba-Aye Pagoda P.O.
Kaba-Aye Pagoda Road
Rangoon
Direction de 1~A6ronautique civile
B.P. 10
Bujumbura-A6roport

Burundi

Byelorussian S.S.R.

A. A. Glomozda

Hydrometeorological Service of the
Byelorussian S.S.R.
Komsomolskaya Ulica 22
Minsk

Cameroon

Dinh Mandengue

M6t6orologie 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 m6t6orologique
B.P. 941
Bangui

Chad

D. Many

Service m6t6orologique de la R6publique du Tchad
Bo1te postale 429
Ndjamena

Chile

N. Pallero Rojo

Oficina Meteo~o16gica de Chile
Casilla 717
Santiago

China

Chang Nai-chao

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

Colombia

G. Echeverri Ossa

Servicio Colombiano de Meteorolog{a e Hidrolog{a
Carrera 10
N° 20-30,6° Piso
Apartado a6reo 20032
Bogota, D.Ll

Comoro Islands

A. Chaussard

M6t6orologie Nationale
73-77 rue de Sevres
92100 - Boulogne
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Congo

G. Mankedi

Service meteorologique
Bolte postale 208
Brazzaville

Costa Rica

G. Lizano Vindas

Instituto Meteoro16gico Nacional
Apartado 7-3350
San Jose

Cuba

M. E. RodrIguez RamIrez

Observatorio Nacional
Servicio Meteorologico
Casa Blanca
La Habana

Cyprus

C. L. Philaniotis

Meteorological Office
Nicosia
Institut hydrometeorologique
Holei'5kova 8
Prague 5-Sm{chov

Czechoslovakia

Dahomey

A. Tchibozo

Service meteorologique
Bolte postale 379
Cotonou

Democratic Yemen

M. A. Al Arrasi

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
Santa Domingo r D.N&

Ecuador

E. Mancheno

Servicio Nacional de Meteorolog{a e Hidrolog{a
Avenida 10 de Agosto 2627
Quito

Egypt r
the Arab Republic of

M. F. Taha

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

El Salvador

L. Reyes Rivera

Servicio MeteorologIco Nacional
23 Avenida Norte N° 114
Altos
San Salvador

Ethiopia

H. Alemayehou

Meteorological Division
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 - Boulogne
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French Polynesia

J. Bessemoulin

Meteorologie Nationale
73-77 rue de Sevres
92100 - Boulogne

French Territory of the
Afars and Issa

J. Bessemoulin

Meteorologie Nationale
73-77 rue de Sevres
92100 - Boulogne

Gabon

J. P. Antchoue

Meteorologie nationale
B.P. 377
Libreville

German Democratic
Republic

W. Bohme

Meteorological Service
Luckenwalder Strasse 42-46
15 - Potsdam

Germany,
Federal Republic of

E. SUssenberger

Deutscher Wetterdienst
Zentralamt
Frankfurter Strasse 135
605 Offenbach

Ghana

F. A. A. Acquaah

Meteorological Department Headquarters
P.O. Box 87
Legon

Greece

A. Bassiakos

Service meteorologique national
Cholargos
Athenes

Guatemala

C. Urrutia Evans

Observatorio Nacional Meteorolog{co y
Sismo16gico
La Aurora
Guatemala

Guinea

I. Toure

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

Guyana

K. E. D. Potter

Hydrometeorological Service
Ministry of Works, Hydraulics and Supply
P.O~ Box 26,
Georgetown

Haiti

A. Goutier

Service meteorologique et hydrologique
Departement 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 Aeronautica Civil
Apartado 250
Tegueigalpa D.C.

Hong Kong

G. J. Bell

Royal Observatory
Nathan Road
Kowloon

Hungary

F. Desi

Hungarian Meteorological Service
Kitaibel Pal u. 1
Budapest II

Iceland

H. Sigtl'yggsson

Icelandic Meteorological Office
Reykjavik
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India

P. Koteswaram

India Meteorological Department
Lodi Road
New Delhi 3

Indonesia

w.

Meteorological and Geophysical Institute
Djalan Arief Rachman Hakim No. 3
Djakarta

Iran

A. P. Navai

Iranian Meteorological Department
Maidan-e Mohammad Reza Shah
Tehran

Iraq

A. G. J. AI-Sultan

Meteorological Department
Baghdad International Airport
Baghdad

Ireland

P. M. A. Bourke

Meteorological Service
44 Upper O'Connell Street
Dublin 1

Israel

G. Steini tz

Meteorological Service
P.O. Box 25
Bet Dagan

Italy

G. Cena

Servizio Meteorologico dell' Aeronautica
Ispettorato delle Telecommunicazioni ed
Assistenza al Volo
00144 - Roma/EUR

Ivory Coast

J. Djigbenou

Service meteorologique de Cote d'Ivoire
B.P. 1365
Abidjan

Jamaica

D. O. Vickers

Meteorological Service
Norman Manley International Airport
Jamaica

Japan

K. Takahashi

Japan Meteorological Agency
Ote-machi
Chiyoda-ku
Tokyo

E. Sijatauw

Jordan Meteorological Department
Amman Civil Airport
Amman

Jordan

Kenya

S. Tewungwa

East African Meteorological Service
P.O. Box 30259
Nairobi

Khmer Republic

Tang Li tte

Service meteorologique
162 Vithei Preah Ang
Yukanthor
Phnom-Penh

Korea, Republic of

In Ki Yang

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

Kuwait

K. M. AI-Yagout

Meteorological Service
Directorate General of Civil Aviation
P.O. Box 17
• Kuwai t
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Laos

Le Directeur

Service national de la meteorologie du Laos
Boite postale 323
Vientiane

Lebanon

A. Tosbath

Service meteorologique national
Direction de l'aviation civile
Aeroport international de Beyrouth

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. Fitz-John

Civil Aviation
P.O. Box 30200
Chiriri
Blantyre 3

Malaysia

Ho Tong Yuen

Malaysian Meteorological Service
Jalan Sultan
Petaling Jaya
Selangor
West Malaysia

Mali

M. Sissako

Service meteorologique du Maii
Boite postale 237
Bamako

Mauritania

A. Sall

Service de meteorologie
Boite postale 205
Nouakchott

Mauri tius

Y. Valadon

Meteorological Department
Vacoas

Mexico

S. Aguilar Anguiano

Direcci6n General de Geograf{a y Meteorolog{a
Avenida del Observatorio 192
Tacubaya, D. F,.

Mongolia

D. Tubdendorj

Hydrometeorological Service
Ulan Bator

Morocco

M. Mekouar

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

Nepal

G. Lal Amatya

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

Netherlands

M. W. F. Schregardus

Koninklijk Nederlands Meteorologisch Instituut
Utrechtseweg 297
De Bilt

Netherlands Antilles

J. B. Verdonk

Meteorological Service
Dr. A. Plesman Airport
Willemstad
Cura~ao
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New Caledonia

J. Bessemoulin

Meteorologie Nationale
73-77 rue de Sevres
92100 - Boulogne

New Zealand

F. de Lisle

New Zealand Meteorological Service
P.O. Box 722
Wellington

Nicaragua

E. D. GarcIa Gonz61ez

Servicio Meteoro16gico Nacional
Ira Calle Sur Este N° 101A
BoHe postale 87
Managua, D.N.

Niger

M. H. Diallo

Service meteorologique du Niger
Bolte postale 218
Niamey

Nigeria

C. A. Abayomi

Nigerian Meteorological Service
Private Mail Bag 12542
Lagos

Norway

R. Fjortoft

Det Norske Meteorologiske Institutt
P.O. Box
Blindern
Oslo 3

Pakistan

M. Samiullah

Pakistan Meteorological Department
Secretariat Blocks 1-3
Shahrah-e-Liaquat
Karachi-3

Panama

'0. Herrera M.

Secci6n de Hidrometeorolog{a
Apartado 5285
Instituto de Recursos Hidraulicos y
Eleetri ficacion
Panama 5

Paraguay

G. Adolfo da Silva

Direcci6n de MeteorologIa
Av. Mcal. Lbpez 1146
4° Piso
Asunci6n

Peru

O. Piccone Ocampo

Servicio Nacional de MeteorologIa e Hidrolog{a
Avenida Republica de Chile 295
Apartados 1308
Lima

Philippines

R. L. Kintanar

Philippine Atmosphe:ic, Geop;h¥sical.and
Astronomical Servlces Admlnlstratlon
Quezon City Development Bank Building
1424 Quezon Boulevard Extension
Quezon City

Poland

J. Zielinski

National Institute for Hydrology and
Meteorology
uI. Podle~na 61
Warsaw 86

Portugal

A. Silva de Sousa

Serviro Meteoro16gico Nacional
Rua Saraiva de Carvalho 2
Lisboa 3

ANNEX II

100

Portuguese East Africa

A. Silva de Sousa

Servi~o Meteorologico 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. Ciovica

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

Rwanda

D. Amri

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

s.p.no
Kigali
St. Pierre and Miquelon

A. Chaussard

Meteorologie National
73-77 rue de Sevres
92100 - Boulogne

Saudi Arabia

R. M. Romaih

General Directorate of Meteorology
p.a. Box 1358
Jeddah

Senegal

M. Seck

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

Sierra Leone

W. A. L. Scott

Meteorological Department
F.18 Charlotte Street
Freetown Airport
Lungi

Singapore

K. Rajendram

Meteorological Services
6th Floor
Fullerton Building
p.a. Box 715
Singapore 1

Somalia

M. Osman Awad

Ministry of Transport
p.a. Box 534
Mogadiscio

South Africa

S. A. Engelbrecht

Weather Bureau
Private Bag 193
Pretoria
Meteorological Services Department
p.a. Box 8066
Causeway
Salisbury

Southern Rhodesia

Spain

J. Juega Boud6n

Servicio Meteoro16gico Nacional
Apartado de Correos 285
Madrid
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Sri Lanka

G. S. Jayamaha

Meteorological Service
Bu11er's Road
Colombo 7

Sudan

A. E. M. F. El Sharief

Meteorological Department
P.O. Box 574
Khartoum

Surinam

A. A. Sandel

Meteorological Service
Kleine Saramaccastraat 33
P.O. Box 190
Paramaribo

Sweden

A. Nyberg

Swedish Meteorological and Hydrological
Institute
P.O. Box 12108
S-102 23 Stockholm 12

Switzerland

R. Schneider

Institut suisse de meteorologie
58
8044 ZUrich
Kr~hbUhlstrasse

A. W. Kabakibo

Syrian Arab Republic
Ministry of Defence
Meteorological Department
Joul Jammal Street
P.O. Box'4211
Damascus

Tanzania,
United Republic of

S. Tewungwa

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

Thailand

Ch. Charoen-rajapark

Meteorological Department
612 Sukumvit Road
Bangkok 11

Togo

G. K. Ahialegbedji

Service de la Meteorologie nationale
B.P. 1505
Lome

Trinidad and Tobago

C. Daniel

Meteorological Service
Piarco Airport
Trinidad

Tunisia

M. Ayadi

Service de la Meteorologie nationale
Aeroport de Tunis-Carthage

Turkey

Umran E. C;1Jlajan

State Meteorological Service
P.O. Box 401
Ankara

Uganda

S. Tewungwa

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

Ukrainian S.S.R.

To K. Bogatyr'

Hydrometeorological Service of the
Ukrainian S.S.R.
Zolotovorotskaya Oulitza 6
Kiev

Syrian Arab Republic
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Union of Soviet
Socialist Republics

E. K. Fedorov

Chief Administration of the Hydrometeorological
Service under the Council of Ministers of the
U.S.5.R.
12 Pavlik Morozov Street
Moscow D-376

United Kingdom of
Great Britain and
Northern Ireland

B. J. Mason

Meteorological Office
London Road
Bracknell
Berkshire RG12 25Z

United States
of America

R. M. White

National Oceanic and Atmospheric Administration
Rockville
Maryland 20852

Upper Volta

A.

