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THE WORLD METEOROLOGICAL ORGANIZATION

The World Meteorological Organization (WMO), of which 159'" States and Territories are Members, is a
specialized agency ofthe United Nations. The purposes of the Organization are:

(a) To facilitate world-wide co-operation in the establishment of networks of stations for the making of
Ineteorological observations as well as hydrological and other geophysical observations related to meteorology,
and to promote the establishment and maintenance of centres charged with the provision of meteorological and
related services;
(b) To promote the establishment and maintenance of systems for the rapid exchange of meteorological and
related information;
(c) To promote standardization ofm.eteorological and related observations and to ensure the uniform publication of observations and statistics;
(d) To further the application of m.eteorology to aviation, shipping, water problems, agriculture and other
human activities;
(e) To promote activities in operational hydrology and to further close co-operation between Meteorological
and Hydrological Services; and
(fJ To encourage research and training in meteorology and, as appropriate, in related fields and to assist in
co-ordinating the international aspects of such research and training.
(Convention ofthe World Meteorological Organization, Article 2)

The Organization consists of the following:
The World Meteorological Congress, the supreme body of the Organization, brings together the delegates of
Members once every four years to determine general policies for the fulfilment ofthe purposes ofthe Organization,
to approve long-term plans, to authorize maximum expenditures for the following financial period, to adopt Technical
Regulations relating to international meteorological and operational hydrological practice, to elect the President and
Vice-Presidents of the Organization and members of the Executive Council and to appoint the Secretary-General;
The Executive Council, composed of 36 directors of national Meteorological or Hydrometeorological Services, meets
at least once a year to review the activities of the Organization and to implement the programmes approved by
CongTess;
The six regional associations (Africa, Asia, South America, North and Central America, South-West Pacific and
Europe), composed of Member governments, co-ordinate meteorological and related activities within their respective
Regions;
The eight technical commissions, composed of experts designated by Members, study matters within their specific
areas of competence (technical commissions have been established for basic systems, instruments and methods of
observation, atmospheric sciences, aeronautical meteorology, agricultural meteorology, marine meteorology,
hydrology, and climatology);
The Secretariat, headed by the Secretary-General, serves as the administrative, documentation and information
centre of the Organization. It prepares, edits, produces and distributes the publications of the Organization, carries
out the duties specified in the Convention and other Basic Documents and provides secretariat support to the work
of the constituent bodies ofWMO described above.
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The year 1990 marked the fortieth anniversary ofWMO, an important milestone in the
life of the Organization. The year also saw
in various parts of the globe significant
political and socio-economic changes which
were inevitably linked to developments in a
number ofWMO programme areas. In 1990
a particularly notable feature was the high
level of interest in climate-change and other
environmental issues of world-wide concern
- issues which are highlighted in the
present Annual Report.
The Intergovernmental Panel on Climate
Change (IPCC), established jointly by WMO
and UNEP in 1988, completed its First
Assessment Report in August. The report
was considered by the Second World
Climate Conference, which met in scientific
and technical sessions from 29 October to
2 November and subsequently in ministerial
sessions on 6 and 7 November. An ad hoc
preparatory meeting was also convened to
discuss the preliminary steps towards negotiations of a framework convention on
climate change.
These matters were reported to the fortyfifth session of the General Assembly of the
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United Nations which adopted Resolution
45/212. This resolution endorsed, inter alia,
the drawing up of a framework convention
on climate change and set up institutional
and financial mechanisms to this end. The
negotiation process will have considerable
impact on the work of the Organization in
the coming years.
Important developments were encountered during the year in a number of other
programme areas, including those related
to the International Decade for Natural
Disaster Reduction. The present report
provides a summary on various areas of
activity throughout the year.
In brief, 1990 has been a significant year
in which many of the Organization's activities have been the focus of attention not
only of the meteorological and hydrological
community but also of governments, the
media and the general public. I am pleased
that WMO and its Member countries have
responded vigorously to their new as well as
their traditional responsibilities. We should
now look forward to further important challenges and opportunities as we advance
through the decade towards the next century.

G. O. P. Obasi
Secretary-General
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The year 1990 was a momentous
and exciting one for the World
Meteorological Organization. It was
a period of intense activity with
emphasis on climate-change and
environmental issues. The first
as sessment report of the Intergovernmental Panel on Climate
Change (IPCC) was completed at
the end of August. The Second
World Climate Conference (SWCC)
took place in Geneva from 29
October to 7 November with a
record numb er of participants as
well as media representatives at
both the scientific and ministerial
sessions. The first steps were taken
towards n egotiations of a framework convention on climate change
and Professor G. O. P. Obasi,
Secretary-General, addressed the
fo rty-fifth session of the General
Assembly of the United Nations
during its discussions on 'Protection of the global climate for
present and future generations of
mankind'.
Despite the enormous build-up
of activities related to climate
change, the Organization success-
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fully carried out its other programme activities in accordance
with the decisions of Tenth
Congress reflected in the Second
Long-Term Plan. WMO also continued to fulfil its basic role of
providing the international support
that Members require to meet their
national responsibilities. Of particular note in this regard was
the 1990 extraordinary session of
the WMO Commission for Basic
Systems, which reviewed in detail
the main components of the World
Weather Watch, on which the
Organization's activities largely
depend.
The Organization celebrated its
fortieth anniversary in March 1990.
In Geneva a special ceremony was
organized to commemorate both the
anniversary and World Meteorological Day (WMD) (see p.4). This
event also helped la unch the UN
International Decade for Natural
Disaster Reduction (IDNDR) as the
ceremony included a presentation
on the WMD theme, 'Natural disaster reduction: How Meteorological
and Hydrological Services can

The first image (PC-enhanced) from the
Chinese satellite FY-1 B depicting the
northern Sea of Japan (see p. 24) (Satellite
Meteorological Centre,SMA, China)

help'. An illustrated booklet was
distributed to guests and the WMO
video film on the same topic was
projected in its three different
versions - English, French and
Spanish.
Other highlights during the year
were the Technical Conference on
the Economic and Social Benefits of
Meteorological and Hydrological
Services, the International TOGA
Scientific Conference and the RA IIII
RA IV Technical Conference on El
Nino and its Climatic Implications.

Participants at the forty-second session of the Executive Council, Geneva, June 1990 (WMOj8ianco)
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Many other important events took
place and close contact with governments a nd national Services was
maintained thr ough visits by the
Secretary-General and other senior
staff to countries around the world.
Numerous meetings were organized
or co-sponsored by WMO in 1990, as
can be seen by glancing through this
report. It can also be seen that many
sessions were hosted by Member
countries, thereby strengthening the
links with meteorological and hydrological communities to the benefit of
all. WMO was, as always, able to
'count on the unstinting and gener:ous support of its Members (now
totalling 159).
puring the year 1990, about 130
Members received support through
the WMO Technical Co-operation
Programme. The estimated value of
assistance provided was of the order
of US $33 million - roughly the
same as in 1989. UNDP assistance
totalled 53 p er cent, VCP 28 per
cent, trust funds 16 per cent and the
WMO regular budget 3 per cent.
The discussions of the Executive
Council at its forty-second session
covered the whole range of WMO
activities. The relatively detailed
summary of the work of EC-XLII
which follows therefore also gives a
general review of the activities of the
Organization in 1990. Further information on individual events and
programme activities will be found
in this and the following chapters.
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Executive Council, fortysecond session, Geneva,
June 1990
As this was the last session of the
Executive Council before Eleventh
Congress, the Council had to record
its comments and recommendations
on a number of highly important
matters. Among these figured the
Secretary-General's proposed programme and budget for 1992-1995
and all that this implies , and the
Third Long-term Plan drafted by the
EC Working Group on Long-term
Planning. Some highlights of the
discussions are given below.

Operational WWW Systems
Evaluations
Progress in the Operational WWW
Systems Evaluation (OWSE ) for
Mrica was regarded as satisfactory.
One important lesson learnt from
the project's first phase was that
local technicians must receive more
extensi ve training in basic repair
and maintenance work and that
arrangements should be made to
ensure an adequate supply of spare
parts. Phase II focuses on meteorological data distribution through
METEOSAT-4. The Executive Council
asked donors to consider requirements for the OWSE-AF as urgent
and authorized the SecretaryGeneral to give priority to this
proj ect when re-allocating funds
from savings elsewhere.
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The final report on the OWSE
for the North Atlantic was completed early in th e year. The
Council agreed that, because of its
length, the report itself should be
issued in English only, with
summaries in English, French,
Russian and Spanish . Further
information is given in the chapter
on the World Weather Watch
Programme.

Tropical cyclones
In the context of the Tropical
Cyclone Programme, the Executive
Council adopted a plan of action
for the IDNDR with the following
aims:
• Assessment of the magnitude of
the risk of each type of disaster;
• Sufficiently accurate forecasting
of the parameters required to
provide sufficiently advanced
warning of the actual occurrence
of a disaster;
• Reduction to a minimum of the
impact of any disaster on the
population; and
• Assessment of the success of
disaster-reduction methods and
plans , and implementation of
improvements.
Members were called upon to
become actively involved in the
implementation of the IDNDR at the
national level.

Second World Climate Conference:
Professor G. O. P. Obasi, SecretaryGeneral of WMO (right), accompanied by
Dr M. K. Tolba, Executive Director of
UNEP (centre), greets H.M. King Hussein
of Jordan (WMO;Volare)
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The, Second World Climate Conference
took place in the International
Conference Centre of Geneva, Seen
here on the podium: Professor
G, 0, p, Obasi, Mr, lou Jingmeng,
President of WMO and Conference
Chairman, and Dr M. K. Tolba
(WMOjVolare)

SECOND WORLD CLIMATE CONFERENCE
During the period 29 October to 7 November, world attention
was focused on WMO and the five other international organizations (UNEP, UNESCO and its IOC, FAO and ICSU) which
co-sponsored the Second World Climate Conference,
The scientific and technical sessions during the first six days
were of a highly interdisciplinary nature. The 747 participants
from 116 countries adopted a Conference Statement containing
many recommendations for future action.The Statement points
out that 'if the increase of greenhouse gas concentrations is not
limited, the predicted climate change would place stresses on
natural and social systems unprecedented in the past 10 000
years'. Indeed, the Statement concludes that 'notwithstanding
scientific and economic uncertainties, nations should now take
steps towards reducing sources and increasing sinks of greenhouse gases through national and regional actions, and
negotiation of a global convention on climate and related legal
instruments' ,
H.M. the King of Jordan, the President of Switzerland, and
the Prime Ministers of France, Malta, Tuvalu and the United
Kingdom spoke at the opening ceremony of the ministerial
sessions, at which 137 countries were represented. The
Ministerial Declaration was endorsed by the countries present.
It, too, affirmed that the potential impact of climate change
could pose an environmental threat of a magnitude unknown to
date and could jeopardize the social and economic development

Climate and climate change
In response to UN General Assembly
R esolution 44/207 adopte d in
D ecember 1989, the Executive
Council authorized the convening,
jointly with UNEP, of an ad hoc working group of government experts to
p ave the way for n egotiations on a
climate change convention (see p. 13).

of some areas. The Declaration states that 'a global response,
while ensuring sustainable development of all countries, must
be decided and implemented without further delay' and calls for
'negotiations on a framework convention on climate change to
begin without delay after a decision is taken by the 45th session
of the General Assembly of the United Nations'.
The Conference Statement and Ministerial Declaration both
invite Eleventh Congress to review the structure of the World
Climate Programme so as to ensure effective co-ordination of
climate- and climate-change-related research and monitoring
programmes,
More than 460 media representatives ensured global coverage of the conference, making it one of the most important
UN-sponsored events in Geneva as regards media coverage.
Three major press conferences and numerous briefings, particularly during the ministerial sessions, were organized. As a result
of articles in the press as well as broadcasts on radio and television, the public has become increasingly aware of the
problems that nations must now resolve,
A full report on the Conference is given in the next chapter.