Uruguay

C. F. Castro Pe16ez

Direcci6n General de Meteorologia
Casilla de Correo 64
Montevideo

Venezuela

O. Coronel Parra

Servicio de Meteorologia
Apartado de correos 174
Maracay

Viet-Nam, Republic of

Dang-Phuc-Dinh

Service meteorologique de la Republique du
Viet-Nam
8, rue Mac-Dinh-Chi
B.P. 3901
Saigon

KabrE~

Service meteorologique
Boite postale 576
Ouagadougou

clo

Central Planning Organization
Prime Minister's Office
P.O. Box 175
Sanaa

Yemen

Yugoslavia

D. Radinovic

Federal Hydrometeorological Institute
Bircaninova 6
P.O. Box 604
Belgrade

Zaire

Kashala-Lukasu-Mbayobo

Service meteorologique
Depeche speciale
Kinshasa 1 "

Zambia

J. P. Henderson

Department of Meteorology
p.a. Box 200
Lusaka
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MEMBERSHIP OF THE EXECUTIVE COMMITTEE AND OFFICERS OF
REGIONAL ASSOCIATIONS AND TECHNICAL COMMISSIONS
(on 31 December 1973)
EXECUTIVE COMMITTEE
President:

M. F. Taha (the Arab Republic of Egypt)

First Vice-President:

W. J. Gibbs (Australia)

Second Vice-President:

J. Bessemoulin (France)

Third Vice-President:

P. Koteswaram (India)

Presidents of regional associations

----------------------------------C. A. Abayomi (Nigeria)

RA I (Africa)

A. P. Navai (Iran)

RA II (Asia)

O. Piccone Ocampo (Peru)

RA III (South America)

C. Urrutia Evans (Guatemala)

RA IV (North and Central America)

K. Rajendram (Singapore)

RA V (South-West Pacific)

R. Schneider (Switzerland)

RA VI (Europe)

Elected members
F. A. A. Acquaah

(Ghana)

B. Azmy

(Morocco)

G. Cena (acting)

(Italy)

Chang Nai-chao (acting)

(China)

O. Coronel Parra

(Venezuela)
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G. Echeverri Ossa

(Colombia)

E. K. Fedorov

(Union of Soviet Socialist Republics)

B. J. Mason

(United Kingdom of Great Britain and
Northern Ireland)

A. Nyberg

(Sweden)

M. Samiullah

(Pakistan)

E. SUssenberger

(Federal Republic of Germany)

K. Takahashi

(Japan)

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:

O. Piccone Ocampo (Peru)

Vice-president:

G. Echeverri Ossa (Colombia)

President:

C. Urrutia Evans (Guatemala)

Vice-president:

D. O. Vickers (Jamaica)

ANNEX

III

~:§~~~~~_~~~~~~~!~~~_~_i~~~!~:~:~!_~~~~i~~2
President:

K. Rajendram (Singapore)

Vice-president:

R. L. Kintanar (Philippines)

~:§~~~~~_~~~~~~~!~~~_~!_i~~:~E:2
President:

R. Schneider (Switzerland)

Vice-president:

K. I. Stantchev (Bulgaria)

TECHNICAL COMMISSIONS

~~~~~~~~~~_i~:_~!~~~E~::~~_~~~:~~:~_i~~~2
President:

W. L. Godson (Canada)

Vice-president:

L. A. Vuorela (Finland)

~~~~~~~~~~_i~:_~::~~~~!~~~~_~:!:~:~~~§~_i~~:~2
President:

P. Duverg~

Vice-president:

R. R. Dodds (Canada)

(France)

~~~~~~~~~~_i~:_~§:~~~~!~:~~_~:!:~:~~~§~_i~~§~2
President:

W. Baier (Canada)

Vice-president:

J. Lomas (Israel)

~~~~~~~~~~_i~:_§~~~~_~~~!:~:_i~§~2
Acting President:

O. Lonnqvist (Sweden)

Acting Vice-president:

J. Brinkmann (Federal Republic of Germany)
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President:

E. G. Popov (U.S.S.R.)

Vice-president:

R. H. Clark (Canada)

~~~~~~~~~~_i~:_~~~!:~~~~!~_~~~_~~!~~~~_~i_~~~~:~~!~~~_
~~~~~2
President:

H. Treussart (France)

Vice-president:

S. Huovila (Finland)

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

J. M. Dury (Belgium)

Vice-president:

K. Hishida (Japan)

~~~~~~~~~~_i~:_~~~:~~~_~~~~~:~!~~~~_~i_~~!~~:~~~~~_~~~
_~~~~~!~~~~~_~~~~~~~2
President:

H. E. Landsberg (U.S.A.)

Vice-president:

R. Berggren (Sweden)
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INDEX OF TECHNICAL ASSISTANCE PROVIDED DURING 1973
UNDP

Umited Nations Development Programme

RB

WMO regular budget

FIT

Funds-in-trust

NDF

New Development Fund

LTF

Long-term fellowships

VAP

Voluntary Assistance

Programm~*

Assistance provided under:

Coun'try
programmes

Country

Smal1- Large
scale scale

UNDP
inter-country
programmes
Small- Largescale scale

Seminar
participation**

FIT

WMO Programmes
Long-eerm
Equipment
fel1o~n;hips
and
services
RB NDF YAP
VAP***

AFRICA (Region I)
Algeria

J

Botswana

J,j

Burundi

j

Cameroon

X
X

X

X

,I

East African Community

X

X

'J

X

(

I

Egypt, the Arab Republic of \J
Ethiopia
Ghana

X

X

X

X

X

\,

v

Malawi

X

X

X

X
X

,

Mauritius

X

X

Niger

X

X
X

1/

Nigeria
Rwanda

X

X

X

Madagascar

Mali

X

X

i
v

Lesotho

X

\(

X

X

'-'

Senegal

X
X

X
X

X

Sierra Leone

"v

Somalia
Su-dan

V

Tanzania

·v....

I

X

X

v

Guinea
Kenya

X

i
11

X

X
X

X

X
X

X

* Projects requested under YAP but implemented under bilateral arrangements are ex~luded..
** Financial assistance provided for participation in seminars. Many other cou~tries also participated in
seminars without financial assistance.

*** Includes only projects completed during 1973.
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Country
programmes

Country

Togo
Tunisia
Uganda

,}

Small Large- Small- Large- Seminar
scale scale scale scale participation**
X
X
X

i

"
J

Bangladesh

J

X

X
X

X

X

v

X

X

X

X

X

\J

X

I

<l
.J

Korea, Republic of

X
J

X

X

X

X

J

Kuwait

"

"

Saudi Arabia

X

X

..j

Pakistan

X

X

X
,

Nepal

X
X

"

Mongolia

X

X

X

,

Khmer Republic ".:

Laos

VAP***

X
X
X

X

"

Iraq

YAP

X

\}

Democratic Yemen
Iran

I NDF
i

X

ASIA (Region U)
Afghanistan

India

RB

X

"'-,J

Burma

FIT

WMO Programmes
.LOng-.term
Equipment
fellowships
and
services

X

Upper Volta J
Zaire
J
Zambia

UNDP
Inter-country
programmes

"

Sri Lanka

X

X

X

X

X
X

X

X

X

X

'J

Thailand

X

X

,j

X

Viet-Nam, Republic of \1
Yemen

X

\\

SOUTH AMERICA (Region IU)
Argentina
\J
Bolivia '.i
Brazil -J
J

Chile
Colombia

X

X

X

X
X

,j

X

X

X

X

X
X

\i

X

X

Uruguay
Venezuela

X

X

X

\1

X

X
X

';

Paraguay

X

X

"ij

Guyana
Peru

X

1

Ecuador

X

\

X

X

X

X
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UNDP
Country
programmes
Country

Inter-country
programmes

Barbados \1
-,
Belize
British Caribbean Terri tJ'rie
,.1
Costa Rica
Cuba
'J
Dominican Republic
El Salvador

I

\)

i

Jamaica
Mexico

<

Nether lan9s·A~tilles

X

X

X
X

X

Panama

X

X

X

X

X

X

X

X

.x

X

I

X
I

I

X
<

X

X

I

i

Nicaragua

VAP***

X

X

,

VAP

NDF

X

X

.;

RB

Equipment
and
services

X

X
X
X

X

X

\l

FIT

X

~j

Honduras

Long-ten;]
fellowships

'Small Large- Small- Large- Seminar
scale scale scale scale participation**

NORTH AND CENTRAL AMERICA
(Region IV)
Bahamas ,j

Guatemala

WMO Programmes

X

Trinidad and Tobago

I

X
X

X

X

X

X

X

X

SOUTH-WEST PACIFIC (Reqion V
Fiji
Indonesia

X

~

X

i
I

Malaysia
~
Papua, New Guinea
Ph.illippines
V
Singapore
Tonga
Western Samoa

X

X

X

X

X

X

X

X

\!

X

X

X

X

X

X

!'
J

X

"

X

EUROPE (Region VI)
Albania
Cyprus
Greece
Hungary
Israel

"

X

'J

X

\,

X

X

1/

X
X

X

v

\.
Romania
Syrian Arab Republic

Turkey

X

X

"'/

Jordan
Lebanon
Poland

X
X

y

If

X

,

X

X

X

X
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TECHNICAL ASSISTANCE PROJECTS IMPLEMENTED IN 1973
(UNDP and Funds in trust)
I.

COUNTRY PROGRAMMES

ASSISTANCE PROVIDED

COUNTRY

MAN/MONTHS

REMARKS

WMO REGION I (Africa)
ALGERIA
Project:

Hydrometeorological Training and Research Institute, Oran (see Annex VI)

Experts:

8/65 Project manager and instructors in instruments and methods of observation (2), synoptic meteorology, agrometeorology, dynamic meteorology, forecasting and hydrometeorology

Consultants:

5/7 Data processing, organization, instruments, meteorological statistics and objective forecasting

Fellowships:

16/72 Agrometeorology (3), general meteorology - Class 11 (2), meteorological telecommunications (I), climatology (2), meteorological radar (I), aeronautical meteorology (2), solar radiation (I), hydrology (I), numerical weather prediction (I),
printing techniques (2)

Equipment:

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

Expert:

1/12 Meteorological organization and training (operational)

and off-

BOTSWANA

Fellowships:

8/89 General meteorology

(Class 11)

BURUNDI
Expert:

1/10 Meteorological organization and training

Consultant:
Fellowships:

1/1 Meteorological organization and training
2/15 General meteorology

(Class 11)

CAMEROON
Expert:

1/3 Hydrometeorology

Fellowships:

6/61 General meteorology - Class 11 (4), meteorological instruments (2)

EAST AFRICAN COMMUNITY
Expert:

1/12 Climatologist

EGYPT, THE ARAB REPUBLIC OF
Experts:

2/14 Electronic meteorological instruments and instructor in long-range forecasting

Project:

Meteorological Institute for Research and Training, Cairo - Phase 11 (see Annex VI)

Experts:

2/14 Project manager and computer programmer

Fellowships:
Equipment:

2/8 Solar radiation, agrometeorology
Computer accessories and vehicle
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MAN/MONTHS

REMARKS

GHANA
6/40 Meteorological instruments (2), general meteorology (I), agrometeorology (2) and
climatology (1)

Fellowships:

"

Telecommunications

Equipment:
GUINEA
Project:

Strengthening of the National Meteorological Service (see Annex VI)

Experts:

3/28 Climatology, instruments and telecommunications

Fellowships:

2/6 Aeronautical meteorology
Meteorological instruments and vehicle

Equipment:
LESOTHO
Expert:

1/3 Meteorological organization

Fellowship:

1/5 Meteorological observing

MADAGASCAR
1/9 General meteorology

Fellowship:
Project:

(Class I)

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

Expert:

1/12 Project manager

Fellowships:

2/14 Tropical meteorology and hydrometeorology

MALAWI
Fellowships:
Project:

4/13 Advanced meteorology - Class I (I), agrometeorology (2) and general meteorology _
Class I (1)

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

Expert:

1/4 Team leader (hydrology)

MAURITIUS
Fellowships:

5/19 Tropical meteorology (I), general meteorology - Class I (3), meteorological telecommunications (1)

NIGERIA
Expert:

1/6 Meteorological telecommunications (operational)

Expert:

2/5 Meteorological organization and training

RWANDA

Fellowships:

3/22 General meteorology - Class 11 (2), climatology (1)
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COUNTRY

ASSISTANCE PROVIDED

MAN/MONTHS

REMARKS

SENEGAL
Establishment of a National Meteorological Service (see Annex

Project:
Expert:

VI)

1/12 Meteorological organization

Fellowships:

4/9 General meteorology - Class 11 (2), meteorological technician Class III (2)

SIERRA LEONE
Expert:

1/12 Aeronautical meteorology (operational)

Fellowship:

1/12 Advanced meteorology (Class I)

SUDAN
Fellowships:

5/48 General meteorology (Class 11)

Fellowship:

1/12 General meteorology (Class 11)

TOGO

TUNISIA
Project:

Strengthening of the National Meteorological Service, Tunis (see Annex

Experts:

VI)

4/37 Project manager and experts in synoptic meteorology, agrometeorology and hydrometeorology

Fellowships:
Equipment:

22/80 Agrometeorology (3), computer maintenance techniques (3), data processing
(5), computer programming (10), telecommunication maintenance (1)
Office equipment, hydrological, meteorological, seismological, agrometeorological and
radiation equipment, computer, vehicle

UPPER VOLTA
Expert:

1/4 Hydrologist

ZAIRE
Experts:

3/24 Meteorological instructorsj courses were given for Class 11 students in general meteorology, synoptic meteorology, climatology and meteorological statistics

WMO REGION 11 (Asia)
AFGHANISTAN
Project:

Development of Meteorological Services (see Annex

Experts:

4/44 Project manager and experts in agrometeorology, hydrometeorology and meteorological
instruments

Fellowships:
Equipment:

VI)

5/28 Synoptic meteotology, climatology, meteorological instruments, hydrometeorolog»
advanced meteorology (Class I)
Actinometric and agrometeordlogical instruments, APT spare parts, workshop equipment
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COUNTRY

MAN/MONTHS

REMARKS

BURMA
2/13 Long-range forecasting, hydrology

Fellowships:

DEMOCRATIC YEMEN
Project:

(executed by ICAO with WMO associated in meteorological aspects): Air Navigation and Aeronautical Meteorological Facilities at Aden International Airport (see Annex VI)

Experts:

3/30 Marine meteorology. meteorological instruments and meteorological telecommunications
operations

IRAN

IRAQ
Fellowships:

4/4 Agrometeorology, climatology, meteorological telecommunications/meteorological
instruments

KHMER REPUBLIC
Project:

Strengthening of the Khmer National Meteorological Service (see Annex VI)

Experts:

3/27 Project manager and experts in meteorological instruments and climatology

Fellowships:
Equipment:

2/5 Meteorological instruments
Training aids, demonstration material, workshop and office equipment, vehicles

KOREA, REPUBLIC OF
Project:

Meteorological Research and Training Institute (see Annex VI)

Fellowships:

2/10 General meteorology

(Class I)

Demonstration and training equipment;

Equipment:

and agrometeorology
workshop and laboratory equipment

KUWAIT
Experts:

2/15 Under FIT, forecasting and training, and meteorological instruments

LAOS
Fellowships:

3/10 Agrometeorology

MONGOLIA
Project:

Expansion of Meteorological and Hydrological Services (see Annex VI)

Experts:

4/32 Project manager and experts in data-processing equipment, data-processing operations and automatic weather stations

Fellowships:
Equipment:

4/16 Aerology, agrometeorology, organization and automation, instrument maintenance
and repair
Automatic weather stations, workshop ana hydrological equipment
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COUNTRY

MAN/MONTHS

REMARKS

NEPAL
Expert:

1/12 Senior meteorological adviser

Fellowships:

3/18 Climatology (2) and meteorological instruments (1)

PAKISTAN
1/8 Tropical meteorology

Fellowship:
SAUDI ARABIA
Experts:

2/24 Meteorological telecommunications operations and (under FIT) meteorological training

Fellowship:

1/12 Telecommunications engineering

SRI. LANKA
Expert:

1/3 Agrometeorology

Equipment:

Vehicle

THAILAND
Expert:

1/3 Meteorological telecommunications

Fellowships:

6/23 Aerology (1), tropical meteorology (1), general meteorology (1), climatology (1),
satellite meteorology (1), synoptic meteorology (1)

YEMEN
Exp.ert:

1/1 Senior meteorological adviser

WMO REGION III (South America)
ARGENTINA
Expert:

1/6 Organization and operation of a Regional Meteorological Centre

Fellowship:

1/12 Advanced meteorology

BOLIVIA
Project:

Development and Improvement of the Meteorological and Hydrological Services (see Annex VI)

Experts:

4/48 Project manager, meteorologist, hydrologist, workshop technician

Fellowships:
Equipment:

2/11 Hydrometeorology (Class II)/ climatology
Meteorological and hydrological instruments, laboratory and workshop equipment

BRAZIL
Expert:

1/3 Climatology

Expert:

1/12 Agrometeorology

CHILE
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COLOMBIA
Project:

Colombian Meteorological and Hydrological Service (see Annex VI)

5/51 Project manager, climatology, meteorology, hydrology and instruments

Experts:

Fellowships:
Equipment:

4/33 General meteorology

(Class I~ hydrology (2), agrometeorology

Vehicles and radiation equipment

GUYANA
1/3 Hydrology

Fellowship:
PARAGUAY
Project:

Expansion and Improvement of the National Meteorological Service (see Annex VI)

2/24 Project manager and meteorologist

Experts:

7/56 Agrometeorology, synoptic meteorology, hydrology, meteorological instruments (2), data processing, climatology

Fellowships:
Equipment:

Calibration, laboratory, workshop, office, telecommunication
equipment, vehicles

URUGUAY
Expert:

1/12 Adviser in meteorology

Fellowships:
Project:

3/9

Synoptic meteorology

(2),

agrometeorology

Development of the Uruguayan Meteorological Service (see Annex VI)

WMO REGION IV (North and Central America)
BAHAMAS
Expert:

1/12 Adviser in meteorology

Expert:

1/1 Director of Meteorological Service (operational)

BARBADOS

BELIZE
Experts:
Eguipment:

2/24 Adviser in meteorology and radar technician
Meteorological telecommunications

COSTA RICA
Experts:

2/24 Meteorology and hydrology

and hydrological
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CUBA
Project:

Expansion and Improvement of the Meteorological Service (see Annex VI)

Experts:

5/47 Project manager and experts in instruments, telecommunications, radar and agrometeorology

Equipment:

Vehicles, training, workshop, laboratory, agrometeorological and telecommunication
equipment

DOMINICAN REPUBLIC
Fellowship:
Project:

1/3 Agrometeorology
Development of the National Meteorological Service (see Annex VI)

Experts:

2/9 Project manager and expert in climatology

Equipment:

Data-processing equipment, vehicle

GUATEMALA
Experts:

2/24 Hydrology and meteorology

Experts:

4/31 Meteorology, hydrology (2), radiosonde

HONDURAS

Equipment:

Meteorological, hydrological and data-processing equipment

JAMAICA
Expert:

1/4 Meteorological radar

Expert:

1/1 Adviser in meteorology

MEXICO

NICARAGUA
Experts:

2/3 Meteorology and hydrology

Fellowship:

1/2 Advanced meteorology (Class I)

PANAMA
Expert:

1/2 Meteorological organization

WMO REGION V (South-West Pacific)
INDONESIA
Fellowships:
Equipment:

5/34 Aeronautical meteorology (2), meteorological telecommunications (1) and agrometeorology (2)
Telecommunication equipment
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INDONESIA (contd.)
Development of Meteorological Services in Irian Jaya (see Annex VI)

Project:
Expert:

1/4 Project manager

Fellowship:

1/10 Meteorological instruments

Equipment:

Facsimile equipment

MALAYSIA
Expert:

1/12 Hydrometeorology

PHILIPPINES
1/3 Tsunami warning systems

Fellowship:
Project:

Meteorological Training and Research, Manila (see Annex VI)

Experts:

4/22 Project manager;
instruments

Consultant:

1/2 Tropical meteorology

Fellowships:

Equipment:
Project:

experts in hydrometeorology, data processing and meteorological

8/34 Agrometeorology, hydrometeorology, cloud physics, numerical weather prediction, electronic data processing, meteorological statistics, tropical meteorology, weather modification
Workshop equipment, technical supplies and publications

Meteorological Workshop Organization and Instrument Maintenance, Manila (see Annex VI)

Experts:

2/10 Workshop organization and hydrometeorology

WMO REGION VI (Europe)
ALBANIA
Agro- and hydrometeorological instruments and telecommunication equipment

Equipment:

CYPRUS
Experts:

2/4 Meteorological organization (operational) and meteorological station networks

Fellowships:
Equipment:

2/4 Aeronautical meteorology
Basic meteorological instruments

GREECE
Fellowships:

4/11 Aeronautical meteorology, agrometeorology, air pollution, hydrology

HUNGARY
Fellowship:

2/10 Agrometeorology, flood forecasting
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MAN/MONTHS

REMARKS

JORDAN
Expert:

1/1 Agrometeorology

Fellowship:

3/10 Meteorological instruments (1), aeronautical meteorology (2)

Equipment:

Workshop and calibration equipment

LEBANON
Expert:

1/2 Synoptic meteorology

POLAND
Fellowship:

1/2 Computer applications (data plotter)

Equipment:

Electronic data plotter

ROMANIA
Fellowships:
Project:

2/6 Meteorological rockets and agrometeorology

(executed by FAO with WMO associated in hydrological forecasting aspects): Planning
Water Control and Related Development of the Upper Muresh Basin (see Annex VI)

Equipment:

Telemetering raingauge and water-level recording system

*
*

*
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TITLE
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REMARKS

AFRICA (Region I)
Regional Meteorological Training Centre, Lagos, Nigeria
Experts:

3/21 Senior instructor and instructors (2); one student completed the 12-month
course in May and 17 students are in the final phase of the 24-month course which
will end in June 1974. Since the creation of the centre (January 1964), 48 students
(24 in 12-month course and 24 in 24-month course) from the following countries have
successfully completed their studies: Nigeria (20), Ghana (10), Sudan (9),
Sierra Leone (2), Cameroon (3), Liberia (I), Malawi (2) and Nepal (1)

Equipment:

Training aids

Regional Training Centre for Instruments Specialists, Cairo, Egypt
1/7 Meteorological instruments; the expert completed a 16-month mission in which he
gave class-room instruction to instrument specialists and technicians and assisted in
revising the training syllabi and in the further development of training facilities

Expert:

Project:

Hydrometeorological Survey of the Catchments of the Lakes Victoria, Kyoga dnd Albert
(see Annex vI)

Experts:

4/31 Meteorology, hydrology, computer programming and laboratory technician

Fellowships:

Equipment,
Project:

Meteorological and hydrological instruments, vehicles and office equipment

Flood Forecasting and Warning System on the Niger River Basin (see Annex VI)

Experts:

2/24 Project manager and administrative officer

Consultant:

1/1 Telecommunications

Fellowships:

Guinea: 1/5 Hydrology
Mali: 1/7 Hydrology
Vehicles (land and water), telecommunications and spare parts

Equipment:

Project:

Egypt, Arab Republic of: 1/4 Hydrology
Rwanda: 1/12 General meteorology (Class 11)
Tanzania: 2/9 Hydrometeorology, computer programming
Uganda: 1/2 Hydrology

East African Institute for Meteorological Training and Research, Nairobi, Kenya (see
Annex VI)

Experts:

6/69 Project Manager, Professor (Head of Department in Nairobi University), and senior
lecturers (2), instructors (2)

Fellowships:
Equipment:

Somalia: 2/24 General meteorology (Class n)
Zambia: 2/24 General meteorology (Class I)
Meteorological equipment

Planning and Development of Hydrometeorological Networks in Africa, Addis Ababa, Ethiopia
Expert:

1/12 Hydrometeorologist; the expert collected information on existing facilities and
performed fact-finding missions to Liberia and Gabon. He prepared proposals for expanding and strengthening the hydrometeorological networks
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MAN/MONTHS
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ASIA AND THE SOUTH-WEST PACIFIC (Regions 11 and V)
Typhoon Programme in ECAFE Region
Experts:

2/24 Synoptic meteorology, telecommunication and electronic instruments; advice was
provided on implementation of programmes recommended by the Inter-governmental
Typhoon Committee

Regional Telecommunications Expert
Expert:

1/4 Telecommunications engineer1ng; the expert is temporarily stationed in Tehran
to advise on the RTH installation programme; he also visited Pakistan to advise on
specific telecommunications problems.

Seminar on Tropical Cyclone Forecasting Techniques and Warning Systems in Asia and the South-West
Pacific
Consultants:

5

Participants:

31 (17 were financially assisted)

Conference on the Role of Meteorological Services in Economic Development in Asia and the South-West
Pacific
Consultants:
Participants:

4
43 (27 were financially assisted)

LATIN AMERICA (Regions III and IV)
Project:

Improvement of Caribbean Meteorological Services

1/5 Meteorological training; although the project was officially completed in
August 1972, one instructor continued to assist the national teaching staff at the
Caribbean Meteorological Institute in 1973

Expert:

Project:

Advanced Training in Meteorology in the English-speaking Caribbean countries (see Annex
VI)
1/4 Project manager

Expert:
Project:

Expansion and Improvement of Hydrometeorological and Hydrological Services in the Central
American Isthmus (see Annex VI)

Expert:

1/12 Project manager

Fellowships:
Eguipment:
Project:

Costa Rica: 2/6 Synoptic meteorology
Panama: 1/3 Agrometeorology
Vehicles and data-processing equipment

Meteorological Training in Latin America (see Annex VI)

Fellowships:

Bolivia: 1/4 General meteorology (Class I)
Chile: 3/36 General meteorology (Class I)
Colombia: 6/58 General meteorology (Class I)
Ecuador: 10/36 General meteorology - Cla'ss I (2), synoptic meteorology (4),
climatology (4)
Paraguay: 3/23 Synoptic meteorology (2), hydrology
Venezuela: 4/48 General meteorology (Class I)
Costa Rica: 3/34 Synoptic meteorology (2), climatology
Dominican Republic: 3/29 General meteorology - Class I (2), synoptic meteorology
- El Salvador: 7/64 General meteorology - Class I (5), synoptic meteorology (2)
Guatemala: 2/14 General meteorology (Class I), synoptic meteorology
Honduras: 3/24 General meteorology - Class I (2), agrometeorology
Nicaragua: 3/14 General meteorology (Class I)
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Training of Class IV Meteorological Personnel in Central America
Expert:

1/6 Meteorological instructor. After completing six-month training courses for
Class IV meteorological personnel in all the Central American countries, the expert
visited Costa Rica, Honduras and El Salvador where he conducted short refresher
courses for observers and gave advice and assistance in updating the working techniques especially in the field of aeronautical meteorology

Chait of Meteorology at the University of Costa Rica
Experts:

2/24 Professor and Senior Lecturer; five students completed the four-year Bachelor's
course and three students completed the one-year post-graduate course and obtained
"Licenciatura en Meteorolog{a" degrees in 1973. Seven students were attending the
Bachelor's course and three the Licenciatura course at the end of the year. Four
students (reported under Country Programmes for Colombia, Honduras, Nicaragua and
El Salvador) were studying under fellowships

Water Resources Survey (ECLA)
Expert:

1/12 Hydrometeorologist; the expert continued to work as a member of the Water Resources Survey Group of ECLA. He gave advice on water resources development plans with
special attention to the preparation of the report on "Water Resources and Latin
American Development" which describes the objectives to be met in the next decade.
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UNITED NATIONS DEVELOPMENT PROGRAMME - LARGE-SCALE PROJECTS

PROJECTS APPROVED IN 1973

£ountry projects
Malawi:

Water Resources Assessment of the Lake Malawi Catchment

This project was approved in March 1973 for the purpose of assessing 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. It will involve the strengthening of the Water Resources
Division of the Ministry of Agriculture and Natural Resources in professional manpower, experience, equipment
and instrumentation. Methods of assessment of the water balance of the catchment area will be developedj
available data on water balance will be anslysedj systematic planning of water resource development and use
will be initiatedj and facilities for in-service training of local personnel will be provided.
The UNDP contribution of approximately US $250 000 includes the services of two OPAS experts,
three fellowships for post-graduate degree courses in hydrology and equipment. The project has a scheduled
duration of three years and became operational in September with the arrival of the team leader.

The main objective of this project, which is scheduled to last three years and nine months, is to
establish a Meteorological Research and Training Institute which will provide regular training courses for
junior-grade personnel, refresher courses for Class II meteorologists and research facilities for meteorological graduate students. It will also have an instrument workshop. The research will be carried out on
applications of meteorology to agriculture and water resources development and control, and on the occurrence
and forecasting of severe weather phenomena affecting Korea.
The UNDP contribution of about $500 000 includes 99 man/months of expert services, 12 fellowships for training national counterparts abroad and workshop, agrometeorological, and demonstration and
training equipment, as well as a mobile meteorological station and an atmospheric sciences laboratory.
Two fellowships were started and workshop and laboratory equipment were delivered in 1973j
project is expected to become fully operational early in 1974.

the

The objective of this project is to strengthen the "Division de la M't'orologie nationale" by
implementing a comprehensive programme ~f fellowships and, ultimately, by establishing a national Meteorological Research Centre for specific studies in applied meteorology, climatology and hydrology. The
activities began in March 1972 on a pre-project basis with the arrival of a WMO expertj the project was
approved on 30 August 1973 with a total UNDP contribution of US $315 200 and a government counterpart contribution of Frs. CFA 123 255 000. Two fellowships for Class II training in Oran and two for Class III
training in Tunis and in Niamey were awarded in 1973.

Inter-country projects