The plan of the Climate Ch ange
Detection Project was approved by
the Council , which requested that
detail s be worked out and cir culated to Members urgently, in order
to produce tangible results as early
as possible, The Council particularly wel come d t h e data-rescue
efforts made in Region 1. Members,
UNDP and UNEP were asked to

support an extension of t h e scheme
to other Regions. The Council al so
strongly supporte d the d evelopment of glob al baseline d atasets
and a historical archive.
In formulating its sci entific
assessment of climate change, the
IPCC Working Group I had u sed as
a basis the main el em ents of the
WCRP scientific strategy. The

3
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WMO'S FORTIETH ANNIVERSARY - WORLD METEOROLOGICAL DAY (WMD)
A new page in the history of international co-operation in
meteorology was turned when the Convention of the World
Meteorological Organization came into force on 23 March 1950.
The International Meteorological Organization (lMO), which had
been in existence since 1873, was thus transformed into the
intergovernmental Organization we know today. Each year,
World Meteorological Day commemorates this event.
In many countries, WMD celebrations on 23 March 1990
became gala occasions as Meteorological and Hydrological
. Services also feted the 40th anniversary of the Organization.
In Geneva, a commemorative ceremony took place in the
International Conference Centre. Guests included representatives of the Swiss and Genevese authorities, the Geneva
diplomatic corps, the United Nations, other intergovernmental
and non-governmental organizations, and the media, as well as
Secretariat staff.
As speakers addressed the gathering, the landmarks in the
history of the Organization were portrayed: the creation of IMO;
the birth of WMO and its fledgling years as a specialized agency
. of the UN; the advances in science and technology that, over the
last forty years, have revolutionized the provision of meteorological services; and finally the present-day situation, with WMO
playing a key role on the world scene, confronted by global environment and climate-change issues. The difficulties and the
achievements of this long period were highlighted.
Anticipating the next millennium and beyond, speakers drew
attention to the even greater challenges likely to be encountered
by Meteorological and Hydrological Services in the future - a
future in which there will be an increasing need for meteorological and hydrological information to help nations to develop
sustainable life-styles.
Participants at the cer-emony, especially those from the
IDNDR Secretariat, the League of Red Crescent and Red Cross
Societies and civil defence authorities in Geneva, were particularly interested in the presentation on 'Natural Disaster
Reduction: How Meteorological and Hydrological Services can
help', the theme of World Meteorological Day 1990.
On this occasion also, plaques of appreciation were presented to Sir Arthur Davies, Dr R. L. Kintanar and Dr A. Nyberg,
as well as to Miss Ingeborg Holder (a staff member who has
served in the Secretariat for more than 30 years).
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Two publications were issued to mark the event: Forty years
of progress and achievement: A historical review of WMO,
edited by Sir Arthur Davies, and The WMO Achievement, aimed
at the general public. Special commemorative lapel pins were
also widely distributed. Anniversary watches, ties and scarves
were popular souvenirs.
At the close of the ceremony, guests attended a reception
generously offered by the Swiss Confederation, the Republic and
Canton of Geneva, and the City of Geneva .

Below left: Dr. J. Rasmussen (master of ceremonies) at the
rostrum introduces the speakers. Left to right: Dr A. Nyberg, a
former President of WMO; Mr J. Martenson, representing the
Secretary-General of the United Nations; Ambassador J. -Po
Keusch, representing the President of the Swiss Confederation; '
Professor G. O. P. Obasi, Secretary-General; Mr lou Jingmeng,
President of WMO; Mr D. Fbl/mi, President of the State Council
of the Republic and Canton of Geneva; Sir Arthur Davies,
Secrefary-General Emeritus; and Dr R. L. Kintanar, also a
former President of WMO (WMO/Bianco)
Below right: Representatives of the Swiss and Genevese
authorities welcome Professor and Mrs Obasi to the reception
(WMO/Bianco)
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Council endorsed the working
group's list of essential tasks for
reducing uncertainties in assessing
future climate changes, which
proposed action:
• To accelerate the development of
global ocean-atmosphere climate
models;
• To further develop theoretical
and field studies of critical climate processes such as the role
of clouds in controlling radiation
transfer;
• To maintain and improve global
atmospheric and land observing
systems, especially those using
satellites; and
• To institute systematic observations of the world ocean
circulation, heat content and
chemical composition.
Global Atmosphere Watch (GAW)
In its review of the plans for the
development of the Global Atmosphere Watch, the Executive Council
observed that the cost involved
would be insignificant in comparison
with the economic implications of
any changes in atmospheric composition and climate. The Council
agreed with the Commission for
Atmospheric Sciences that Members
should regard observations of atmospheric composition as having the
same importance as conventional
meteorological observations. It
urged them to support the imple-
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AWARDS CONFERRED BY EC-XLII
• The thirty-fifth IMO Prize was conferred on Dr Richard E. Hallgren (USA).
• The 1990 Research Award for Young Scientists was awarded to Dr Andrew Edwin
Okeyo (Kenya) for his paper, a PhD. thesis summary, entitled 'Towards the development of a forecasting numerical model for Kenya'.
• The 1990 Professor Dr Vilho Vaisala Award for the best scientific paper on meteorological instruments and methods of observatiori was conferred on Messrs P. T.
May, K. P. Moran and R. G. Strauch (USA), joint authors of 'The accuracy of RASS*
temperature measurement' (Journal of Applied Meteorology 28 (12)).
• The 1991 Norbert Gerbier-Mumm Award winners were Messrs B. Seguin, E. Assad,
J. P. Freteaud, J. Imbernon, Y. Kerr and J. P. Lagouarde for their paper entitled 'Use
of meteorological satellites for water balance monitoring in Sahelian regions'.
*Radio Acoustic Sounding System

mentation of GAW to the fullest
extent, in particular as concerns the
establishment of observatory-type
stations of global importance. The
Council was pleased to learn that
the Japan Meteorological Agency
had established a World Data
Centre for greenhouse gases and
encouraged Members to submit to
the Centre all their relevant past
and current data. For further details
about GAW activities, see pages 32
and 33.
Drought
The Council adopted a WMO plan of
action to support the combat against
drought and desertification, and
approved its implementation within
the limits of specified resources. The

Recipients of the plaques of appreciation with the SecretaryGeneral and the President of WMO (WMO/Bianco)

strategy provides for continued
support to Members in respect of
acquiring, processing and disseminating agrometeorological data; for
research and development projects;
for Drought Monitoring Centres in
Africa; and for education and training
activities in relevant fields .
Water resources
The proposals of the Commission
for Hydrology to modify the structure of the Hydrology and Water
Resources Programme were considered by the Executive Council,
which agreed that there should be
three components:
• Operational Hydrology Programme:
basic systems;

Guests enjoy the reception offered by the Swiss and Genevese
authorities (WMO/Bianco)
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SIR ARTHUR DAVIES
K.B.E., M.Sc., DR. (H.C.), DR. ES Sc. (H.C.), D.Sc. (HON.),
SECRETARy-GENERAL EMERITUS
Sir Arthur Davies died on 13 November 1990. He will long be remembered by the
scientific community for his outstanding service in furthering international cooperation in meteorology and operational hydrology. For almost 25 years, Sir Arthur
guided the activities of the World Meteorological Organization as its SecretaryGeneral. During that period, he superintended the establishment of both the World
Weather Watch and the World Climate Programme. After his retirement, Sir Arthur
continued to work closely with and on behalf of WMO. Of special note is his work as
editor of the historical review Forty years of progress and achievement, which was
published in 1990 to mark the fortieth anniversary of the Organization . .

• Operational Hydrology Programme:
applications and environment;
• Programme on water-related
issues.
The Council was pleased to see
that the proposed programme for the
eleventh financial period showed an
increase in activities in climate studies, in environmental management
as well as at the interfaces between
operational hydrology and meteorology. There was also a shift in
emphasis towards the study of
surface- and groundwater quality,
the hydrology of urban areas, lakes
and reservoirs. The Council encouraged Members to respond positively
to requests for hydrological data for
use by the Global Runoff Data
Centre (Koblenz) and to contribute to
the planning and execution of Global
Energy and Water Cycle Experiment
(GEWEX) projects.
Noting that freshwater resources
would be a specific item for discussion · at the UN Conference
on Environment and Development,
to be held in 1992, the Council
welcomed the arrangements being
made forWMO to convene in
January 1992, on behalf of the
specialized agencies concerned, an
international conference entitled
'Water and the Environment Resources to be Shared'.
Training

A questionnaire on current and
future training requirements was
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sent to all Members in May 1989.
The Council recognized the importance of such surveys and
enco uraged those Members who
had not yet replied to the questionnaire to do so in order that a
suitable manpower development
strategy could be formulated in
close collaboration with UNDP,
VCP and donor countries und er
trust-fund arrangements.
The Council drew attention to
the need to reduce as far as possible
the escalating costs to WMO of

training activities, and made the
following suggestions:
• As far as possible, meteorologists
should be trained on concentrated
courses after graduating with
degrees in science, rather than on
longer courses leading to a degree
in meteorology;
• Specialized training, for which
there is a great need, could be
provided through co-operative
ventures with other organizations
or Members;

POLICY-RELATED MEETINGS
Date and place

Title

29 Jan.-2 Feb.
Canberra and
Melbourne, Australia

Twenty-second session of the Bureau

26-30 March
Geneva

Technical Conference on the Economic and Social Benefits
of Meteorological and Hydrological Services

4-7 and 9 June
. Geneva

EC Working Group on Long-term Planning - fifth session

8 June
Geneva

Joint meeting of the WMO and UNEP Bureaux

11 June
Geneva

Financia·1Advisory Committee - ninth session

11-23 June
Geneva

Executive Council - forty-second session

8-10 November
~il~Meeting of the Presidents of Technical Commissions
Geneva and Buchillon, ···
Switzerland

WMO TECHNICAL CONFERENCE ON THE ECONOMIC AND SOCIAL BENEFITS OF
METEOROLOGICAL AND HYDROLOGICAL SERVICES
The WMO Technical Conference on the Economic and Social
Benefits of Meteorological and Hydrological Services was held
in Geneva from 26 to 30 March 1990 in response to the
request of Tenth Congress to stimulate and promote studies
on the subject.
The conference was attended by 125 participants from 67
countries, including the President of WMO, presidents of WMO
regional associations and technical commissions, many directors, managers, and experts from national Meteorological and
Hydrological Services, as well as planners, economists, social
scientists and specialists from universities, other institutes and
private consultant firms. Altogether, 61 papers were presented
by speakers from all parts of the world.
In opening the conference, the Secretary-General of WMO,
Professor G. O. P. Obasi, referred to similar studies on the
subject which had been carried out with WMO participation
during the last 30 years and noted that there had always
been a clearly recognized connection between these studies
and management aspects of national Meteorological and
Hydrological Services. As global concern about climate
change and environmental pollution led to increasing awareness of the importance of meteorology and hydrology, many
of the earlier concepts had to be reconsidered. New scientific results and new technologies offered possibilities for
improving services; however, they also entailed increasing
costs to provide these services. National Meteorological and
Hydrological Services should be able to present a wellfounded case to their national authorities regarding their
contribution to the national development, in order to
convince them of the necessity to give the appropriate
support for the continuing growth and development of those
Services. This was the reason for the renewed interest in
cost/benefit analyses and similar studies, which were the
subject of the conference.

• Training should be conducted
within the candidates' own
Regions by means of courses
organized with the support of
more developed institutions; and
• Members offering training
courses should consider accepting
candidates at favourable rates,
perhaps in some cases even waiving fees.

Regional activities

The papers and discussions covered four main topics: (a)
methodologies for assessing the economic and social benefits
of meteorological and hydrological services; (b) user requirements for specific weather and climate services and related
economic studies; (c) user requirements for hydrological
services and related economic studies; (d) the role and status
of national Meteorological and Hydrological Services in
economic and social development.
The conference was highly successful in achieving its immediate objectives. Many examples of both concrete and
potential benefits of meteorological and hydrological services
were presented, based on specific case studies carried out in
a number of countries. But success in the broader context
would ultimately depend - as Dr John Maunder, chairman of
the conference said - on the follow-up. In this connection he
hoped that the recommendations made under the specific
topics would provide useful guidelines to the directors and
managers of national Meteorological and Hydrological
Services .
The Proceedings of the conference (WMO-No. 733) were
published in June 1990.

Technical co-operation
The Council encouraged the use of
important schemes such as Technical
Co -operation among Developing
Countries and Transfer of Knowledge
through Expatriate Nationals. It also
stressed the importance of WMO's
strategic approach to technical cooperation, aiming at bridging the gap
between the Meteorological and
Hydrological Services of developed
and developing Member countries.

The Council recognized the useful
role of the regional offices in assisting Members in the implementation
of WMO programmes and also in
sensitizing national authorities and
institutions to matters of environmental protection and climate.

7

WMO ANNUAL REPORT 1990

Second World Climate
Conference
The Second World Climate
Conference (SWCC) was held at the
International Conference Centre
in Geneva, Switzerland, from
29 October to 7 November 1990. It
was co-sponsored by the World
Meteorological Organization, the
United Nations Environment
Programme (UNEP), the United
Nations Educational, Scientific and
Cultural Organization (UNESCO )
and its Intergovernmental Oceanographic Commission (lOC), the Food
and Agriculture Organization (FAO)
and the International Council of
Scientific Unions (ICSU). Canada,
France, Germany, Italy, Japan, the
Netherlands, Norway, Switzerland,
the United Kingdom , the United
States of America, together with
the European Economic Community,
the Stockholm Environment Institute and the Environmental Defense
Fund (USA), also provided substantial financial support.
Mr Zou Jingmeng, President of
WMO, chaired the Conference.
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Planning

Security, and the creation by WMO
and UNEP ofthe Intergovernmental
Panel on Climate Change (IPCC). In
1989 the Hague Declaration was
signed by the Heads of StatelHeads
of Government of 25 countries. Later
the same year 67 countries meeting
in the Netherlands endorsed the
Noordwijk Declaration on Climate
Change.
In light of these developments
the sponsoring agencies decided,
on the basis of recommendations
by the International Organizing
Committee (chaired by Professor
J. C. I. Dooge ofIreland), that the
SWCC should include a ministerial
component as well as the original
scientific/technical component and
should be delayed until late in 1990,
to allow for the publication of the
Assessment Report ofthe IPCC.
The objectives of the Conference
were as follows:

The planning for the SWCC was
initiated by WMO in 1986. The
Organization was becoming increasingly concerned about global climate
warming and its potential socioeconomic impacts . It was also felt
that, after its first decade of operation, a review of the World Climate
Programme would be timely. (The
WCP had been set up following the
First World Climate Conference in
Geneva in 1979.)
The plarining process proved to be
longer and more complex than originally conceived. The unprecedented
increase in public and political interest in climate proceeded in parallel
with many relevant international
events . The report of the World
Commission on Environment and
Development as well as the Montreal
Protocol on Substances Which Affect
the Stratospheric Ozone Layer had
been headline subjects in 1987. The
following year was marked by a
major international conference in
Toronto on The Changing Atmosphere: Implications for Global

• To create an awareness, through
specific case studies or examples
drawn from experience in the
WCP, of the economic impacts of
climate and the benefits of climate
applications;
• To assess the current state of
knowledge on the global issues of
climate change and greenhouse
gases, and the requirements for
future scientific activity and the
implications for public policy.
These were subsequently supplemented by several more specific
goals:

The Secretary-General talking to Professor
J. C. I. Dooge, chairman of the SWCC
International Organizing Committee (centre)
and Mr H. L. Ferguson, Conference Coordinator (right) (Photo: WMO/Volare)
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WOQLD CLE1.AfE CONfEQENCE
7 NOVEMBER 1990

Professor G .0. P. Obasi speaking at the opening of the ministerial sessions of the Second World Climate Conference. Behind him (left
to right) are the Hon. Edward Fenech-Adami, Prime Minister of Malta; the Rt. Hon. Margaret Thatcher, Prime Minister of the U.K.; H.M.
King Hussein I of Jordan; Federal Counsellor Arnold Koller, President of the Swiss Confederation; Mr Michel Rocard, Prime Minister of
France; the Rt. Hon. Bikenibeu Paeniu, Prime Minister of Tuvalu (WMOjVolare)

• To formulate recommendations
for the continuing World Climate
Programme, taking into account
the report of the IPCC , with a
primary goal of ensuring that
authoritative scientific information is continually obtained
and provided to governments for
evaluating impacts, implementing responses, and developing
additional international policies
to address the issues of global
climate change, environmentally
sound and sustainable development, the survival of species, and
the quality of human life.
• To provide an opportunity for
Ministers to consider:
(a) Specific follow-up

action
concerning the IPCC Report
and declarations of various
international conferences
relevant to climate change in
an effort to identifY elements
that could give impetus to
negotiations of a framework
climate convention;
(b) The special needs of developing countries, such as

improving their access to
climate data and information
and to technology and additional financial resources;
(c)

Specific objectives for enhancing intergovernmental
co-operation in monitoring,
detecting and predicting
global climate change.

The Secretariat for the Second
World Climate Conference was established at the WMO Headquarters,
Geneva, in August 1989, when
Mr H . L. Ferguson was appointed
Conference Co-ordinator. Mr Ferguson,
formerly an Assistant Deputy Minister
in charge of Canada's national
Meteorological Service, had led the
planning and management of the
Toronto Conference on the Changing
Atmosphere.
A media team led by WMO and
consisting of representatives of the
sponsoring agencies was established
early in 1990. During the final planning phase a committee, chaired by
the Deputy Secretary-General, met
regularly to facilitate WMO support
to the Conference.

Programme highlights
The opening session on 29 October
was addressed by the SecretaryGeneral of WMO as well as by the
Executive Heads of the other sponsoring agencies and representatives
of the Swiss Confederation and the
Canton of Geneva.
The first six days of the Conference were devoted to scientific
and technical sessions of a highly
interdisciplinary nature. Experts in
meteorology, oceanography, agriculture, water resource management,
energy planning, forestry, law, health
and environmental protection from
all regions of the world attended.
There were 747 participants from 116
countries. A Conference Statement
with many recommendations for
action was produced.
Many of the invited speakers,
authors and session chairmen are
well known for their work with
WMO, including Dr V. G. Boldirev,
Mr J. P. Bruce, Mr W. Degefu,
Mr E. W. Friday, Dr J. T. Houghton,
Prof. Yu. Izrael, Dr J. Maunder and
Dr P. Morel. Social events included a
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The International Conference Centre,
Geneva - venue of the Second World
Climate Conference (WMOjVolare)

banquet at which the guest speaker
was Dr Robert M. White, who had
directed the first World Climate
Conference in 1979. WMO hosted a
combined reception and poster
session which enabled guests to view
displays by the sponsoring agencies
and discuss the selected exhibits
with 22 authors of poster papers.
The final two days consisted of
ministerial sessions. The opening
ceremony at the Palais des Nations
on 6 November was addressed by
H.M. King Hussein of Jordan, "the
President of Switzerland, and the
Prime Ministers of France, Malta,
Tuvalu and the United Kingdom.
Subsequent sessions were chaired by
Mr Flavio Cotti, Vice-President of
Switzerland. A total of 908 participants from 137 countries,
representing about 82 per cent of
the United Nations, attended the
ministerial sessions. A Ministerial
Declaration was endorsed by the
countries present.
About 40 per cent of the participants in the scientific and technical
sessions and over 55 per cent of
the delegates to the ministerial
sessions were from developing countries. Travel assistance was provided
to many of these participants.
Global media coverage was
ensured by the presence of 466
accredited media representatives.
Outputs
Both the Conference Statement and
the Ministerial Declaration endorse
the work of the World Climate
Programme and related global
programmes as well as of the
Intergovernmental Panel on Climate
Change.
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The Statement and Declaration
call for the urgent negotiation of a
framework convention on climate
change, with a view to signing such
an agreement in time for the UN
Conference on Environment and
Development, which is to take place
in Brazil in 1992.
Both documents advocate measures leading to the stabilization of
atmospheric concentrations of
greenhouse gases and note specifically that scientific uncertainties,
though significant, should not be
used as an excuse for delaying
action to minimize adverse impacts
of climate warming.
The special requirements of
developing countries are clearly
recognized, and various recommendations made, emphasizing the
need for technical and financial
support to encourage sustainable
economic development while bearing in mind the need to preserve
the environment.
The two documents strongly urge
increased support for research and
enhanced global monitoring of
climate.
In particular, the Ministerial
Declaration states:
• We recognize the importance of
supporting the needs of the World
Climate Programme, including
contributions to the WMO Special
Fund for Climate and Atmospheric
Environmental Studies;

WMO ANNUAL REPORT 1990
Follow-up
Following the SWCC, the SecretaryGeneral and Dr M. K. Tolba,
Executive Director of UNEP, presented the results of the Conference
to the 45th session of the United
Nations General Assembly in New
York. These were subsequently
reflected in the resolution of the
UN General Assembly (45/212) on
the Protection of Global Climate for
Present and Future Generations of
Mankind.
After the Conference, several
tasks remained to be undertaken,
including the following:
• Publication and diffusion of the
Proceedings;
• Diffusion of the Conference
Statement and the Ministerial
Declaration;
• Ensuring that the Conference
results are taken into account in
the UNCED preparatory process;
• Similarly, ensuring that the
Conference results are fed into a
series of regional seminars (possibly including those planned by
the IPCC);
• Providing specific assistance to
developing countries for disseminating the messages and
recommendations of the SWCC.
Reactions

• We invite the Eleventh Congress In describing the Conference
of the World Meteorological Statement, the President of WMO
Organization, in the formulation noted:
of plans for the future development
We were able to produce a document
of the World Climate Programme,
that, together with the whole volume
to ensure that the necessary arof papers presented to the conference
rangements are established in
is, and will be for a long time, a source
consultation with UNEP, Unesco
of information, reference and guidance
(and its IOC ), FAa, ICSU and '
for action .... There was a remarkable
other relevant international organeffort from all participants to reach a
izations for effective co-ordination
consensus while recognizing differof cliJ.?ate- and climate-cha ngeences in views and approaches and
related research and monitoring
this effort paid off - we achieved
programmes.
what was intended and probably
more .... The Conference will be
During the ministerial sessions
remembered as an encouraging
the Governments of Canada and the
example of international collaborUSA pledged CAN $1 million and
ation - an example that is especially
US $500 000 respectively to the
needed now as we enter the process of
WMO Special Fund for Climate
negotiating a framework convention
and Atmospheric Environmental
on climate change.
Studies.

These sentiments were also
reflected in a statement is sued
by t h e International Organizing
Committee at its final meeting
during the Conference:
The excellent co-operation manifested
among the sponsoring organizations
of the SWCC in the preparation of
this Conference would also be of great
value in the implementation of the
priority areas for futur e scientific
acLivities recommended by the sc.:ientific and technical sessions of the
SWCC and included in the Conference Statement. The Conference
Statement is indeed calling for such
reinforced co-operation. To thi s end,
the Organizing Committee invites the
Executive Heads of the sponsoring
Organizations to strengthen the existing co-operation and co-ordination
mech ani sms , e.g. by making provisions enabling the most relevant
partners to contribute to the best of
their institutional capacity to the
different parts of the World Climate
Programme.
Many participants and observers
felt that the endorsement of the
Declaration by such a large number
of the world's n ations marked the
Conference as a major turning point
between the IPCC's assessment of the
problem and the negotiation of an
international framework convention
to initiate appropriate measures.
In conclusion, the SecretaryGeneral stated that the Ministerial
Declaration 'will find its place in
history as a landmark of man's
efforts to reverse the serious damage
b eing cau sed to t he Earth's atmosphere through human activity'.

Intergovernmental Panel on
Climate Change (IPCC)
The WMO/UNEP IPCC h eld its
thi rd plenary session from 5 to
7 February 1990 in Washington, DC,
at the invitation of the Government
of the United States of America .
P resident George Bush addressed
the session at its opening. The fourth
plenary session of the IPCC was held
from 27 to 31 August 1990 in
Sundsvall, Sweden, at the invitation
of the Government of Sweden. The
opening ceremony was addressed by
Prime Minister Ingvar Carlsson.