~~~~~:~~_!E9~~~~~_~~_~:!~~E~!~~~_~~_!~~_~~~!~:~::E~~~~~~_~~E~~~~~~_~~~~!E~~:
(Barbados, Belize, Guyana, ,

,Jamaica, Trinidad and Tobago and B~itish Caribbean Territories)

It may be recalled that under the large-scale project "Improvement of Caribbean Meteorological
Services" completed in 1972, the Caribbean Meteorological Institute was established in Barbados and meteorological personnel were trained at the Class II, III and IV levels. To further the meteorological training
programme and provide Class I level training to personnel of the Caribbean, a new large-scale four-year project was approved by UNDP. Its purpose is to establish a three-year course in meteorology for B.Sc. candidates at the University of the West Indies in Barbados. The project manager arrived in October 1973 and the
first-year course in meteorology for the academic year 1973-1974 was started.
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The project includes the services of two additional instructors in meteorology for a total of
76 man/months, meteorological training aids and equipment worth US $70 000, and three two-year fellowships
in advanced meteorology to provide meteorological instructor staff for the University at the completion of
the project.

PROJECTS UNDER EXECUTION CONTINUING FROM 1972
Country projects

The objectives of this project are unification, improvement and expansion of the Meteorological
Services in Afghanistan. During 1973, three additional agrometeorological stations and a number of climatological stations were established, an APT station was installed in Kabul, and an Institute of Applied
Meteorology was constructed and put in 0peration. The training of observers and technicians continued.

The purpose of this project is to train meteorological personnel at all levels at the hydrometeorological institute and to carry out research in the application of meteorology to agriculture, water
resources and semi-arid zones. So far, a total of 131 students have completed courses at the Institute
(105 at the Class IV level, 24 at Class III and two at Class I), and 135 students were under training at the
end of the year (25 at the Class IV level, 25 at Class Ill, 80 at Class 11 and five at Class I). The computer, forecasting and telecommunications centre is under construction and research is being conducted in
numerical forecasting, agrometeorology, radiation and instruments. The project is being extended until 1977.

This project is being implemented to improve the meteorological and hydrological networks in
Bolivia and to establish facilities for the collection, processing and dissemination of meteorological and
hydrological data. Project activities have been carried out satisfactorily; however, difficulties were
encountered due to delays in delivery of laboratory and workshop equipment and in the construction by the
Government of the necessary station buildings. In October, a joint UNDP/WMO mission reviewed the project's
progress and achievements and made recommendations regarding its completion.

The aim of this project is to consolidate and improve the meteorological and hydrological services
in Colombia so that adequate data are available for planning future economic development projects, particularly
in water resources and hydroelectricity. Progress in the implementation of the project has been very satisfactory. During the year, the national Meteorological and Hydrological Service established or assumed
responsibility for an additional 47 meteorological stations, 28 raingauge stations and 61 hydrological
stotions, increasing to 350, 653 and 347 respectively the numbers of stations in the Service. Class-room
courses andon-the-job training were given for meteorological and hydrological observers and four students
studied abroad under fellowships.

The project to assist the Government of Cuba in improving its weather forecasting system, especially
its hurricane forecasting and warning system, and in obtaining and processing basic meteorological data for
agricultural and general use is continuing satisfact0rily. Three 10 cm radars were installed in 1973 and put
in operation. These radars form part of a Caribbean radar network to monitor the position and intensity of
hurricanes for the operation of a hurricane warning system.

This project is being implemented by ICAO, with WMO associated in the establishment of the Main
Meteorological Office and Meteorological Watch Office in Aden. The meteorological portion of the project has
been completed; the meteorological office is in operation and meteorological observers have been trained.
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~~~~~~:~~_~:r~~~~::

__ ~:~:~~r~:~!_~~_!~:_~~!~~~~~_~:!:~:~~~~~:~~_~::~~::

A project to provide assistance in the development of the' national Meteorological Service became
operational in May 1973. Its purpose is: to improve the facilities and operations of the Central Office in
Santo Domingo, of the Division of Climatology and Agrometeorology, and to improve meteorological sUPP9rt at
the Internotional Airport; to establish a Hydrometeorological Division, a workshop, calibration laboratories
and 0 number of climatological stations; to establish a flood-forecasting unit; and to train personnel for
the Service. The project manager and an expert in climatology commenced their assignments during the year
and an expert in agrometeorology will join the project early in 1974. Data-processing equipment has been
provided, preliminary action to establish a Division of Hydrometeorology has been taken ond the t~aining
programme has started.

The second phase of the project "Meteorological Institute for Research and Training" began in
January 1971. Its purpose is to expand the research programme and to establish an operational numerical
weather forecasting unit while continuing the training programme started in the first phase. The main
activities of the Institute are in research, including studies in micrometeorology and agrometeorology. The
computer centre, equipped with an IBM 370/175 computer, is carrying out research in numerical weather prediction and statisticol forecasting. During 1973, 19 courses of various durations were organized for weather
observers, forecasters, airline pilots, air traffic controllers, agricultural technicians and for students of
the Polytechnical Institute.

J

~~~~:~: __ ~!::~2!~:~~~2_~~_!~:_~~!~~~~~_~:!:~:~~~2~:~~_~~:~~:~
This project has developed from the two separate missions of experts in climatology and meteorological instruments into a comprehensive project covering the main activities of the Service, including
telecommunications. The project will enable the Service to develop a national data-collection network, install an electronic workshop and train counterpart staff. An allocation of US $100 000 for meteorological
instruments and equipment is included in the project, which will have an overall duration of 31 years.

The project manager arrived in Indonesia in September for his third and final mission for the
rehabilitation of meteorological services in Irian Jaya (previously West Irian). Two additional synoptic
stations were established in 1973, bringing the total number to ten. Facsimile equipment was delivered and
was being installed at Biak, thus completing the facilities for the forecasting office. A fellowship in
meteorological instruments was completed in November 1973.

~~~::_~:r~~~~::

__ ~!::~~!~:~~~~_~~_!~:_~~~::_~~!~~~~~_~:!:~:~~~~~:~~_~::~~:~

The objective of the project is to strengthen the national Meteorological Service through the
reorganization and modernization of the three divisions (for general and aeronautical forecasting, climatology and instruments), the improvement of the observing network and central facilities, and the training
of personnel. Project activitites in strengthening central facilities included the establishment of an instruments workshop and calibration laboratory. Training courses for Class III meteorological perso~nel were
carried out and a beginning was made in organizing the mechanical processing of meteorological data.

The project to establish a eyclone and thunderstorm forecasting, detection and warning system in
Madagascar involves: installation of three 10 cm weather radars; extension of the synoptic station network;
development of methods of interpreting radar echoes and forecasting meteorological conditions associated with
tropical cyclones; establishment of maintenance facilit~es; and training of personnel.
During 1973 the three 10 cm weather radars were ordered, sites for their installation were prepared, arrangements were made for the construction of buildings at the radar sites, statistical data on
cyclones in the South-West Indian Ocean were collected, two fellowships were awarded and the training programme was started.
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The aim of this project is to strengthen and expand the meteorological and hydrological services
so that improved advice and warnings of flood and drought conditions may be provided by the national Meteorological Service. In 1973 the network of observing stations was further expanded by the establishment of
five automatic weather stations; guidance was given in the use of electronic data-processing equipment and
theoretical and on-the-job training in various fields were given to counterpart personnel. The project is
expected to be completed in June 1974.

This project has as its objective the improvement of the national Meteorological Service with a
view to improving weather forecasting and the study of water-resource potential for the development of agriculture and hydroelectric power. During 1973 a number of observing stations were established or improved, a
microwave circuit was installed between Asuncion airport and the Concepcion meteorological office, forecasting procedures were improved at the airport office, a training programme was started and hydrometeorological
equipment was delivered

This project was successfully completed in July 1973. The aims of the project, which were to
improve training and research facilities, were achieved through the establishment of a Department of Meteorology in the University of the Philippines and an Institute of Meteorology attached to the PAGASA (formerly
Philippine Weather Bureau). At the University, a two-year post-graduate course leading to a M.S. degree was
established; by the end of the project seven students had graduated with advanced degrees in meteorology
and 21 were at various stages of their studies. At the Institute a training programme for forecasters and
junior-grade personnel was carried out; during the project, 58 students completed Class II training and
231 the Class IV training. The University and the Institute have jointly developed a research programme in
various fields of applied meteorology. To assist in this regard an IBM 1130 computer was provided under the
project.
Two components of the project which were amplified or added after the start of implementation
are being continued under the follow-on project described below.

Two activities of the previous project in the Philippines, hydrometeorology and instrument
development, repair and maintenance were continued as a new project and the two experts dealing with these
aspects have continued their assignments. The hydrometeorologist set up a pilot flood-forecasting system in
the Marikina river basin near Manila and will advise on the establishment of a similar system in the Agno
basin farther north of Manila. The instruments expert is assisting in the establishment of workshop and
calibration facilities. A third expert will advise on improving capabilities in radar repair and maintenance.
The UNDP contribution of US $176 500 includes 42 man/months of expert service~
fellowships and a wind tunnel for calibrating wind-measuring equipment.

five short-term

This project is implemented by ~_put WMO is associated with the establishment of a hydrological
analysis and forecasting system. The purpose of the project is to assist the Government in the establishment
of a flood-control system in the Upper Muresh river basin and in the development of agriculture. Activities
in 1973 were mainly confined to preparing specifications for the telemetering raingauge and water-level recording system to be provided by WMO, and to determining the most suitable configuration possible within the
funds available.

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.
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Good progress is being made toward these objectives. The construction of new buildings for the
Meteorological Service was completed; equipment for the meteorological observation network was delivered
and is being installed; ten-day agrometeorological bulletins, containing a number of meteorological parameters, were initiated and a method of calculating potential evapotranspiration was evolved; and a technique
for predicting the total volume and peak flow rates of floods, based on a correlation between average 24-hour
rainfall and flow rate of 15 floods of the Oued Merguellil, was developed. The results of five-day precipitation forecasts based on five-day weather maps received from the World Meteorological Centre in Washington
have been encouraging.