The IPCC First Assessment Report
At Sundsvall, the IPCC successfully
completed its First Assessment
Report (FAR) in accordance with the
respective decisions of the governing
bodies of WMO a nd UNEP and as
embodied in UN General Assembly
Resolution 44/207. The report is the
first intergovernmental assessment
of the climate-change issue. Some
1 000 scientists and experts from
over 70 countries contributed and
the report has undergone extensive
peer and expert reviews.
In 1200-odd pages, the FAR
consists of:
• The IPCC overview;
• The policy-makers' summar ies
by the th ree working groups;
• The policy-makers' summary by
the Special Committee on the
Participation of D eveloping
Countries;
• The reports of the three working
groups.

(The Special Committee, which was
set up in June 1989, decided to write
only a policy-makers' summary.)
The First Assessment Report was
transmitted by the Executive Heads
of WMO and UNEP to the 45th
(1990) session of the UN General
Assembly and was discussed at the
Second World Climate Conference.
Some parts of the report h ave been
published commercially already and
arrangements have been undertaken
to publish the remainder similarly.
The FAR is available in Chinese,
French, Russian and Spanish as well
as in the original English. This was
mad e possible through the very
generou s offers a nd efforts of the
Government of China (through the
State Meteorological Administration), the Government of Canada
(through the Atmospheric Environment Service), the Government of
the USSR (through the State
Committee on Hydrometeorology)
and the Government of Spain
(through the Instituto Nacional de
Meteorologia) respectively. Further-

INTERGOVERNMENTAL PANEL
ON CLIMATE CHANGE MEETINGS *
Date and place

Title

5-7 February

IPCC - third session

Washington, DC, USA
8 February

IPCC Bureau - second session

Washington, DC, USA
Washington, DC, USA

Special Committee on Developing Countries - second
session

23-25 May

IPCC Working Group I - second session

9 February

Windsor, UK
28-31 May

IPCC Working Group II - third session

Moscow, USSR
Geneva

Special Committee on Developing Countries open-ended group

5-8 June

IPCC Working Group III - third session

31 May-l June

Geneva
18-20 June

IPCC Drafting Committee

Geneva
Sundsvall, Sweden

Special Committee on Developing Countries preconsultation

27-30 August

IPCC - fourth session

24-25 August

Sundsvall, Sweden
*

Excluding workshops, meetings of authors and of subgroups of the IPCC
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more, the First Assessment Report
has been translated into Dutch,
Japanese, and Norwegian.

Global mean temperature from 1850 to 1990, with a slight
increase associated with observed increases in greenhouse
gases, and predicted rise between 1990 and 2100 resulting
from 'business-as-usual' emissions (lpee Working Group I)

200 missions . Eleven developing
countries were present at the first
plenary session of the IPCC (Geneva,
November 1988); 22 attended the
second plenary; 36 the third; and 45
were present at the fourth, in
Sundsvall.

Participation of the developing
countries
With respect to the participation
of the developing countries, it may
be pointed out that an amount of Future activities
SFR 222 510 was allocated in The Executive Council of WMO
the 1989 IPCC budget to support (forty-second session, Geneva, June
missions of invited experts from 1990) and the Governing Council of
developing countries. At the end of UNEP (special s ession , Nairobi,
1989, an amount of SFR 383 904 had August 1990) requested their respecbeen spent, representing 85 missions tive Executive Heads to arrange for
for 80 participants from over 30 the continuation of the IPCC as a
countries. In 1990, the expenditure joint WMOIUNEP body to:
and obligations amounted to slightly
• Undertake scientific and technical
over SFR 900 000 for approximately
work in support of the negotiations
of a framework convention on
climate change;
• Periodically update the assessme nts of available scientific
information on climate change
and the resulting environmental
and socio-economic impacts;
• Undertake further environmental
and socio-economic analyses of the
va rious policy options posed as
response strat egies;

Professor Bert Bolin, Chairman of the
IPCe, addressing the Second World
Climate Conference (WMOjVolare)
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• Further pursue studies on the
incremental costs to developing
countries and small island States
of combating climate change, as
well as on the sources from which
such costs might be met and on
mechanisms for the channelling of
these resource s, and to present

these studies for consideration at
the negotiating sessions as soon
as possible;
• Take all appropriate steps to
ensure the effective participation
of developing countries and the
broad promulgation of its work;
• Report regularly to the WMO
Executive Council on the progress
of its work, and, thro u gh th e
Secretary-General of WMO and
the Executive Director of UNEP,
to the UN General Assembly.
The UN Gene ral Assembly
established the Intergovernmental
N egotiating Committee on th e
Framework Convention on Climate
Change and calle d for close cooperation with the IPCC.
The IPCC will meet in its fifth
plenary session from 13 to 15 March
1991 a t the Palais d es Nations in
Geneva to discuss inter alia its
future work plan and its responsibilities to the Intergovernmental
Negotiating Committee.

Negotiations on a Framework
Convention on Climate
Change
Following the adoption in 1989 by
the UN General Assembly of its
Resolution 44/207 - Protection of
Global Climate for Present and
Future Generations of Mankind the WMO Executive Council authorized the Secretary-Gene ral to
convene, jointly with the Executive
Director of the United Nations
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Environment Programme (UNEP),
an open-ended ad hoc working group
of government representatives to
prepare for negotiations on a framework convention on climate change,
based essentially on the findings of
the IPCC First Assessment Report.
The ad hoc working group met in
Geneva from 24 to 26 September
1990. Representatives ofthe governments of 72 countries, including 39
developing ones, made 20 recommendations, relating mainly to the
organizational aspects of the negotiating process, for consideration by
the General Assembly and the first
negotiating session.
The governing bodies of WMO
and UNEP also requested their
Executive Heads to report, jointly,
to the 45th session of the General
Assembly on the progress in the
preparations for negotiations and to
convene the first negotiating session
no later than February 1991. The
session is scheduled to take place in
Washington, DC , at the kind invitation of President Bush.
Following reports to it by the
two Executive Heads, the General
Assembly noted the 20 recommendation s of the ad hoc working
group and decided, by its Resolution 45/212 of 21 December 1990,
that the negotiations should
proceed under its auspices, with
support from WMO and UNEP. As
already mentioned , it created an
Intergovernmental N egotia ting
Committee (INC) to prepare an ef-

If increases in greenhouse gas concentrations were suddenly
to stop in 2030, sea-level would go on rising by as much
again as from 1990-2030, with profound effects on coastal
regions (WMOjKootval)

fective framework convention on
climate change, containing appropriate commitments and any related
instruments as might be agreed
upon, and decided to establish an ad
hoc secretariat in Geneva, in consultation with WMO, UNEP and other
relevant UN agencies. At the end of
the year the appointment of the head
of this secretariat was imminent.
The staff is to consist mainly of professional staff ofWMO and UNEP.
It is noteworthy that the work of
the IPCC was thoroughly endorsed
by the Second World Climate Conference and that the Statement and
the Ministerial Declaration of that
Conference were reproduced in a
document of the 45th United
Nations General Assembly, thus
helping ensure the best possible
foundation for international negotiations on the protection of the
climate for present and future generations of mankind.
A clear relationship has been
established between the INC and
the UN Conference on Environment and Development (UNCED)
to ensure that, whi lst the negotiations form a single process under
the INC, the UNCED Secretariat
remains informed and the two
bodies collaborate closely. Indeed,
it is intended that the framework
convention, as well as any related
legal instruments, should be
completed prior to UNCED in June
1992 and opened for signature
during the Conference.

WMO h as contributed at all
stages of the preparations for negotiations (and, indeed, in the UNCED
planning) so as to h elp bring about
the most effective international
action to counter the adverse effects
of global climate change . It hopes
and expects to continue to contribute
in this way.
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The global average surface temperature anomaly, based on the
average temperatures for the period
1951-1980, increased during 1990
to the highest value on record,
0.39°e. This value is 0.06°e greater
than that of the previous highest
anomaly, recorded in 1988. This
occurrence continued the warming
trend which began in the mid1970s . All six warmest years on
global record have now occurred
since 1980. The figure opposite
shows the full time series of anomalies from 1856 to the present and it
is quite evident that average global
temperatures have risen by about
0.5°e over the past 100 years.
The warming is more pronounced
in the northern hemisphere, but the
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recent and long-term trends of
increasing temperatures have been
common to both hemispheres.
The major climatic events and
anomalies of 1990 are discussed
below. The accompanying figures,
such as those on the previous page,
will help to depict the global situation. More detailed information
and analyses are contained in
the monthly Climate System
Monitoring Bulletins issued by
WMO.

EI Nino/Southern Oscillation
(ENSO)
The year 1990 was characterized
by strong intra-seasonal variability and definite indications of a
warm ENSO episode which never
became entrenched. Early in the
year conditions in the tropical
Pacific were apparently evolving
toward s a warm episode. The
Southern Oscillation Index (SOl)
continued its downward trend,
which began in early 1989 and in
February reached the lowest figure
recorded since 1982/83. Other indicators of a warm episode to follow
were the low five-month running
mean values of the SOl, the
changes in the depth of the 20°C
isoline and the pattern of outgoing
long-wave radiation anomalies ,
There was not, however, any development of persistent intense
convection at the beginning of the
year in the equatorial central
Pacific. Stronger convective activity
began in March and continued for a
few months. In March, also, the
SOl was still strongly negative but
it reversed its downward pattern
and for the remainder of the year
averaged near zero.
SSTs and SST anomalies in the
western equatorial Pacific steadily
increased during the year and the
values were comparable to those of
previous warm episodes. Increases
in SST anomalies, coupled with the
weakening SOl and equatorial easterlies, have been reliable past
indicators of the development of
warm episodes. However, toward the
end of the year, in spite of the
anomalously high SSTs, convective
activity was only slightly greater
than normaL
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Mrica and Madagascar in January
and February; but towards the end
of the year abnormally dry weather
developed as seasonal rains were
absent, Widespread light-to-moderate precipitation was insufficient to
end the long-term precipitation
deficits. This was in contrast to 1989,
when above-normal rainfall prevailed throughout this area.

Region I-Africa
Above-normal temperatures were
persistent throughout much of Africa
during 1990. Temperatures averaged
2 to 4°C above normal across a large
part of the Sahel region in the late
spring. The weather was very hot
and dry in the region for much ofthe
latter part of the year. In between, a
short wet period in late June and
early July brought about temperatures that were more seasonable.
At the beginning ofthe year rainfall was mostly variable over parts of
equatorial Mrica, with abnormally
heavy rains falling during April and
early May and generally across the
area in June. However, during much
of the spring and the latter part of
the year unusually dry conditions
prevailed. Northern Africa shared
the dry weather, most areas receiving less than 75 per cent of normal
rainfall during the rainy season in
the early months of 1990.
The primarily dry, hot, and short
1990 Sahel rainy season (1 May30 September) bore little resemblance to the cooler and more
favourably moist seasons of 1988
and 1989. Exceptionally dry weather
(less than 60 per cent of normal rainfall) dominated the northern,
extreme western, and much of the
eastern Sahel (see figure below).
Elsewhere, however, torrential
rains - as much as 350 mm during
one week - fell across south-eastern

Region II-Asia
Region II was generally afflicted by
excessive rainfall during the year.
Above-normal precipitation spread
across southern China and western
Japan during February and torrential rains fell in April, the wet
weather continuing throughout the
month of June. The Philippines,
however, was dri er t han normal
during this period.
From late July to October frequent typhoons occurred in many
parts ofthe Region, the storms travelling principally along the Chinese
coast and across Japan. Typhoon
'Flo' struck Japan in September and
the excess precipitation caused
severe flooding and landslides across
the country. This disastrous storm
season was followed by dry weather
with temperatures averaging up to
4°C above normaL Typhoon 'Page',
however, brought the tropical storm
seaso n to a wet finish, in late
November.
Very warm weather spread across
northern Asia in March and April as
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during the middle of the year
throughout most of the central part
ofthe continent.
September and October usually
mark the beginning of the rainy
season in most of south-eastern
South America, with much of the
annual rainfall occurring from
December to February. The 19901991 rainy season began in earnest
with heavy rainfall across eastern
Argentina and the southern parts
of Paraguay, Uruguay, Brazil and
Bolivia. Rainfall totals for October
and November were between 200
and 400 mm. The only abnormally
dry area was in south-central
Brazil, but this particular region
had received heavy rains in August
and September.

Region IV-North and Central
America
The year 1990 was an abnormally
warm one in the United States ,
Total precipitation (mm) (June to August 1990) in northern Argentina, southern Brazil,
ranking as the seventh warmest on
Paraguay and Uruguay (Boletin Climatol6gico, Vol. II, No.9, Servicio Meteorol6gico
record. Four of the last fiv e years
Nacional, Argentina)
have been considerably warmer than
the long-term average. Temperatures above normal were recorded
over a large part of the country
part of an overall pattern dominat- Region III-South America
during the months of January-April,
ing the northern hemisphere. The
year also ended with unusually Variable precipitation was the June, September and November.
In May and June, a large part of
warm weather in November and pattern throughout the central part
December with temperatures aver- ofthe Region for most of 1990. At the Mexico suffered an unusually hot
aging up to 5°C above normal in beginning of the year widespread, spell. In July, abnormally high
east-central and south-western Asia. heavy rains fell across a large part of temperatures combined with dry
The 1990 Indian monsoon started Brazil, causing a great deal of flood- conditions led to the third worst
slightly ahead of schedule, preceded ing. Drier weather returned to this wildfire season ever recorded in
by one of the most intense cyclones area in late January, only to be Alaska.
Severe thunderstorms and bad
of the decade along the south- followed by wet conditions in early
eastern coast of India in May. In February in southern Brazil. Heavy weather occurred in the southern
June very heavy rains fell over precipitation and flooding continued and central United States during the
north-western, south-western and into early March, when a drie'r first part of the year. As the upper
eastern India and Bangladesh. Rain regime began and persisted most of figure opposite shows, more than
and flooding continued in July, the month. Severe thunderstorms 1100 tornadoes were recorded, the
diminished in early August, and produced rain over the same region in highest number in anyone year of
returned later in the month to north- early April, followed by drier weather the 37-year record.
The record-breaking dryness of
eastern India, sp reading farther across most of Uruguay and parts of
west and causing extensive flood- Brazil, Argentina and Paraguay. This late 1989 was ended by a series of
ing and landslides. Heavy early situation continued into August. In Pacific storms in early 1990 in southSeptember rains fell on north-central some south-eastern areas, however, western Canada and the western
Pakistan and northern India, after unseasonably heavy rains occurred in United States. The year drew to a
close with very heavy precipitation
which the monsoon began its slow late May and early June.
south-eastward retreat. In late
Except for a limited area over accompanied by severe flooding in
October the monsoon abated in south-eastern Brazil and Paraguay the north-western United States and
north-eastern India and Bangladesh (see figure above) , the rains of British Columbia.
but only after a violent storm off the August and September did not
In contrast, long-term dryness
coast of Bangladesh had produced suffice to overcome th e excess- continued in the southern part of the
strong winds and very heavy rains.
ively dry pattern which persisted region, a cross Hispaniola , Puerto
55°
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Rico and the Caribbean in the period
March-June. The occasional, widespread thunderstorms were not
enough to ease the precipitation
deficits that had built up in recent
years. Areas in the south-eastern
United States were to some extent
relieved by significant rainfall in
November.

Region V-South-West Pacific
In Australia, dry and wet spells
alternated throughout the year. In
eastern parts of the continent,
dryness was accompanied by u nu sually high temperatu res in t h e
normally wet, rainy season and this
situation prevailed for much of
F ebru ary, creating large precipi-
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tation deficits. However, abundant
rainfall covered the area by early
March, ending the prolonged dry
regime. Later in the month, tropical
storm 'Ivor' produced very heavy
rains, up to 550 mm falling in places
in north-eastern Queensland. Rains
continued in April in the form of
tropical thunderstorms and the
result was some of the worst flooding
of the century. As this area became
drier, the wet weather began in
south-eastern Australia and continued through July.
In the latter part of the year
summer arrived early with hot and
dry weather in eastern Australia.
These conditions continued to the
end of the year with the exception of
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Above: Total number of tornadoes in the USA, 1953- 1990, with 1990 having a
record high of more than 1 100 (National Climatic Data Center, USA)

Below: Annual rainfall deciles 1990 for Queensland, Australia, highlighting extreme
conditions (National Climate Centre , Bureau of Meteorology, Australia)
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tropical storm 'Joy', which inundated
north-eastern Queensland late in
December (see lower figure below
left).

Region VI-Europe
January and February were characterized by very dry conditions
spreading gradually across southcentral and south-eastern Europe
by the end of this period. This
pattern was interrupted by heavy
rainfall in some areas in early
March and most of the months of
April and June . Much of southern
Europe received less than 75 per
cent of the normal precipitation
from October 1989 throughout the
rainy season ending in April 1990.
Usually, precipitation deficits
caused by such low rainfall amounts
cannot be alleviated until the next
wet season. Unfortunately the 1990
summer was a hot and dry one.
During most of July and August
a h eat wave, accompanied by dry
conditions, spread across much of
southern and central E u rope into
southern Scandinavia as temperat u res reached 7°C above normal.
Cool air spread across the continent
in early September, but unseasonably h ot weather returned during
late September and early October.
The dry weather conditions in
sou thern E u rope were somewhat
relieved by moderate-to-heavy rains
along the Mediterranean shores in
October. At the same time a signIficant wet spell of six weeks was
ending in north-eastern continental
Europe and the central European
Soviet Union.
In December, cold weather and
unusually heavy snowfalls occurred
throughout a significant area of the
continent, although some parts
of the Scandinavian countries
remained free of snow cover.

17

WMO ANNUAL REPORT 1990

Natural disasters have menaced
mankind throughout the course of
history. Millions of lives have been
lost in the countless cyclones, recurring earthquakes, frequent floods,
droughts and other extreme events
which strike the globe repeatedly.
Suffering, hardship, damage to property and loss of livelihood feature all
too frequently in the aftermath of
such natural disasters . In an attempt to promote international cooperation on natural disasters, the
International Decade for Natural
Disaster Reduction was launched by
the United Nations on 1 January
1990. This was the first globally
concerted effort to reduce the impact
of natural hazards in all their forms .
Combating disasters continues to
occupy the efforts of many branches
of science and engineering, particularly those involved with the
extremes of weather and water.
These hazards fall within the
purview of WMO and include, for
example, tropical cyclones , floods ,
storm surges and droughts. Indeed,
since its inception 40 years ago, the
energies of the Organization and
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the Meteorological and Hydrological
Services of its Member countries
have been aimed at reducing the
impact of weather-related hazards,
through frequent and reliable forecasts and warnings. Thus the
designation of the 1990s as the
IDNDR was an event of considerable
importance. A WMO Plan of Action
for the IDNDR was endorsed by the
Executive Council in June 1990.
Early in 1989 WMO seconded an
expert to work with the IDNDR
Secretariat and in September 1990,
as a further contribution, a senior
WMO Secretariat staff member
joined him on a part-time basis.
In 1990 the theme of World
Meteorological Day was 'Natural
disaster reduction: How Meteorological and Hydrological Services
can help' and special material in
English, French and Spanish was
widely distributed for use on the
occasion, including a video on
the subject commissioned by WMO
as part of its IDNDR activities. A
special brochure on WMO's role in
the Decade has also been distributed
widely.

It can fairly be stated that a large
part of the ongoing activities of
WMO is geared to aims which are
indistinguishable from those of the
Decade. Some of these activities are
being accelerated (see also page 25).

Objective and goals of the

ION DR
The aim of the Decade, set out in UN
Resolution 42/169, is to reduce
through concerted international
action, especially in developing countries, the loss of life, property damage,
and social and economic disruption
caused by natural disasters, such as
earthquakes, windstorms, t sunamis,
floods, landslides, volcanic eruptions,
wildfires, grasshopper and locust
infestations, drought and desertification and other calamities of natural
origin. The goals are:
(a) To improve the capacity of each

country to mitigate the effects of
natural disasters expeditiously
and effectively, paying special
attention to assisting developing
countries in the assessment of
disaster damage potential and

WMO PLAN OF ACTION FOR THE IDNDR
An adequate scientific basis and a variety of tried and tested
methodologies, technologies and equipment are now available to
fulfil most of the needs for disaster prevention. Further scientific
advances and new or improved techniques would be extremely valu·
able and further studies should be promoted. The real, immediate
and most important problem to be addressed by WMO, as far as the
IDNDR with its ten-year span and emphasis on developing countries
is concerned, however, lies in applying the existing proven technologies and procedures. Consequently, the main WMO thrust is on:
(a) Filling the gaps in the implementation of the observing networks,
telecommunications and data·processing facilities, as defined in
the World Weather Watch Plan and which are required for establishing or upgrading warning systems;
(b) Promoting, initiating or accelerating action on improved

response to warnings to ensure that they are effectively used;
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(e) Risk assessment, particularly as needed for disaster·prevention

measures;
(d) Public information, education and awareness.

In many developing countries the two great impediments to such
improvements at national level in the short term are:
• A lack of knowledge and expertise in the technology concerned;
• Lack of funds to install, operate and maintain systems using exist·
ing technology and procedures.
WMO's technical co-operation activities, with emphasis on tech·
nology transfer and/or institution building, provision of facilities and
human resources development, will aim at overcoming these shortcomings.
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Above: Track of Typhoon 'Abe ' (9015)

Right: GMS4 imagery of Typhoon 'Abe'
(9015) at 18 UTC on 30 August 1990,
clearly showing a small eye as it
approached Zhejiang Province, China

in the establishment of early
warning systems and disasterresistant structures when and
where needed;
(b)

(c)

To devise appropriate guidelines
and strategies for applying existing scientific and technical
knowledge, taking into account
the cultural and economic diversity among nations;
To foster scientific and engineering endeavours aimed at closing
critical gaps in knowledge in

order to reduce loss of life and
property;
(d) To disseminate existing and new

technical information related to
measures for the assessment,
prediction and mi tiga tion of
natural disasters;

projects, and education and training, tailored to specific disasters
and locations, and to evaluate the
effectiveness qf these programmes.

(e) To develop measures for the

assessment, prediction, prevention and mitigation of natural
disasters through programmes
of technical assistance and technology transfer, demonstration

WMO PROJECTS RELATING TO THE IDNDR
As a specific contribution towards the IDNDR, WMO has developed
plans for three relatively low-cost projects aimed specifically at the
goals of the IDNDR. These should be very cost-effective and have a
significant impact at both international and national levels. The three
projects are:

Tropical Cyclone Warning System for the South-west
Indian Ocean Region
The objective is to upgrade substantially the tropical cyclone warning system in the SW Indian Ocean region through the application of
meteorological satellite and microcomputer technology and the
transfer of scientific knowledge. This will be accomplished by
strengthening the capabilities of the national Meteorological Services
to meet their responsibilities for the provision of tropical cyclone
warning services in their respective countries.

Comprehensive Risk Assessment
The objective is to promote a comprehensive approach to risk
assessment, to enhance the effectiveness of efforts to reduce the
loss of life and damage caused by flooding, violent storms and
earthquakes. The technology involved will include geographic information systems, remote sensing and seismic hazard studies.