This four-year project will become operational in January 1974, Its purpose is to assist the
Government in the development of the national Meteorological Service by: expanding the basic synoptic network; establishing airport observing stations, agrometeorological and climatological stations, laboratories
for instrument calibration and data processing; installing meteorological telecommunications equipment,
instruments to measure atmospheric pollution and document-reproduction facilities; and training of counterpart personnel. The project manager has been appointed and arrangements are being made to place orders for
equipment and to select fellowship candidates to commence university studies in March 1974.
Inter-country projects

Under the project for the establishment and initial operation of an East African Institute for
Training and Research, activities at the East African Meteorological Department Training Centre in Nairobi
and at the University of Nairobi have been extended and are making good progress.
At the Centre,
and a new one-year course,
for students with GCE "0"
with 18 students from nine

13 students from East Africa completed a one-year Class II course in July 1973
with eight students from East Africa, started in September. The two-year course
level qualifications, which had started in August 1972, continued during the year
African countries· and one Asian country; this course will terminate in July 1974.

At the University, 12 students completed a one-year diploma course, followed by a three-month
operational training course, and four other courses were in progress: 15 students (Kenya, Malawi, Uganda,
Zambia) were attending the B.Sc. course, eight students (Nigeria, Tanzania, Uganda) the Diploma course,
seven students (Sierra Leone, Tanzania, Uganda) the M.Sc. course, and three students (Kenya, Tanzania) the
Ph.D. course.
Research in tropical meteorology is being conducted at the University by the students in the
second year of the M.Sc. course and those following the Ph.D. programme. At the Training Centre applied
research is also under way in agricultural meteorology and thunderstorm and hail forecasting.
Expansion and Improvement of Hydrometeorological and Hydrological Services in the ~:~!=~~_~~:=~:~~_!~!~~~~_

--------------------------------------------------------------------~-----------

(Costa Rica, El Salvador, Honduras, Guatemala, Nicaragua, Panama)
T~e first phase of t~e project to expand and improve hydrometeorological and hydrological services
A total of 952 meteorological stations and 363 hydrological stations were established; in each of the countries laboratories for
the analysis
sediment~ the calibration and repair of meteorological and hydrological equipment and facilities
for the operat~on and ma~ntenan~e of the network of stations and for the processing and publication of data
were created; in addition, a considerable number of meteorological and hydrological personnel were trained
under fellowships and on-the-job training programmes.
.

.

~n the countr~es of Central Amer~ca was successfully completed in February 1973.

0:

The project has now entered its second phase which has as its principal objective the coor~ination and.consol~d~tion of ~eteorological and hydrological activities established in the first phase. To
t~~s end UNDP ~s prov~d~ng a project manager for three years, limited consultant services in specialized
f~elds, a total ~f 144 man/m~nths of fellowships for studies abroad in the fields of meteorology, hydrology
a?d.dat~ process~?g, and :qu~pment to a value of US $138 000. In support of this project each of the par~~c~pat~ng countr~es has ~ncluded in its country programme a UNDP project with provision for experts services
~n meteorology or hydrology or both, and equipment and fellowships. Implementation of the project is proceeding satisfactorily.
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It may be recalled that in the project to collect and analyse hydrometeorological data of the
catchments of Lakes Victoria, Kyoga and Albert, meteorological and hydrological networks were established in
Kenya, Tanzania and Uganda; a laboratory for conducting tests of water samples, an instrument repair shop
and a data centre for processing the acquired data were established; a programme for the publication of
yearbooks was initiated; and a training programme was carried out. However, part of the Lake Victoria
catchment area extends into Burundi and Rwanda and the meteorological and hydrological conditions there are
important in determining the drainage into Lake Victoria. Accordingly, UNDP approved an extension of the
project into those countries and project activities were being carried out there during 1973. Two new meteorological stations were installed and existing stations were improved in each of the countries One index
catchment was selected in each country and the installation of one meteorological station in each of them
was in progress at the end of the year. All the hydrological installations are expected to be completed
early in 1974.

The objective of the second phase of the project, which commenced in 1972, is the establishment
of a fully developed modern system of forecasting and warning of floods on the Niger River. In 1973, project
activities were concentrated on completing the network of stations, on refining the mathematical model and
on training. The telecommunication equipment which constitutes the basic data-collection component of the
system was ordered and will be installed in early 1974. The project will terminate in June 1974.

This project is being carried out to assist Latin American countries in strengthening their Meteoro16gical Services by providing fellowships for training Class I and Class II personnel at th~-Universities
of Buenos Aires, Costa Ri~a and Rio de Janeiro. A total of 48 Latin'American nationals studied with fellowships under this project in 1973. The total allocation of funds has been almost fully committed; however,
WMO has requested UNDP to increase the allocation in order that additional fellowships may be awarded.
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MEMBERS' CONTRIBUTIONS TO THE WHO VOLUNTARY ASSISTANCE PROGRAMME (VAP)
on 31 December 1973
VOLUNTARY ASSISTANCE PROGRAMME (F)
CONTRIBUTIONS IN US $
MEMBER

1
AUSTRALIA

AUSTRIA

Funds
received
during
1973

Total
of funds
received
1968 - 1973
3

14 293

59 592

BARBADOS

Equipment and Services

4

2

500.

VOLUNTARY ASSISTANCE PROGRAMME (ES) CONTRIBUTIONS
Projects under implementation or completed in 1973
Long-term
fellowships
(LTF)
5

Indonesia
OB/l/l/l - Radiowind station
Thailand
TE/2/l-3 - Telecommunications equipment
for RTH

1 000
1 000
88 000

BRITISH
CARIBBEAN
TERRITORIES

1 000

Guinea
--oB/2/l - Meteorological instruments

BULGARIA
1 000

COLOMBIA

105 000

2 500
Equipment (*)

BYELORUSSIAN S.S.R.
CHAD

6
17 000

BELGIUM

BURMA

ESTIMATED
VALUE OF VAP(ES)
CONTRIBUTIONS
OFFERED AND
ACCEPTED
1968-1973

Long-term fellowships
(see *)

405
2 149

* The Byelorussian S.S.R. provides equipment and fellowships. Implementation arrangements are made by the Hydrometeorological Service
of the U.S.S.R.

1

2

CYPRUS

5 000

CZECHOSLOVAKIA

2 000

6

240

DEMOCRATIC YEMEN

EGYPT, THE ARAB
REPUBLIC OF

5

Used radiosonde equipment for unspecified
project

CUBA

DENMARK

4

3

5 000

29 205

127Ql

69 975

EL SALVADOR

250

ETHIOPIA

462

4 long-term
fellowships:
Jordan (2)
Sudan (2)

294 000

»
z
Z

FINLAND

7 166

Algeria
OB/l/l/2
Burma
--oB/l/l/6
Colombia
OB/1/1/1
Gl:linea
--oB/l/l/l
Mali
--08/1/1/1
Nigeria
OB/l/l/l
OB/l/l/2
Singapore
OB/l/2/1
Sudan
--oB/l/l/l
Venezuela
OB/l/l/l
Zaire
--oB/l/l/l
OB/l/l/2

rr1

><

- Radiosonde station

373 612

<
H
H

- Ra~insonde station
- Rawinsonde station
- Radiosonde station
- Rawinsonde station
- Rawinsonde station
- Rawinsonde station
- Expert services
- Rawinsonde station
- Radiosonde station
- Radiosonde station
- Radiosonde station
I-'

N

'"

1
FRANCE

2

3

42 858

187 420

4

5

Cameroon
TE/l/l - Telecommunication equipment
for national collection
Chad
--08/3/1/1 - APT station
con g
TE 1/1 - Telecommunication equipment
for national collection
TE/l/2 - Telecommunication equipment
for national collection
Egypt, the Arab Republic of
TE/2 - Telecommunication equipment for
regional circuits
Ivor Coast
OB 1/2/2 - Expendables for rawinsonde
station
Mali
--08/3/1/1 - APT station
TE/l/l - Telecommunication equipment
for national collection
Mauritania
OB/l/l/l - Expendables for rawinsonde
station
Nigej
OB 1/1/1 - Expendables for rawinsonde
station
TEll - Telecommunication equipment for
national collection
Sene,al
OB 1/2/1 - Radiosonde station
TE/l/l - Telecommunication equipment
for national collection
TE/2/1/2 - Telecommunication equipment
for main regional circuit
Zaire
--oB/3/1/1 - APT station
TE/l/l/3 - Spare parts for telecommunication equipment for
national collection

i-'
W

6

o

965 300

!

7

GERMANY, FEDERAL
REPUBLIC OF

GHANA

77 619

365 057

4 900

I

»z
Z

1"11
X

<
H
H

,

,

2 long-term fellowships:
Thailand (1)
Turkey (1)

20 000

1

3

2

GREECE
GUYANA

4

250

1 250

22 000
I

ICELAND
INDIA

IRELAND

6

1 100

HUNGARY

IRAN

5

1 500
26 666

6 000

16 000

12 256

32 714

ISRAEL

12 000

Cameroon
DP/l/2 - Accounting machine for data
processing

ITALY

60 000

32 000

JAMAICA

»
z

1 000

Z

rrJ

X

JAPAN

29 9'85

89 985

<
H
H

JORDAN

1 000

KOREA, REPUBLIC OF

700

KUWAIT

2 784

2 784

LIBYAN ARAB
REPUBLIC

6 032

20 318

MALAWI

352

352

MAURITIUS

250

1 250

MONGOLIA

1 000

MOROCCO

4 002
27 800

NETHERLANDS
NETHERLANDS
ANTILLES

250

1 540 000

750
I-'

W
I-'

i-'

1
NORWAY

2
9 305

4

3
38 690

POLAND

Algeria
TE/5 - Computer system for RTH

SINGAPORE

273 000

I
,

2 long-term fellowships:
Colombia (2)

RWANDA

'"

1 482 000

Cameroon
OB/5/1 - Meteorological instruments for
nine surface stations
Honduras
OB/2/1 - Meteorological instruments for
surface stations
Peru
--08/2/3 - Meteorological instruments for
surface stations

ROMANIA

W

6

5

21 600

1 000
1 100

5 600

»z
Z

SRI LANKA

rI"l
X

250

<

SWEDEN

16 566

70 835

SWITZERLAND

17 595

59 551

TRINIDAD AND
TOBAGO
UKRAINIAN S.S.R.

**

2 long-term fellowships:
Ethiopia (1)
Zambia
(1)
Sri Lanka
TE/l - Telecommunication equipment for
national collection
TE/2 - Telecommunication equipment for
regional circuit and for NMC
facsimile equipment

249 000

169 117

1 000
Equipment

The Ukrainian S.S.R. provides equipment and fellowships.
of the U.S.S.R.

(**)

Long-term fellowships (see **)

Implementation arrangements are made by the Hydrometeorological Service

H
H

1

2

Afghanistan

UNION OF SOVIET
SOCIALIST
REPUBLICS

UNITED KINGDOM OF
GREAT BRITAIN AND
NORTHERN IRELAND

4

3

OB/l/1/2 - Rawinsonde station
OB/l/l/3 - Rawinsonde station
Egypt, the Arab Republic of
TE/2,TE/3,TE/5 - Facsimile equipment
and telecommunication
equipment for RTH
Laos
--rE/2 - Telecommunication equipment for
regional circuit
TE/4/l - Telecommunication equipment
for NMC
TE/4/3 - Facsimile equipment

73 529

439 857

Belize
--rEJ4/l - Facsimile equipment
Botswana
TE/l/l/l - Telecommunication equipment
for national collection
TE/l/l/2 - Telecommunication equipment
for national collection
Czechoslovakia
TE/5/l - Telecommunication equipment
for RTH
Egypt, the Arab Republic of

TE/2, TE/3, TE/5
- Facsimile equipment for RTH
Guinea
--oB/f/l/l - Radiowind station
Jordan
--rEJl/l - Telecommunication equipment
for national collection
Mauritania
OBIlIlIl - Radiowind station
Mauritius
OB/l/2/2/l - Radiowind station
TE/2/l/l - Telecommunication equipment
for transmission. from NMC to
RTH
Nige
OB 1/1/1 - Radiowind station
Nigeria
TE/5/l - Telecommunication equipment
for RTH

5

6

63 long-term fellowships:
Afghanistan
(7)
Colombia
(18)
Democratic
Yemen
Guinea
Iran
Iraq
1
Laos
6
Mali
1
Mongolia
4
7
Poland
Panama
1
Rwanda
4
Somalia
5
Sudan
2

S 800 000

15 long-term fellowships:
Barbados
Cyprus
Egypt", the Arab
R.p"bli, of ')
Ethiopia
1
Iraq
1
Jamaica
1
Jordan
1
Korea
1
Nigeria
1
Philippines
1
Singapore
2
Sudan
1
Viet-Nam
1