System for Technology Exchange for Natural Disasters
(STEND)
STEND will identify and facilitate the transfer of technology for use in
reducing the impact of natural disasters. Technology relevant to all
the types of natural disaster encompassed within the IDNDR is to be
included. This technology will comprise instrumentation and other
equipment, technical manuals and other guidance material, and
computer software.
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Extraordinary session of the
Commission for Basic
Systems (CBS-Ext.(90))
The World Weather Watch is the
basic programme of WMO. It is a
world-wide integrated system,
comprising facilities and services in
all WMO Member countries for the
collection, analysis and dissemination of meteorological data and
processed products. The planning,
organization and development of this
system is the responsibility of the
WMO Commission for Basic
Systems, which held an extraordinary session in London from 24
September to 5 October 1990.
At this session, held midway
between the Commission's ninth and
tenth full sessions, each of the main
components of the WWW system
(the Global Observing System
(GOS), the Global Data-processing
System (GDPS) and the Global
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Telecommunication System (GTS)),
together with the integrating function of data management and
implementation support activities,
was considered in detail. The
Commission examined the progress
being made and the results of a
number of studies and evaluations
that had been carried out on various
aspects of the system. It considered
the action that had been or should be
taken for the WWW to support other
programmes such as the International Decade for Natural Disaster
Reduction and the IAEA Conventions on early notification and
assistance in the event of a nuclear
accident or emergency.
The Second World Climate Conference emphasized the need for a
comprehensive global climate observing system built upon the WWW
GOS and based upon an improved
WWW Programme. This growing
reliance on the WWW system will be

a major focus of WWW activity in
the immediate future.

Participants at the extraordinary session of the Commission for Basic Systems,
London, 24 September-5 October 1990
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The Global Observing System
(GOS)
One of the main tasks of the
Commission and its Working Group
on the GOS is to keep abreast of
developments in both surface- and
space-based observing technology
and to make proposals for the incorporation of appropriate new
instruments and techniques into the
GOS. In this connection, CBSExt.(90) adopted recommendations
on the future use of Automated
Shipboard Aerological Programme
(ASAP) observing systems, on the
further development and implementation of a Composite Observing
System for the North Atlantic
(COSNA) and on aircraft meteorological data reporting. Proposals
were also made regarding studies on
satellite capabilities (see also p. 24).
and the observing of volcanic activity.
Much attention has been given in
recent years to improving the quality of observational data and the
Commission received reports on two
studies which had been undertaken
in this regard. The first was to test
the hypothesis that data from a
limited number of carefully selected
upper-air stations, referred to as
the Baseline Upper-air Network
(BUAN), could be used as a reference
data set to calibrate and improve
the quality of satellite sounding
retrievals. The study was unable
however to demonstrate that data
retrieved from the BUAN dataset
were better than those obtained from
the full radiosonde network; CBS
did not therefore recommend the
implementation of BUAN on an
operational basis . The second
study, which led to a significant
improvement in the performance of
radiosonde stations , involved the
exchange of information between

focal points in countries operating
radiosonde stations and a Regional
Specialized Meteorological Centre
where the data were operationally
monitored and analysed.

Global Data-processing
System (GDPS)
The GDPS capabilities, functions and
services continued to improve in 1990
by the introduction of more powerful
computers at the three World
Meteorological Centres (WMCs) and
at certain of the 29 Regional
Specialized Meteorological Centres
(RSMCs). Likewise , a number of
National Meteorological Centres
(NMCs) in Asia and the South-West
Pacific improved their capabilities,
functions and services through the
implementation of real-time data
processing functions and services
using micro/minicomputers. To fa cilitate monitoring of the quality of
numerical weather prediction (NWP)
products generated by the GDPS ,
with a view to continuing their
improvement, major GDPS centres
participated in co-ordinated forecast
verification of their NWP products
and exchanged their results. During
the period, Members' requirements
for NWP products from the GDPS
were updated through a survey
carried out by a sub-group of the CBS
Working Group on the GDPS.
The extraordinary session of CBS
reviewed the implementation of the
GDPS and matters related to its
functional and operational requirements and capabilities. It updated
regulatory specifications and protocols related to quality of observations
and verification of NWP products
and established priorities for their
exchange. It also invited Members to
consider favourably the possibility of
donating data-processing application
software to meet the needs of other
Members.
An Expert Meeting on Planning
and Implementation of NMCs,
WMCs and RSMCs was held by the
Working Group on the GDPS to
review: functions and facilities of
data-processing system centres at
the global, regional and national
level; NWP product requirements
and their use at NMCs for various
applications; specialized products

from Activity Specialization Centres;
and verification methods. It considered availability of NWP products
from WMCs and RSMCs needed to
meet requirements ofNMCs. It also
developed specifications of minimum
requirements for data-processing
system facilities in NMCs, including
those in developing countries, to
ensure a minimum level of service.

Global Telecommunication
System (GTS)
In conformity with the recommendations and conclusions of the twelfth
session of the CBS Working Group on
the GTS, held from 21 to 28 May in
Geneva, CBS-Ext.(90) revised the
organizational aspects of the GTS.
This is to take greater advantage of
modern telecommunication means
and techniques, and particularly to
integrate satellite-based data collection and dissemination systems in the
GTS structure. A flexible concept of
Regional Telecommunication Hubs
assuming some responsibilities for
associated NMCs was adopted, as well
as procedures for the inclusion of
new circuits in the GTS . The Main
Telecommunication Network was
augmented with an additional circuit
linking the WMC Moscow to the RTH
Bracknell.

Furthermore, the Commission
adopted guidelines for an improved
operational structure of the GTS in
view of evolving data-communication
requirements.
The Commission considered the
arrangements for the exchange of
seismic data on the GTS in support to
the Conference on Disarmament, and
also further developed operational
arrangements for the use of the GTS
in support of the IAEA Conventions
(see box article on p. 24).
The application to the GTS of
advanced communication protocols
from international standards
adopted by CCITT and ISO has
further progressed. This improves
the efficiency and flexibility of the
GTS, and operational procedures
have been further developed to
better accommodate new dataexchange requirements.
The Commission thoroughly considered the question of allocation of
radio frequencies to meteorological
activities, with particular reference to
data-collection services via meteorological satellites and to wind profilers.
It agreed on the need to create a WMO
multi-disciplinary body responsible for
reviewing this question,which is of
vital importance to all Meteorological
Services.

LOCATION OF WORLD METEOROLOGICAL CENTRES AND
REGIONAL SPECIALIZED METEOROLOGICAL CENTRES

•

The WMCs are located at:
Melbourne, Moscow and Washington

•

The RSMCs with geographical specialization are the following:
Algiers
Antananarivo
Beijing
Bracknell
Brasilia
Buenos Aires
Cairo
Dakar
Darwin

•

Jeddah
Khabarovsk
Lagos
Melbourne
Miami
Montreal
Moscow
Nairobi
New Delhi

Novosibirsk
Offenbach
Rome
Tashkent
Tokyo
Tunis/Casablanca
Wellington

The RSMCs with activity specialization are the following:
RSMC-Tropical Cyclones, New Delhi
RSMC Miami (title to be decided later)
RSMC Tokyo (title to be decided later)
RSMC European Centre for Medium-range
Weather Forecasts (RSMC ECMWF)

}

Tropical
cyclone
forecasting
Medium·range
weather forecasting
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WWW Data Management
Data Management is a relatively new
concept introduced in the WWW
programme with a view to the better
integration and more efficient use of
the GOS, the GDPS and the GTS. The
Working Group on Data Management
held its first full session in March. It
focused on the development of procedures for co-ordination of the WWW
Data Management functions and the
near real-time exchange of management information. Two areas of
particular interest were the development of the concept of distributed
databases , which will provide the
means to improve the efficiency of
handling and dissemination of data
and products, and the introduction of
quality-control procedures and regular
monitoring of data quality to be undertaken by 'lead centres' designated for
each type of observing system.

WMO ANNUAL REPORT 1990
CBS-Ext.(90) adopted seven recommendations on new codes or
amendments to codes as developed by
its Working Group on Data Management (Sub-group on Codes). These
amendments relate to surface, upperair and aircraft observational
practice, including a fundamental
revision of aeronautical codes and
new codes for routine radiological
monitoring and notification in case of
nuclear or other emergency. It also
considered revised specifications,
developed by the Sub-group on Data
Representation, for symbols used for
pictorial and geographical representation of data, analysis and forecasts on
weather charts. An Expert Meeting of
the Sub-group on Data Representation was held in October to consider,
in the light of new requirements,
further enhancement of specifications
of the FM 92-GRIB (gridded binary)
code for the exchange of processed

WORLD WEATHER WATCH PROGRAMME MEETINGS
Date and place

Title

22-26 January
Geneva

RA VI Working Group on Meteorological
Telecommunications - fifteenth session

26 Feb.-2 March
Geneva

CBS Working Group on Data Management/Sub-group on
codes - first session

5-9 March
Geneva

CBS Working Group on Data Management - first session

19-23 March
Niamey, Niger

RA I Implementation Co-ordination Meeting on the GTS,
including OWSE-AF

2-28 May
Geneva

CBS Working Group on the Global Telecommunication
System - twelfth session

20-22 August
Geneva

Co-ordination Group on the Composite Observing System
System for the North Atlantic (CGC) - first session

22-23 August
Geneva

NAOS Board - fifteenth session

17-21 September
Helsinki, Finland

Informal Planning Meeting on ASAP Implementation in
conjunction with meeting of the ASAP Co-ordinating
Committee - fifth session

24 Sept.-5 Oct.
London, UK

Commission for Basic Systems - extraordinary session

15-19 October
Geneva

Expert meeting of the CBS Working Group on Data
Management/Sub-group on Data Representation

12-16 November
Geneva

Expert meeting of CBS Working Group on the GDPS on
planning and implementation of NMCs, WMCs and RSMCs

10-14 December
Geneva

EC Working Group on Antarctic Meteorology - fifth session

22

WMO ANNUAL REPORT 1990
data and FM 94-BUFR (binary universal form for the representation of
meteorological data).

Operational information
service
In view of the progressive automation of WWW centres it is becoming
increasingly important that basic
directories of fixed and mobile
stations, composition of bulletins,
telecommunication arrangements,
lists of stations for global and
regional exchange, etc. be constantly
kept up to date to make optimum
use ofthe information circulating on
the GTS. Data- and text-processing
techniques have been increasingly
utilized for the speedy and accurate
processing of operational information. New equipment, including a
desk-top publishing system linked to
the mainframe of the International
Computing Centre (ICC) , has been
installed to process graphic information and to enhance the print quality
of operational publications.

Operational WWW System
Evaluation-Africa (OWSE-AF)
The persistent problems with telecommunications in Africa and the
resulting severe negative impact on
the ability of the national Services to
provide the kind of support required
has led to the search for new solutions. Meteorological satellites, for
example, have been used to resolve
specific problems with the collection
and dissemination of environmental
data in RA I. No attempts have so far
been made, however, to organize a
communications sub-system based
on meteorological satellites to
augment a major part of the GTS.
The opportunity to organize such
a sub-system was presented with the
availability on METEOSAT-4 of the
combined capabilities of the datacollection platforms (DCP), the DCP
Retransmission System (DRS) and
Meteorological Data Distribution
(MDD). Before such a sub-system is
implemented, however, it is necessary to examine its potential impact
on the WWW in the Region.
Congress, the Executive Council
and RA I had decided earlier that an
OWSE would be conducted to evaluate the concept of expanding the

GTS. The OWSE-AF was divided
into two phases: Phase I to concentrate on data collection through the
DCPs and the DRS, and Phase II on
dissemination using MDD.
The implementation of Phase I
began in late 1988 and was completed
in mid-1990. The Phase I evaluation
programme began formally on 1 May
1990 and will be completed by May
1992. Planning for Phase II is well
advanced, and preliminary assessments were made during 1990 of
the MDD capabilities u sing two
MDD receiving units provided by
EUMETSAT. The main implementation for Phase II is expected to be
completed in 1991; additional funds
have yet to be found for this purpose,
however.
The Phase I monitoring results
b ased on the limited information
available indicate that the use of the
data-collection systemJDRS has an
immediate and positive impact on
the availability of data at the NMCs.
The potential increase in data availability at the GDPS centres can be
estimated as from 20 to 50 percentage points. The graph above shows
the monitoring results at the RTH
Bracknell for six stations in Ghana
for three periods in 1989 and 1990.
The DCPs had been installed just
prior to the May 1990 monitoring,
with the exception of Kete Krachi,
not yet operational at the time ofthe
monitoring.

North Atlantic Ocean Stations
For over forty years ocean station
vessels have been operating in the
North Atlantic. At the outset their
purpose was 'to contribute to the
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safety, efficiency and economy of air
navigation', but since the early 1970s
their role has been confined to that
of weather ships rather than providing communication services and
radio navigation guidance for
aircraft. The ships' operating costs
have been met by a large number of
countries under joint financing
arrangements, initially administered
by ICAO; since 1974, when a new
Agreement was negotiated, operations have been under the aegis of
the Organization.
The 1974 Agreement provided for
a network of four ocean weather
stations manned by nine ships from
six countries; this was later to
become three stations operated by
three countries (Norway, the USSR
and the UK). The annual costs
reached £9 million in 1985 but were
reduced to £4 million in recent years.
Seventeen countries were at one

time or another party to the
Agreement but by 1989 the figure
had fallen to seven and a further two
countries had announced their intention to withdraw. At its fourteenth
session, in August 1989, the NAOS
Board set up to administer the
NAOS Agreement had decided
that the operations of the weather
ships, a lthough continuing as a
responsibility of the individual operating countries, would cease on
30 November 1989 as far as the
Agreement was concerned. At its
fifteenth and final session, in August
1990, the Board decided that the
Agreement itself would terminate on
31 December 1990. This closed 15
years of exemplary international cooperation which had made a major
contribution to the World Weather
Watch, especially to the daily fore casting work of Meteorological
Services in Europe.

Participants at the
fifteenth and final
session of the NAGS
Board, Geneva,
August 1990

(WMGjBianco)
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IAEAJWMO EMERGENCY RESPONSE SYSTEM
During 1990 WMO continued to co-operate closely with
IAEA on action to be taken in the event of an accidental
release of hazardous material into the atmosphere. Working
arrangements between the two agencies have been expanded
to include the use of the GTS in support of the IAEA
Conventions on early notification and assistance in case of a
nuclear accident or emergency. Direct access to the GTS by
the WMO Secretariat has also been arranged to allow it to
interact with Members and international organizations in an
emergency situation.
At its extraordinary session (1990) CBS endorsed the
measures taken by its president and the Secretary-General in
establishing arrangements with three GDPS centres for the

Composite Observing System
for the North Atlantic
(COSNA)

provision of specialized products concerning the atmospheric
transport of radionuclides. Pending the designation of two
RSMCs per Region to satisfy the needs of IAEA and Members
for high-resolution regional products, the GDPS centre in Paris
has accepted, ad interim, the responsibility to provide such
products on a global scale. The Bracknell and Montreal
centres have agreed to provide similar services in back-up
mode. Procedures for the activation of these functions and the
dissemination of products are being developed in collaboration
with IAEA and the GDPS centre concerned.

initiatives h ave been taken to
improve meteorological services to air
and marine operations in Antarctica.
Close co-operation with the Antarctic
Treaty System and relevant research
programmes h as continued.

to its terms of reference which
include both polar-orbiting and
geostationary satellites. The meeting
was organized with two parallel
working groups, the first on telecommunications and the second on
satellite products. Status reports on
present and future programmes
were made by China, Jap an, the
USSR, the USA, and EUMETSAT.
Co-ordination in support of the
ASAP and ASDAR programmes was
undertaken. Of paramount concern
were the potential changes in
frequency allocation for both satellite
operators and u sers.
WMO is actively involved in the
preparations for the United Nations
International Space Year (UN-ISY
1991-1992) and has become an affiliated member of the Space Agency
Forum for the ISY, which involves
participation in a number of scientific groups dealing with the main
theme of ISY, 'The mission to planet
Earth'.
In 1990, the following satellites
provided imagery and products
under the space-based sub-system of
the Global Observing System: GOES7 , METEOSAT-4, GMS-4, NOAA-9,
NOAA-10, NOAA-11, FY-lB.

An Operational WWW Systems
Evaluation for the North Atlantic
(OWSE-NA) set up to examine the
impact of an enhanced observing pro- WMO satellite activities
gramme on weather and forecasts The EC Panel of Experts on Satelwas completed in 1989. In order not lites continued its active review of
to lo se the momentum gained in WMO satellite activities. During the
improving the observing system in forty-second session of the Executive
the region and to apply the results of Council recommendation s from the
the studies in further developing and eighth session of the panel were
co-ordinating a Composite Observing endorse d and forwarded to the
System for the North Atlantic Commission for Basic Systems,
(COSNA), a Co-ordinating Group for including a re-definition of the spaceCOSNA (CGC) was established. The based sub-system of the Global
first organizing meeting of the CGC Observing System expanding meteowas held in August 1990 with the rological satellites to environmental
participation of representatives of 11 satellites. The panel will meet again
Members and ofthree organizations; in March 1991.
work plans for the group and its
During 1990, China launched an
sub-groups were drawn up , funding experimental polar-orbiting satellite,
arrangements discussed and the FY-1B (see p. 1). The satellite has a
contributions of variou s Members to radiometer similar to the Advanced
the current and future COSNA were Very High Resolution Radiometer
reviewed. CBS an d the Executive (AVHRR) of the NOAA series and
Council have both endorsed the features both High Resolution
formation of the CGC. Members Picture Transmission (HRPT) and
bordering the North Atlantic were Automatic Picture Transmission
urged to participate in its activities.
(APT) . The addition of this new
capability to the space-based portion
Antarctic meteorology
of the Global Observing System Instruments and Methods of
The improvement ofthe WWW struc- strength ens the globa l coverage Observation Programme
tures in Antarctica was one of the provided by the meteorological satel- The Global Observing System and
main topics of the fifth session of the lite system.
the efforts to improve data quality
EC Working Group on Antarctic
In December 1990, a m eeting are obviously highly dependent on
Meteoro lo gy. These efforts are of on Co-ordination of Geostationary t h e Instruments and Methods of
increasing importance in connection Meteorological Satellites (CGMS ) Observation Programme. The main
with discussions on climate change was held in Tashkent, USSR. The event in 1990 was the Seventh Interand ozone layer depletion. New meeting discussed proposed changes national Pyrheliometer Comparison
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INSTRUMENTS AND METHODS
OF OBSERVATION PROGRAMME MEETINGS
Date and place

Title

15-18 May
Hamburg, Germany

International Organizing Committee for the WMO
Automatic Sunshine Duration Measurement Comparison third session

25-29 June

Study Group for Updating the CIMO Guide - first session

Geneva

24 Sept.-12 Oct.
Davos, Switzerland

10-12 October
Davos, Switzerland

Seventh International Pyrheliometer Comparision (lPG-VII)
and Pyrheliometer Comparisons of RA liRA VI
Working Group on Radiation and Turbidity Measurements first session

(lPC-VII), which was carried out at
the kind invitation of the Swiss
Meteorological Institute at the
Physico-Meteorological Observatory
Davos (PMOD) from 26 September
to 12 October 1990. The PMOD is the
designated WMO World Radiation
Centre (WRC) and is responsible for
maintaining the World Radiation
Reference (WRR) as the world standard for radiation measurements.

The main purpose of IPCs is to
carry out, at five-year intervals ,
calibrations of radiation standards
of the 22 designated Regional
Radiation Centres against the World
Standard Group, consisting of eight
absolute radiometers. Radiation
standard instruments of 19 regional
centres were calibrated in IPC-VII.
Conjointly with this intercomparison, regional comparisons for RA I

Seventh International Pyrheliometer Comparison, Oavos, Switzerland (WMO/ Schulze)

WMO ANNUAL REPORT 1990
and RA VI were organized in Davos.
The whole exercise involved 52
experts with 53 absolute radiometers
and Angstrom pyrheliometers of 27
WMO Members and also served as a
forum for the exchange of information and for education and training.
During IPC-VII a scientific symposium was held, during which fifteen
important papers were presented,
followed by valuable discussions on
the latest developments in radiation
instrumentation, networks, and standardization. The outcome of the IPCs
will serve to improve the radiation
database and will be a valuable
contribution for research in the field
of climate change.

Tropical Cyclone Programme
(TCP)
During 1990 many tropical cyclones
occurred around the globe. A number
of reports indicated that activities
under the TCP for the improvement
and upgrading of tropical cyclone
warning systems contributed significantly to the reduction of loss of
life and property damage from these
cyclones compared with those of
earlier years. Thus the programme is
contributing to the goals of the
IDNDR (see p. 18).
In 1990, the first year of the
Decade, the major thrusts under the
general and regional components of
the TCP concerned the promotion of
transfer of technology and human
resources development and the
technical plans of the five tropical
cyclone regional bodies. Substantial
progress was made in 1990 towards
the improvement of tropical cyclone
warning systems, especially through
the installation or upgrading of
observing, telecommunications and
data-processing facilities and
services.
Steps were taken to establish
regional and sub-regional tropical
cyclone advisory and warning
centres in the south-west Indian
Ocean and the South Pacific and
in the south-east Indian Ocean.
Proposals were made for the designation of the centres in St Denis ,
Reunion and Nadi-Fiji as RSMCs
with activity specialization in tropical cyclones for their respective
regions.
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TROPICAL CYCLONE PROGRAMME MEETINGS
Date and place

Title

30 Jan.-5 Feb.
Dhaka, Bangladesh

WMOjESCAP Panel on Tropical Cyclones - seventeenth.
session

26 Feb.-4 May
Miami, USA

Training Course on Tropical Meteorology and Tropical
Cyclone Forecasting (organized by the USA in cooperation with WMO)

12-16 March
Havana, Cuba

RA IV Hurricane Committee - twelfth session

2-5 May
Manila, Philippines

SPECTRUM Steering Group Meeting

27 Aug.-l Sept.
Wellington, New Zealand

RA V Tropical Cyclone Committee for the South Pacific
and South-East Indian Ocean - third session

30 Aug.-l Sept.
Wellington, New Zealand

Workshop for Senior Meteorological and Disaster
Preparedness Officers from the South Pacific Region

29 Aug.-7 Sept.
Colombia, Sri Lanka

Regional Workshop on Tropical Cyclone and Storm Surge
Forecasting

15-24 October
Port Vila , Vanuatu

RA V Workshop on Tropical Cyclone Analysis and
Forecasting

13-19 November
Seoul, Rep. of Korea

ESCAP/WMO Typhoon Committee - twenty-third session

10-13 December
Tokyo, Japan

SPECTRUM Technical Conference and Steering Group
Evaluation Meeting
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SPECTRUM AREA
OF INTEREST