1 641 863

~~~

~i~

»z
Z

T"l"I
X

<
H
H

l

......
w
w

1

2

UNITED KINGDOM OF
GREAT BRITAIN AND
NORTHERN IRELAND
(contd.)

UNITED STATES OF
AMERICA

4

3

sene,al
TE 2/1/2

-

i--'
W

5

6

13 long-term fellowships:
Bahamas
(2)
Burma
(1)
Ethiopia
(1)
Indonesia
(1)
Iran
(1)
Mauritius
(1)
Paraguay
(1)
Sierra Leone
(1)
Somalia
(2)
Turkey
(1)
Venezuela
(1)

8 100 000

.j:>.

Telecommunication equipment
for main regional circuit

Sierra Leone
TE/4/2 - Facsimile equipment
Sudan
--oB/l/l/3 - Radiowind station
Zambia
--oB/l/2 - Radiowind station

150 000

749 395

Afghanistan
OB/S/l - Equipment for turbidity
measurements
Argentina
TE/l/l - Telecommunication equipment for
national collection
TE/2/1 - Telecommunication equipment for
regional broadcast
TE/2/2 - Telecommunication' equipment for
main regional circuit
Brazil
TE/2/1/1, TE/2/1/2
- Telecommunication equipment for main
regional circuit
OB/6/1 - Shipboard wind-finding equipment
Burma
--0871/1/6 - Expendables for rawinsonde
station
TE/l - Telecommunication equipment for
national collection
Colombia
OB/l/l/2 - Rawinsonde station
TE/l, TE/2 - Telecommunication equipment for national
collection
OB/5/1, OB/5/2
.., Equipment for turbidity measurements
for two stations
Costa Rica
TE/2/1 - Telecommunication equipment
for regional circuit
Dominican Republie
TE/l!l - Telecommunication equipment
for national collection

»z
Z

rr1

X

<
H
H

1
UNITED STATES OF
AMERICA (contd.)

2

4

3

Ecuador
TE/l/l - Telecommunication equipment
for national ~ollection
TE/2/1 - Telecommunication eqtJipment
for regional circuit
El Salvador
OB/5/1 - Equipment for turbidity
measurements
TE/2/1 - Teclecommunication equipment
for regional circuit
Ethiopia
.
OB/5/1 - Equipment for turbidity
measurements
Guatemala
OB/5/1 - Equipment for turbidity
measurements
TE/l/l - Telecommunication equipment
for national collection
TE/2/1 - Te~ecommunication equipment
for regional circuit
TE/4/1 - Facsimile equipment
Guinea
--oB/l/l/l -.Equipment and expendables
for rawinsonde station
Honduras
TE/l/l - Telecommunication equipment
for national collection
TE/2/1 - Telecommunication equipment
for regional circuit
India
--rEj5 - Telecommunication equipment for
RTH
Kenya, Tanzania (United Republic of) and
uganJa
TE 5/1 - Telecommunication equipment
for RTH
Khmer Re ublic
08/3/1 1 - APT station
Mali
--oB/l/l/l - Expendables for rawinsonde
station
Mauritania
OB/3/1/1 - APT station
Mexico
--oB7.l/1/4 - Rawinsonde station
08/6/1 - Shipboard wind-finding equipment

5

6

»z

zrn
x

<
H
H

7

I-'

W
01

f-'

1
UNITED STATES OF
AMERICA (contd.}

2

3

4
Nepal
OB 3/1/2 - Expendables and spare parts
for APT station
Nicaraaua
OB/3/1/1 - APT station
OB/5/1 - Equipment for turbidity
measurements
TE/l/l - Telecommunication equipment far
national collection
TE/2/1 - Telecommunication equipment for
regional circuit
TE/4/1 - Facsimile equipment
Nigeria
OB/3/1/2 - APT station
Pakistan
OB/l/2/4 - Expendables for rawinsonde
station
para,ua y
OB 1/1/2 - Equipment and expendables for
rawinsonde station
OB/5/1 - Equipment for turbidity
measurements
Peru
--08/1/1/2 - Equipment and expendables
for rawinsonde station
OB/3/1/1 - APT station
Sierra Leone
OB/2/2 - Meteorological instruments for
five surface stations
Sri Lanka
OB/3/1/1 - APT station
Sudan
--oB/l/l/l - Expendables for rawinsonde
station
OB/l/l/3 - Expendables for rawinsonde
station
Syrian Arab Republic
OB/5/1 - Equipment for turbidity
measurements
urugua
OB/2 2/1, OB/2/2/9 - Meteorological
instruments for seven surface
stations
OB/3/1/1 - APT station
TEI111
- Telecommunication equipment
for national collection

7

5

6

W

'"

~
Z
fT1

X

<
l-I
l-I

1

2

3

5

6

uru gua (contd.)
TE/2 1 - Telecommunication equipment
for regional circuit
Venezuela
OB/5/1 - Equipment for turbidity
measurements
TE/2/1 - Telecommunication equipment
for main regional circuit
Zaire
08/1/1/1 - Expendables for rawinsonde
station
Zambia
--oB/3/1/1 - APT station

UNITED STATES OF
AMERICA (contd.)

7

25 000

YUGOSLAVIA
ZAMBIA

TOTALS

4

88 000

1 000

473 351

2 353 336

21 353 492

»z

Z

ITI
X

<

1-1
1-1

Note:

In addition to the contributions mentioned in this table, additional VAP projects of an estimated total value of US $2.3 million were
implemented, on a bilateral basis, by the following Members: Australia, Canada, Federal Republic of Germany, France and the U.S.A.

......

w
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VIII

COMMITTEES, PANELS OF EXEERTS, WORKING GROUPS AND
RAPPORTEURS OF WMO CONSTITUENT BODIES
(on 31 December 1973)

EXECUTIVE COMMITTEE
Working Group on Antarctic Meteorology
Panel of Experts for the International Hydrological Decade
Panel of Experts on Meteorological Education and Training
Panel of Experts on WMO Voluntary Assistance Programme (VAP)
Panel of Experts on Meteorological Aspects of Ocean Affairs
Panel of Experts on Meteorology and Economic and Social Development
Panel of Experts on Atmospheric Aspects of Environmental Pollution
Panel of Experts on Meteorological Satellites
Selection Committee on IMO Prize
In addition to the above, the following bodies also report to the Executive Committee:
First GARPGlobal Experiment (FGGE) Inter-governmental Panel
Joint WMO/ICSU 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 Operational Hydrology
Cyclone Committee for the South-west Indian Ocean
the Climatic Atlas for Region I (Africa)
the Network of CLlMAT and CLlMAT TEMP Reporting Stations in Region I
Codes

Regional Association 11 (Asia)
Working Group
Working Group
Working Group
Rapporteur 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

Regional Association III (South America)
Working Group
Working Group
Working Group
Working Group
Working Group
Rapporteur on
Rapporteur on

on Maritime Meteorology
on Meteorological Telecommunications
on Agricultural Meteorology and Climatology
on Hydrology
on Solar Radiation and Atmospheric Ozone
the Preparation of a Climatic Atlas for South America
the Adoption of Meteorological Codes for Regional Use
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~egional Association IV (North and Central America)

Working Group
Working Group
Working Group
Rapporteur on
Rapporteur on
Rapporteur on

on Meteorological Telecommunications
for Tropical Matters (TROMAT)
on Hydrology
Solar Radiation
Codes
the Preparation of the Atlas for Region IV

Regional Association V (South-West Pacific)
Working Group
Working Group
Working Group
Rapporteur on
Rapporteur on
Rapporteur on

on Meteorological Telecommunications
on Atmospheric Ozone
on Agricultural Meteorology
Tropical Cyclone Damage Mitigation
Regional Basic Synoptic Network and CLIMAT and CLIMAT TEMP Networks
Regional Codes

Regional Association VI (Europe)
Working Group
Working Group
Working Group
Working Group
Working Group
Working Group
Working Group
Rapporteur on

on Meteorological Telecommunications
on Hydrology
on Climatic Atlases
on Exchange within Region VI on Climatological Data for Applied Purposes
on Radiation
on Atmospheric Ozone
on Agricultural Meteorology
the Network of CLIMAT and CLIMAT TEMP Stations in Region VI

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 Applications of Satellite Meteorology to Aviation
Ad hoc Working Group for the Revision of Technical Regulations, Part I and 11, Vol. 11
Commission for Agricultural Meteorology
Advisory Working Group of the Commission for Agricultural Meteorology
Working Group on the Meteorological Factors Concerning Certain Aspects of Soil Deterioration and Erosion
Working Group on Agrometeorological Factors Affecting the World-wide Adaptation and Production of
Cocks foot and Red Clover
Working Group on International Experiments for the Acquisition of Crop-weather Data
Working Group on the Effect of Agrometeorological Factors on Crop Yields and Methods of Forecasting the Yield
Working Group- on Meteorological Factors Concerning Coffee Leaf-rust Disease
Working Group on the Meteorological Aspects of Aerobiology
Working Group on Methods of Agroclimatology
Working Group on Weather and Animal Diseases
Rapporteur on the Use of Shade in Agriculture
Rapporteur on Agroclimatic Maps
Rapporteur an Meteorological Factors Affecting the Commercial Production of Soya Bean
Rapporteur on Livestock Meteorology
Rapporteur on Meteorological Factors Affecting the Commercial Production of Cotton
Rapporteur on Meteorological Effects of Soil Cover
Rapporteur on the Collection and Analysis of Crop Data and Weather Data Concerning the Production of Lucerne
Rapporteur on Meteorological Factors Affecting the Oriental Fruit Moth and the Codling Moth
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Commission for Agricultural Meteorology (continued)
Rapporteur on
Rapporteur on
and Yields
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on
Rapporteur on

Meteorological Factors Affecting Rice Blast
Non-radioactive Pollutants of the Biosphere and their Injurious Effects on Plants, Animals
Measurements of Minimum Temperature near the Surface
Techniques for Frost Prediction
Frost Protection Methods
Controlled Climates
the Economic Va\ue of Agrometeorological Information and Advice
Training Requirements in Agricultural Meteorology
Meteorological Factors Affecting Rice Production

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 (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 040ne
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
Rapporteur on the Technical Regulations
Rapporteur on 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
Applications 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 Maps for Applied Purposes
Rapporteur on Regional Climatic Atlases
Rapporteur on Applications of Climatology to Urban Prablems
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 on Meteorological Instruments and Methods of Observation for Hydrological Purposes
Working Group on Hydrological Instruments and Methods of Observation
Working Group on Data Treatment
Working Group on Hydrological Forecasting
Working Group on Hydrological Design Data for Water Resources Projects
Rapporteur on Standardization
Rapporteur on Precipitation Measurements
Rapporteur on Areal Precipitation
Rapporteur on Snow Cover
Rapporteur on Evaporation
Rapporteur on Operational Assessment of Areal Evaporation
Rapporteur on Areal Assessment of Soil Moisture
Rapporteur on New Methods of Measuring River Discharge
Rapporteur on Levels and Discharge Measurements under Difficult Conditions
Rapporteur on Operation of Hydrometric Networks
Rapporteur on Intercomparison of the Principal Hydrometric Instruments
Rapporteur on Measurement of Sediment Transport
Rapporteur on Measurement of Water Quality (including Temperature)
Rapporteur on Groundwater
Rapporteur on Accuracy of Hydrometric Measurements
Rapporteur on Hydrological Codes
Rapporteur on Requirements for Transmission of Data for Hydrological Purposes
Rapporteur on Hydrological Data Collection and Processing Systems
Rapporteur on Survey of National Hydrological Data Banks
Rapporteur on Secondary Data Treatment
Rapporteur on Forecasting of Ice Formation and Ice Break-up
Rapporteur on Forecasting of Low Flows and Related Aspects of Droughts
Rapporteur on Cost/Benefit Relationship of Hydrological Forecasts
Rapporteur on Influence of Infiltration on Forecasts of Runoff
Rapporteur on Use of Conceptual Models and of WWW Systems for Hydrological Forecasting
Rapporteur on Forecasting of Floods Resulting from Tropical Cyclone Rainfall
Rapporteur on Water Yield
Rapporteur on Design Floods
Rapporteur on Stream flow Water Quality Relationship
Rapporteur on Casebook on Hydrological Network Design Practice
Rapporteur on Information Transfer and Network Design
Rapporteur on Application of WWW to Hydrology
Rapporteur on Atmospheric Vapour Flux
Rapporteur on Maps and Mapping Techniques for Hydrolagical Purposes
Rapporteur on Representative and Experimental Basins
Rapporteur on Terminology in Hydrology
Rapporteur on Universal Decimal Classification in Hydrology
Rapporteur on Training in Hydrology
Rapporteur on 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 Meteor~logical 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 Dbservation (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 Group of the Commission for Marine Meteorology
Working Group on the Marine Meteorological Services System
Working Group on Marine Climatology
Working Group on Sea Ice
Working Group on Technical 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
Working 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 Synoptic Meteorology in the Tropics
Rapporteur on Training in Synoptic Meteorology
Rapporteur on Reporting the State of the Sky in the Tropics

ANN E' X

IX

WHO PUBLICATIONS ISSUED IN 1973

Basic documents
WHO - No.
49

Technical Regulations.

English - French - Russian - Spanish.

Volume I - General. State mf applications.
Volume 11 - Meteorological service for international air navigation.
3rd edition, 1970, supplements Nos. 3 and 4.
60

Agreements and working arrangements with other international
organizations. 3rd edition, 1973. English - French - Russian Spanish.

Official reports
WMO - No.
344

Commission for Maritime Meteorology. Abridged final report of the
sixth session, Tokyo, 9-21 October 1972. English - French Russian - Spanish.

348

Annual Report of the WMO, 1972.
Spanish.

363

Commission for Instruments and Methods of Observation. Abridged
final report of the sixth session, Helsinki, 6-17 August 1973.
English - French - Russian - Spanish.

365

Executive Committee. Abridged report with resolutions of the
twenty~fifth session, Geneva, 20-27 September 1973.
EnglishFrench - Russian - Spanish.

English - French - Russian -

Scientific and technical publications
Publications not included in series
WMO -- No.
2

Meteorological Services of the World. 1971 edition, supplements
Nos. 2 and 3. Bilingual (English/French).

5

Composition of the WMO. 1971 edition, supplements Nos. 6, 7, 8, 9
and 10. Bilingual (English/French).
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Publications not included in

ser~es

(continued)

WMO - No.
8

Guide to meteorological instrument and observing practices.
4th edition. French.
4th edition, supplement No. 1. English.

9

Weather reporting:
Volume A: Observing stations. Revised edition, April 1973 and
October 1973. Bilingual (English/French).
Volume C: Transmissions. 1965 edition, supplements January 1973
to December 1973. Bilingual (English/French).
Volume D: Information for shipping. 1965 edition, supplements
January 1973 to December 1973. Bilingual (English/French).

47

International list of selected, supplementary and auxiliary ships.
Revised edition 1973. Bilingual (English/French).

188

International meteorological tables.
French.

3rd set and amendment No. 2.

240

Compendium of meteorological training facilities.
French.

266

Compendium of lecture notes for training Class IV meteorological
personnel. Volume I. Spanish.

305

Guide on the Global Data-processing System.
No. 1. English - French.

306

Manual on Codes.

Fourth edition.

Volume 11, supplement

English - French.

Volume I

- International meteorological codes, ~1971 edition,
supplements Nos. 2 and 3.
Volume 11 - Regional codes and national coding practices, 1972
edition, supplements Nos. 1 and 2.
335

Compendium of lecture notes in climatology for training Class III
meteorological personnel. French.

338

Twenty years of WMO assistance.

345

One hundred years of international co-operation in meteorology.
English - French - Russian - Spanish.

362

Third international pyrheliometer comparisons.

364

Compendium of meteorology for use by Class I and Class 11 meteorological personnel. Volume I, Part 1 and Part 2. English.

English (reprint).

English.
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Technical Notes
WMO - No.
333

The use of satellite pictures in weather analysis and forecasting.
Technical Note No. 124. English.

339

A study of the agroclimatology of the Highlands of Eastern Africa.
Technical Note No. 125. English.

354

Comparison between pan and lake evaporation.
No. 126. English.

355

Airflow over mountains.

358

The international radiometersonde intercomparison programme
(1970-1971). Technical Note No. 128. English.

361

Energy fluxes over polar surfaces.

370

Lectures presented at the IMO/WMO Centenary conferences.
Note No. 130. English.

Technical Note

Technical Note No. 127.

English.

rechnical Note No. 129.

English.

Technical

WMO - No.
342

Tenth anniversary of the World Weather Watch.

English.

349

WWW consolidated report on the Voluntary Assistance Programme
including projects approved for circulation in 1972. EnglishFrench - Russian - Spanish.

360

Sixth status report on implementation.
Spanish.

English - French - Russian -

WMO - No.
332

Manual for estimation of probable maximum precipitation.
English.

No. 1.

337

Automatic collection and transmission of hydrological observations.
No. 2. English.

341

Benefit and cost analysis of hydrologicQl forecasts.
English.

356

Applications of hydrology to water resources management.
English.

No. 3.
No. 4.

WMO - No.
343

Annotated bibliography on precipitation measurement
No. 17. English.

instruments.
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WMO - No.

351

Standardization in hydrology and related fields. Activities of FAO,
IAEA, Unesco, WHO, WMO, ISO, IAHS. No. 18. English.

353

Snow survey from Earth satellites,

357

Atmospheric vapo~r flux computations for hydrological purposes.
No. 20. English.

No. 19.

English.

WMO - No.
Volume I No. 6.

346

Means of acquisition and communication of ocean data.
Ocean data requirements and communication facilitie~.
English.

350

Means of acquisition and communication of ocean data.
Surface, sub-surface and upper-air observations. No.
(English/French).

7. Bilingual

352

Application of meteorology to marine interests. No. 8.

English.

359

Environmental factors in operations to combat oil
English.

Volume 11 -

spil~s.

No. 9.

No. 10

Methods for the approximate solution of time-dependent problems.
English.

No. 11

The First GARP Global Experiment - Objectives and plans.

English.

No. 12

The Complete Atmospheric Energetics Experiment (CAENEX).

English.

No. 13

The Air Mass Transformation Experiment (AMTEX).

No. 9

Rep~rt of the fourth session of the Tropical Experiment Board.
Geneva, March 1973. English - French - Russian - Spanish.

No. 10

Report on special observing systems for the First GARP Global
Experiment. Geneva, February 1973. English.

No. 1

Experiment design proposal for the GARP Atlantic Tropical Experiment.
English (reprint).

No. 4

The radiation sub-programme for the GARP Atlantic Tropical Experiment.
English.

English.
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WMO - No.
Catalogue of WMO publications.

English.

Joint IOC/WMO Planning Group for IGOSS.

English - Spanish.

326

Distribution of precipitation" in mountainous areas. Volume I Proceedings and key-papers presented during the session.
Bilingual (English/French).

340

Agroclimatology in the semi-arid areas south of the Sahara.
Proceedings of the Regional Technical Conference, Dakar,
8-20 February 1971. Bilingual (English/French).

WMO Bulletin
Volume XXII, Nos.

1~4.

English - French - Russian - Spanish.
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TRUST AND SPECIAL FUNDS
1.

List of the various funds
Ti tle

Reference

Publications Fund

Res. 37(Cg-III) and general summary,
paragraph 6.2

Staff Compensation Plan Reserve Fund

Res. 35(Cg-IIr)

IMO Fund

Res. 45(Cg-IV)

Technical Co-operation Fund

EC-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
Finland:

YAP (ES) alc

Sweden:

Fellowships

Netherlands:
UNEP:
Norway:

alc

New Delhi Telecommunications Center alc

TECOMAP alc
Associate Experts alc

Technical Assistance under funds held in trust:
Kuwait
Saudi Arabia
Fund of the United Nations for the development of West Irian
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Financial osition as at 31 December 1973 of the various s ecial funds (figures
subject to final audit

PUBLICATIONS FUND

US $

US $

Brought forward from 1972

84 211

INCOME:
Per General Fund appropriations
Soles and advertisements
Miscellaneous

91 900
178 020
180

270 100
354 311

OBLIGATIONS incurred ln 1973
Loss on exchange

183 576
449

Net cash surplus carried forward to 1974

184 025
170 286

=======

STAFF COMPENSATION PLAN RESERVE FUND
Brought

forwar~

97 536

from 1972

INCOME:
Subventions from General and other funds
Interest
Profit on exchange

22 720
6 552
11 323

40 595
138 131

OBLIGATIONS incurred in 1973

25 653

Loss on maturing investments

85

Capital of the Fund as at 31 December 1973

25 738
112 393
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IMO FUND

US $
FO,t IMO Prize

50 000

For IMO Lecture

24 382

Interest: Accrued toward~ eighteenth
and nineteenth Prizes

4 002

Capital:

Accrued towards the expenses
for the third IMO Lecture

1 713

US

$

74 382

5 715
80 097

=======
TECHNICAL CO-OPERATION FUND
94 111

Brought forward from 1972
INCOME:
Allocations received from UNDP ($965 000)
and other sources

978 168
650

Miscellaneous

1 072 929
OBLIGATIONS incurred in 1973
Difference on 1972 obligations paid In 1973
Loss on exchange
Capital of the Fund as at 31 December 1973

911 950
875
38 911

951 736
121 193
=======

'VOLUNTARY CONTRIBUTIONS ACCOUNT
8roU'ght forward from 1972
Loss on exchange.
Balance of accourit as at 31 December 1973

13 755
1 001
12 774

=======
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VOLUNTARY ASSISTANCE FUND

US $

Brought forward from 1972

US $
1 445 996

INCOME:
Contributions received In 1973

470 220

Interest

107 151

Miscellaneous
Profit on exchange

1 045
14 208

592 624
2 038 620

OBLIGATIONS incurred in 1973
Capital of the Fund as at 31 December 1973

481 905
1 556 715
=========

A N'N E X XI
DISTRIBUTION' OF STAFF BY NATIONALITIES
(on 31 December 1973)
U

Algeria
Argentina
Australia
Austria
Belgium
Bolivia
Brazil
Bulgaria
Chile
Colombia
Czechoslovakia
Dahomey
Egypt, the Arab Republic of
France
German~ Federal Republic of
Greece
Guinea
Haiti
Honduras
Hungary
India
Indonesia
Iran
Ir,eland
Italy
Japan
Kenya
Malaysia
Netherlands
New Zealand
Nigeria
Norway
Pakistan
Romania
Senegal
Sudan
Spain
Sweden
Switzerland
Union of Soviet Socialist Republics
United Kingdom of Great'Britain
and Northern Irelond
Uni ted States of America·
Uruguay
Viet-Nam, Republic of
Yugoslavia
General Fund
r
UNDP Fund (Administration and Execution)
Supernumerary staff

P
1
1
1
1

G

S

1
1
1

2
5
1
1
1
2

1

5
1
1
1

2

1
1
1

1
1

1

2
8
2

2
40
2

1

1
1
1

1
1

4

1
1

1

1
1
1
6
3
1
1

2

7

1

1
1

1

1

2
3

4

1

5
1
1

1

1

1
1
1
1
1

7
2
13

1
1

2

3

8

46
5

2

60
15

12

19

2

34

7

2

9
1
1
2

1

1
L

82

124

19

26

101

150

9

208
45
9

9

262

.;.,-{

•...

3
1
1
1
1

21

14

1

2

4
49
4
3
1
1
1
1

1
1

3

Total

U Unclassified members'of the Secretariat (Secretary-General and Deputy Secretary-General)
P Professional cat~gQry staff (established posts)
G = General Service,~cat~gory staff (established posts)
S = Supernumerary st~ff (p and G categories)

SUBJECT INDEX
ACC Sub-Committee on Water Resources Development - 37
Accuracy of measurements - 71
Administration - 88
Aerobiology - 30
Aeronautical meteorology - 40
Agricultural meteorology - 63
Agroclimatological surveys - 31
Aircraft reports - 10
Air pollution - 11, 26, 45
Analytical Summary of the Annual Report - 83
Antarctic meteorology - 19
Area forecast system - 42
Atmospheric chemistry - 26
Atmospheric electricity - 29
Atmospheric ozone - 29
Atmospheric SClences - 25
Automatic Picture Transmission (APT) - 13
Automatic marine stations - 10
Automatic weather stations - 71
Automation of observations - 42
Background pollution stations - 11
Baseline stations - 11
Basic synoptic networks - 8
Bathythermograph data - 39
Buoys - 10
Centenary IMO/WMO - 5, 76, 86
Climatic atlases - 43
Climatic fluctuations - 26

INDEX
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Climatology - 62
Codes, meteorological
- GRID code forms - 15
- Hydrological codes - 16
- Ice-analysis code - 16

- International hydrological codes - 35
- Manual on codes - 16
- SAREP code - 16
- SYNOP and SHIP codes - 15
Coffee leaf-rust disease - 31
Commissions, Technical - 69
- Commission for Aeronautical Meteorology (CAeM) - 40
- Working Group on Aeronautical Climatology - 41
- Working Group on Aeronautical Requirements for Meteorological
Observations and Specialized Instruments - 42
- Working Group on the Area Forecast System - 42
- Commission for Agricultural Meteorology (CAgM) - 30
- Working Group on Meteorological Aspects of Aerobiology - 30
- Working Group on International Experiments for the Acquisition
of Crop Weather Data - 31
- Working Group on Meteorological Factors Concerning Coffee
Leaf-rust Disease - 31
- Commission for Atmospheric Sciences (CAS) - 22, 25
Sixth session - 25
- Working Group on Climatic Fluctuations - 25
- Working Group on Cloud Physics and Weather Modification - 25, 28
- Working Group on the Effects of Air Pollution on the Dynamics
of the Atmosphere - 26
- Working Group on Numerical Weather Prediction - 27
- Working Group on the Revision of the Technical Regulations - 28
- Working Group on Tropical Meteorology - 25
- Commission for Basic Systems (CBS) - 7
- Working Group on Codes - 15
- Working Group on the Global Data-processing System - 16
- Working Group on the Global Observing System - 7

INDEX
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- Working Group on the Global Telecommunication System - 21
- Commission for Hydrology (CHy) - 33
- Advisory Working Group - 37
- Working Group on the Guide and Technical Regulations - 34
- Commission for Instruments and Methods of Observation (CIMO) - 69
- Working Group on Accuracy of Measurements - 71
- Sixth session - 69
- Working Group on Automatic Meteorological Observing Stations - 71
Working Group on Observations and Instruments in Cold Climates - 71
- Commission for Marine Meteorology (CMM) - 37
- Working Group on Marine Climatology - 37
- Working Group on the Marine Meteorological Services System - 38
- Working Group on Sea Ice - 38
- Working Group on Technical Problems - 39
- Commission for Special Applications of Meteorology and Climatology (CoSAMC) - 43
- Advisory Working Group - 43
- Working Group on Climatic Atlases - 43
Sixth session of the Commission - 44
- Officers - Annex III
- Working groups and rapporteurs - Annex VIII
Compendia - 64
Composition of the Organization - 81
Computer programmes used in meteorology - 17
Constitutional and regulatory matters - 81
Contributions - 88

Data processing (see GDPS)
Development of Meteorological and Hydrological Services - 59
Drought in West Africa - 32

Early warning of crop failure - 32
Economic and social development - 47, 64

INDEX
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Economic Commissions of the UN
~

ECA

-

ECAFE

~

ECE

-

ECLA

-

63, 84
48, 84
84
63, 84

Relations with - 84
Education and training - 4,

60, 64, 65

Executive Committee
Changes in membership in 1973 - 81
- Committees, working groups and panels of experts - Annex VIII
- Membership - Annex III
Panel of Experts on IHD - 36
- Panel of Experts on Meteorological Aspects of Air Pollution - 45
- Panel of Experts on Meteorological Education and Training - 17, 64
- Panel of Experts on Meteorology and Economic and
Social Development - 49
- Panel of Experts on Meteorological Satellites - 13
- Panel of Experts on Tropical Cyclones - 46
- Panel of Experts on Weather Modification - 25
- Panel of Experts on Atmospheric Aspects of Environmental
Pollution - 45
Expert missions (table) - 57
External relations, legal and administrative matters - 81
Fellowships - 55, 58
Financial matters - 88
Fixed ocean stations - 9
Forest meteorology - 32
Funds in trust - 54, Annex V
General review - 1
Global Atmospheric Research Programme (GARP) - 22, 25, 69
- First Global Experiment - 22
- GATE trial period - 24

INDEX
- Implementation Fund - 22
- International Scientific and Management Group (ISMG) - 23
- Joint Organizing Committee (JOC) - 22
- Joint Planning Staff (JPS) - 22
- Monsoon Experiment - 23
- Polar Experiment - 23
- Publications - 22
- Tropical Experiment (GATE) - 23
- Tropical Experiment Board (TEB) - 23
Global Data-processing System (GDPS) - 13, 60, 66
- Real-time applications - 14
- Non-real-time applications - 15
- Working Group on GDPS - 16
Global Investigation of Pollution ln the Marine Environment (GIPME) - 40
Global Observing System (GOS) - 7, 59
- Implementation - 7
- Planned meteorological satellites - 12
- Satellite sub-system - 12
- Surface-based sub-system - 8
- Working Group on GOS - 7
Global Telecommunication System (GTS) - 17, 60, 65
- Implementation - 17
- Manual on the GTS - 18
- National networks - 20
- Planning - 21
- Regional networks - 18, 19, 20
Ground observations of atmospheric electricity - 29
Ground weather-radar stations - 10
Group of Experts on the Scientific Aspects of Marine Pollution (GESAMP) - 40
Guides to
- Agricultural Meteorological Practices - 30
- Applications of Meteorology - 44
- Global Data-processing System - 16
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INDEX
- Hydrological Practices - 34
- Marine Meteorological Services System - 38
- Meteorological Instrument and Observing Practices - 71, 72

Human biometeorology - 44
Human Environment, UN Conference on the - 46
Hydrology
Hydrological data transmission, processing and retrieval - 35
- Hydrological forecasting - 35
- Hydrological instruments and methods of observation - 34
- Hydrology and water resources development - 33
- Hydrological networks - 34, 36
- Operational Hydrology Programme (OHP) - 33
- Operational Hydrology Reports - 34
- Operational Hydrology Series - 35
Hydrometeorology - 62
ICAO conjoint CAeM/ICAO session - 40
IMP Prize - 5
IMO/WMO Centenary - 5, 76, 86
Instrument comparisons - 69
- Pit gauges - 69
- Radiation measurements - 70
- Sampling and analysis techniques for sulphur compounds - 70
- Temperature reference sondes - 70
Instruments and methods of observation - 69
Integrated Global Ocean Station System (IGOSS) - 39
- BATHY Pilot Project - 39
- Pilot Project on Monitoring of Marine Pollution - 39
Interagency Group on Agricultural Biometeorology - 31
Intergovernmental Oceanographic Commission - 37
- Joint IOC/WMO Group of Experts on Technical Systems
Design and Development and Service Requirements (ITECH) - 39
- Joint IOC/WMO Planning Group for IGOSS (IPLAN) - 40

·

.'

INDEX

- Working Group on International Oceanographic Data Exchange - 38
International Co-ordination Group for Global Investigation of Pollution ln the
Marine Environment (GIPME) - 40
International Council of Scientific Unions (ICSU) - 22
International Glossary of Hydrology - 36
International Hydrographic Bureau - 38
International Hydrological Decade - 33, 36
International Meteorological Vocabulary - 27
International organizations, relations and co-ordination with - 83
International sea-lce nomenclature - 38
International Society of Biometeorology - 44
Interpretation, translation and documentation services - 80
Joint Group of Experts on the Scientific Aspects of Marine Pollution (GESAMP) - 40
Joint Staff Pension Fund - 91
Joint Task Team on Interdisciplinary and Interorganizational Data and
Information Management and Referral - 39
League of Red Cross Societies (LRCS) - 48, 77
Main Trunk Circuit - 18, 20
Man and the Biosphere Programme of Unesco - 42
Man and his environment - 2, 30, 62
Manual for Sampling and Analysis Techniques for Chemical Constituents in
Air and Precipitation (Guidelines for Baseline Stations and Regional
Stations with Extended Programme0- 45
Marine climatology - 37
Marine climatological summaries - 37
Marine meteorology - 38
Marine pollution - 40
Meetings of the United Nations, participation ln - 84
Members of WMO - 5, 81, Annex I
Meteorological rockets - 11
METNO and WIFMA telegraphic messages - 73
Meteorology and economic and social development - 49
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INDEX
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Mobile ships - 9
Research vessels - 9

National Meteorological Centres (NMCs) - 15
National telecommunication networks - 20
New Development Fund - 56
North Atlantic Ocean Stations (NAOS) - 9
Numerical weather prediction - 26, 65
Observations (see GOS)
Ocean affairs - 37
Officers of the Organization - 81, Annex III
Other international organizations, relations with - 85
Ozone Data for the World - 29
Permanent Representatives of Members with WMO - Annex 11
Physical meteorology - 27
Programme of conferences - 78
Publications programme - 72
- Basic Synoptic Networks of Observing Stations - 74
- International guides and manuals - 72
- International List of Selected, Supplementary and Auxiliary Ships - 74
- Operational hydrology reports - 34
- Publication No. 9 - 72
- Technical Notes - 42, 45, 72, 75
- Technical Regulations - 34
- WMO Bulletin - 74
Publications issued in 1973 - Annex IX
- Publication sales and distribution - 90
Public information - 76
- Brochures and leaflets - 78
- Film loan service - 77
_ IMO/WMO Centenary celebrations - 76
_ Photographic archives - 78

INDEX

- Press services - 78
- Television and radio 78
- World Meteorological Day 1973 - 76

Regional air-pollution stations - 11
Regional associations - 67
- I

(Africa)
- Sixth session - 67
- Tropical Cyclone Committee for the South-West Indian Ocean - 47
- Working Group on Meteorological Telecommunications - 18

- 11

(Asia)
- Regional telecommunication plan - 18

- III

(South America)
- Working Group on Meteorological Telecommunications - 19

- IV

(North and Central America)
- Sixth session - 68
- Working Group on Meteorological Telecommunications - 19

- V

- South-West Pacific

- VI

- Working Group on Meteorological Telecommunications - 19
(Europe)
- Working Group on Hydrology - 36

Officers - Annex III
- Working groups and rapporteurs - Annex VIII
Regional Conference on the Role of Meteorological Services in the
Economic Development of Asia and the South-West Pacific - 49
R~gional

Meteorological Centres (RMCs) - 14

- Output products - 14
Regional telecommunication networks - 18
Research awards, WMO - 29
Research programme - 2, 22, 60, 61
Research vessels - 9

Satellite meteorology - 12, 27
- ATS - 12
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INDEX
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- Automatic Picture Transmission - 13, 35
- Developments- in - 24
- ESSA - 12
- Geostationary - 12

- nos -

12

- METEOR - 12
- NIMBUS - 12
- NOM - 12
- SIRS - 12
- SMS - 24
- TOS - 12
Scientific Committee on Oceanic Research (SCOR) - 23
Sea ice - 38
Seminar on tropical cyclone forecasting techniques and warning systems in
Asia and the South-West Pacific - 49
Snow survey - 35
Solar Radiation and Balance Data - 29
Special applications of meteorology and climatology - 43
Specialized agencies of the UN, relations with - 85
Special Sahelian Office (UN) - 33
Staff matters - 90
- Distribution by nationalities - Annex XI
- Staff Rules - 91
Standard atmosphere - 27
Sudano-Sahelian zone - 32
Surface observations - 8
Symposia
- Symposium on the Design of Water Resources Projects with
Inadequate Data - 36
- Symposium on the Agrometeorology of the Wheat Crop - 31
- Symposium on the Physical Behaviour of Radioactive
Contaminants in the Atmosphere (IAEA/WMO) - 29
- WMO/IAMAP Symposium on Mesoscale Representation and
Fine-mesh Modelling - 27, 28

INDEX
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Technical Commissions - 69
- Officers of - Annex III
- Working Groups and

R~pporteurs

- Annex VIII

Technical Conferences
- on the Agroclimatology of the Highlands of Eastern Africa - 32
- WMO/WHO Technical Conference on the Observation and Measurement bf
Atmospheric Pollution (TECOMAP) - 46, 71
Technical Co-operation Programme - 3, 50
Index of technical assistance provided in 1973 - Annex IV
- Technical Assistance component (UNDP) - Annex

V

- Country programmes - 50
- Field programmes - 90
- Inter-country programmes - 50
- Large-scale projects - 52,

Annex VI

Technical Library - 75
Technical Notes - 42, 45, 72, 75 t

Annex XI

Technical Regulations - 34, 41
Telecommunications (see GTS)
Training (see Education and training)
Tropical cyclones
- Joint LRCS/WMO/ECAFE Mission on Community Preparedness and
Disaster Prevention - 48
- Plan of action - 46
- RA I Tropical Cyclone Committee for the South-West Indian Ocean - 47
- Typhoon Committee - 47
- WMO/ECAFE Panel on Tropical Cyclones - 48
- WMO Tropical Cyclone Project - 25, 46
Tropical meteorology - 25
Trust and special funds -

8~

Annex X

Universal Decimal Classification (UDC) - 27
United Nations and subsidiary organs, relations with - 83
- Analytical Summary of the Annual Report - 83

INDEX
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- Economic and Social Council (ECOSOC) - 83
- Joint Inspection Unit - 84
_ Recommendations addressed by the United Nations to the Organization - 83
UN Conference on the Human Environment - 46
UN Environment

Progra~me

- 26, 45, 71, 84

- International Referral System - 39
United Nations Development Programme (UNDP) - 50
- Country programming - Annex V
- Inter-country programming - Annex V
- Large-scale projects - Annex VI
Upper-air observations - 8
Voluntary Assistance Programme (VAP) - 50, 54
- Contributions - 55,

Annex VII

- Projects approved for circulation - 54
- Status of implementation - 55

Weather modification - 26
WMO/IAMAP Scientific Conference on - 29
WMO/Unesco Meeting on Hydrological Problems in Europe - 36
Working arrangements with WMO - 85
Working Capital Fund - 89
World Climatic Atlas Project - 43, 44
World food production - 30
World Meteorological Centres (WMCs) - 14
World Meteorological Day - 5, 76
World Weather Watch - 1, 6, 59
- Status Report - 7
- Informal Planning Meetings on NAOS - 9
- Conference of Plenipotentiary Delegations - 9
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