SPECTRUM observations: upper-air sounding stations (circled dot: six-hourly; dot:
12-hour/y), weather ship (solid triangle), buoy (flagged), wind-profiler (solid arrow).
Also shown are USA and USSR weather ships (open triangle), USA upper-air sounding stations and wind-profiler (open arrow). The track of typhoon 9012 'Yancy'
(14-22 August 1990) is also shown. That part of the track covered by SPECTRUM
and Chinese intensive observation periods is shown as a continuous line (C.Y. Lam)
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Training of personnel, in particular tropical cyclone forecasters, was
provided thro u gh group training
events (including a course and three
regional workshops), fellow ships,
exchange programmes, TCDC
schemes and consultancy services
with financial support from UNDP
regional projects and the WMO
Voluntary Co-operation Programme.
A new project, TCP Project No. 16 Guide on Tropical Cyclone
Forecasting - has been established
to provide guidance and assistance
to tropical cyclone forecasters in all
tropical cyclone regions.
The first phase of the regional
computer network project for the
Bay of Bengal and the Arabian Sea
h as been implemented und er the
UNDPIWMO regional project and
the SHARE (Software Help for Applications, Research and Education)
project.
The Typhoon Committee conducted a typhoon operational field
experiment (SPECTRUM: Special
E xperiment Concerning Typhoon
Recurvature an d Unusual Movement) during August and September
to obtain enhanced meteorological
observational data required for studies on the movement of typhoons
with a view to improving operational
typhoon forecasting. Pre-experiment
planning and subsequently an evaluation of the SPECTRUM were
carried out by a Steering Group of
the Typhoon Committee at meetings
in Manila and Tokyo respectively.
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World Climate Data
Programme (WCDP)
WMO provides assistance in various
ways to countries to improve their
climate data management and user
services. One project, known as
DARE (Data Rescue), is designed to
save rapidly deteriorating meteorological records in many developing
countries. The project, with support
from donors (especially Belgium)
and UNEP, is now fully implemented in nine countries and under
way in ten others within RA 1.
The CLICOM project provides
WMO Members with systems that
perform all the functions of a traditional climate data centre on a
personal computer. The system has
been installed in about 90 countries,
some 120 systems being currently in
operation. The goal is to have this
system operational in more than 100
countries by 1991 and to establish
climate data management systems
in all Member countries by 1997.
Through the World Climate Data
Information Referral System CINFOCLIMA) information about the
existence and availability of climate
data and climatological networks
all over the world is collected and
distributed. The 1989 INFOCLIMA
catalogue contains more than 1 000
dataset descriptions from 268 data
centres in 112 countries. It is now
cross-referenced on three other international referral systems.
The INFOCLIMA World Inventory of Climatological Stations
provides information on stations
taking series of climatological observations for regional and global
climate studies. The Inventory covers
national networks of synoptic as well
as climatological stations and
stations operated for other purposes.
When completed the Inventory will
contain details on 40 000 stations
and will be available in a computer-
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compatible form. Two of the planned
six volumes of the Inventory have
been published.
The Climate System Monitoring
Project, supported by UNEP, continued to provide Members with
consistent analysis and anomaly
information. For many Members this
is the only global climate information available on a regular basis.
The monthly WMO Climate System
Monitoring Bulletin is distributed to
over 1 500 scientists and institutions
to help experts assess the climate. The
1986-1988 biennial review of the
global climate was published and
distributed to Members.
Global Baseline Datasets
The Global Baseline Dataset Project
made significant progress in 1990. A
meeting of experts, in Asheville,
USA, established that the goal of
the project was to construct global

datasets for world-wide use as 'official datasets' for climate-change
studies. During 1990 work began on
the construction of a comprehensive
upper-air dataset, a global historical
climate network dataset and a
dataset of metadata (for example,
historical information about observing stations and instrumentation).
This project will form part of the
foundation of the Climate Change
Detection Project.
Climate Change Detection Project
A plan for a new project - the
Climate Change Detection Project was endorsed by EC-XLII (see p. 3).
The implementation plan for this
world-wide effort was initiated at a
meeting of experts in November. The
project will be carried out primarily
through Meteorological Services. It is
expected that the strategy will focus
on the development of an operational

WORLD CLIMATE PROGRAMME MEETINGS
Date and place

Title

22-26 January
Asheville, USA

Expert Meeting on Global Baseline Datasets

21-22 February
Paris, France

Archival Survey for Climate History Planning Meeting

6-15 March
Reading, UK

Workshop on CLiCOM-HOMS Interface

2-6 April
Geneva

CCIAdvisory Working Group - eighth session

22-26 October
Geneva

CCI Working Group on Climate Applications - first
session

19-23 November
Warsaw, Poland

Expert Meeting on Energy Meteorology

26-30 November
Niagara-on-the-Lake,
Canada

Expert Meeting of the Climate Change Detection
Project

25 Nov.-l Dec.
Guadalajara, Mexico

Tropical Urban Climate Experiment (TRUCE) Meeting
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system for the assessment of chronic
or persistent climatological anomalies, using a carefully constructed set
of global baseline datasets.
The experts agreed that, while
the greenhouse effect is the most
important problem to which the
detection strategy will be applied,
the project should not be limited to
this sole concern. The strategy will
use global climate models and statistical techniques to detect regional as
well as global anomalies. Periodic
assessments of climate change are
planned; these will be guided by a
Panel on Climate Change Detection.
Members of the panel will be representatives of major data analysis
and management centres; regional
and special interest experts; and
representatives of major international observing and research
programmes. It is expected that the
panel will provide biannual authoritative statements on climate change,
reflecting a responsible balance of
the prevailing scientific understanding of the important issues.

Archival Survey for Climate History
project
A meeting of experts was held in
February to discuss the implementation of the Archival Survey for
Climate History project. This activity is jointly funded by WMO and
UNESCO and has as its goal the use
of professional archivists to extract
historical climate data from private
and public archives. The events that
will be searched for (e.g. 18th and
19th century droughts, severe cold
spells) might be derived from information on crop failures, extent of sea
ice and other parameteorological
data. A pilot study was undertaken
in several European countries to
determine the feasibility of this
approach as a possible climate
history indicator. A tremendous
amount of data has been uncovered.
This will be analysed in early 1991
by a core group of experts and a
report will then be issued showing
project results, problems encountered and recommendations for
future work. The data from this
project could well form one of the
proxy data inputs to the Climate
Change Detection Project.
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World Climate Applications
Programme (WCAP)
Climate - Food - Water - Energy
Publication of guidance material in
the priority areas of WCAP - food,
water, energy, and urban and building climatology - continued in 1990.
Reports issued included information
on meteorological extremes for the
design and operation of energy
systems and other applications; the
CLICOM-HOMS-CARS interface
(see opposite); and urban design in
different climates.
In 1990 UNDP approved a project
aimed at enhancing the databases
required for the development of nonconventional energy sources in
Europe, e.g. solar and wind energy.
WMO, as the executing agency, coordinates activities which involve:
• Developing the capacity of
Meteorological Services (mainly
in countries eligible for UNDP
support) to provide meteorological
information needed in making
decisions regarding energy;
• Strengthening the ties between
meteorologists and energy technologists;
• Preparing a specialized meteorological database oriented towards
energy studies.
The project draws on other ongoing developments, especially
CLICOM. The results should be of

~
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interest to other Regions as a demonstration of how climatic information
available within Meteorological
Services can be profitably applied.

TRUCE - an urgent issue
The problem of environmental
degradation in cities, especially in
the tropics, has been recognized as
one of the most serious environmental issues of our time, and
several national and international
organizations, such as WMO, UNEP,
CIB and IFHP, have initiated programmes aiming at arresting this
degradation. Urban climatology can
make important contributions in this
endeavour. The Commission for
Climatology (CCl) therefore initiated
the development of a Tropical Urban
Climate Experiment (TRUCE) to
improve our basic understanding of
the controlling mechanisms associated with the modification of climate
in tropical urban areas. Long-term
objectives of TRUCE include the
development of practical guidelines
on use of climate information in
building and urban design, aiming at
mitigating the potentially detrimental impacts of climate change and
severe weather. The development of
more detailed plans for TRUCE
continued in 1990 in co-operation
with other international organizations concerned. A Plan of Action
for TRUCE was agreed upon at
an international symposium held in
Guadalajara, Mexico.

Light wind

Air~

...~.......~--~-------------- - ----temperature

Urban heat island intensities as related to population

Urban
temperature
excess

Special applications using CLiCOM
Work progressed on the standardization and expansion of the Climate
Applications Referral System
(CARS), which contains descriptions
of methods for the app lication of
m eteorological and climatological
data and knowledge in the solution
of practical problems in the fields
of food production, desertification
and drought management, energy
assessment and u se, etc. An essential tool in these applications is the
CLICOM system , which can produce
much valuable information for various sectors of climate applications .
By adding a s tati s tical package ,
IN STAT, to the CLICOM system ,
Meteorological Services should be
able to meet a wide range of u ser
r equirements. The needs and requirements of various u sers was a
prominent topic at th e Technica l
Conference on Economic and Social
B enefits of Meteorological and
Hydrological Services (see p. 7). For
mor e advanced applications an
interface between CLICOM and
special software packages has been
developed and tested in vario u s
tr aining events dur ing 1990 .
CLICOM is also being considered
for a pplications in h y drology in
conjunction with the H ydrological
Op erational Multi-purpose Subprogramme (HOMS).

CO 2 and other radiatively active
gases in climate variations and their
impacts, studie s of t he regiona l
impacts of climate change and an
assessment of the impact of a sealevel rise. Information on these and
related matters was a lso w idely
disseminated.

World Climate Research
Programme (WCRP)
The WCRP, undertaken jointly by
WMO and ICSU, is the international
scientific programm e aiming to
provide a quantitative understanding of climate and predictions of

WORLD CLIMATE RESEARCH PROGRAMME MEETINGS
Date and place

Title

9-12 January
Geneva

Intergovernmental TOGA Board - third session

15-19 January
Paris, France

JSC Scientific Steering Group for the Global Energy and
Water Cycle Experiment - second session

25-26 January
Wallingford, UK

Joint WCRP/lGBP Ad Hoc Co·ordination Group for Land
Surface Experiments

5-10 March
Tokyo, Japan

Joint Scientific Committee for the WCRP - eleventh
session

30 April-l May
Bracknell, UK

Ad Hoc Meeting of Experts on Algorithm Intercomparison
for the Global Precipitation Climatology Project

21-23 May
New York, USA

JSC Working Group on Data Management for WCRP
Radiation Projects - eighth session

2-3 July
Reading, UK

Planning Meeting on Earth Observing Systems for
Climate Research

13-14 July
Hawaii, USA

TOGA XBT Ad Hoc Panel of Experts - second session

16-20 July
Hawaii, USA

International TOGA Scientific Conference

23-25 July
Hawaii, USA

TOGA Scientific Steering Group - ninth session

World Climate Impact Studies
Programme (WCIP)

26-27 July
Hawaii, USA

TOGA Monsoon Numerical Experimentation Group second session

UNEP is responsible for this component of the WCP. During 1990
activities focused on the application
of methods of climate impact assessment. Studies ofthe consequences of
drought in developing countries and
the monitoring and assessment of
the impacts of climatic events such
as El Niiio continued. Support was
given for the establishment of the
African Centre of Meteorological
Applications for Development.
An international network of
national climate impact studies programmes has been organized. Support
was provided for these national
climate impact studies programmes.
Other major activities concerned
climate-ch ange iss u es. They included an assessment of the role of

24-28 September
Melbourne, Australia

JSCj CAS Working Group on Numerical Experimentation sixth session

8- 10 October
Reston, Virginia, USA

International Workshop on the GEWEX Continental·scale
International Project

23-26 October
Greenbelt, USA

GEWEX Workshop on Retrievals of Temperature and
Humidity Profiles

5-8 November
Geneva

WCRP Steering Group on Global Climate Modelling first session

5-8 November
WCRP Workshop on Polar Radiation Fluxes and Sea·lce
Bremerhaven, Germany Modelling
3-5 December
Washington, DC, USA

Workshop on Baseline Surface Radiation Network

10-13 December
Bermuda

WCRP Scientific Symposium on Global Tracer Transport
Models

14-15 December
Bermuda

JSC Working Group on Modelling Greenhouse Gases second session
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Wind observations (---+ 5 m/s) from 12 TOGA moored buoys (dark green arrows) compared with model-derived data (light green
arrows) -- 12-week average, 1 March-23 June 1990 (Climate Analysis Centre USA)

global and regional climate changes
on all time scales.
One of the highlights in 1990 was
the progress in the organization of
the Global Energy and Water Cycle
Experiment (GEWEX), which has
the goals of observing, modelling and
predicting variations of the global
hydrological cycle and its impact on
atmospheric and ocean dynamics .
The scientific plan for GEWEX has
been completed, fixing priorities and
schedules, and extensive discussions
have been undertaken with the
various agencies engaged in the
preparation of the Earth Observing
System on the optimization of
platform orbits and instrumental
payloads to achieve the goals of the
experiment.
The first of a number of observational and modelling studies focused
on atmospheric and hydrological
processes, the GEWEX Continentalscale International Project, has been
initiated. Its aim is to reproduce the
hydrology of a continent-size river
basin using daily precipitation and
evaporation estimates.
Exciting results are being
obtained in the WCRPINASA Earth
Radiation Budget Experiment
(ERBE). Basic measurements provided by ERBE of emitted infra-red
and reflected solar energy will
permit the accurate assessment of
the planetary radiation budget and
its seasonal cycle.
The aim of the Tropical Ocean/
Global Atmosphere (TOGA) pro-
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gramme is to predict seasonal and
annual climate variability linked to
dynamic and thermodynamic interactions between the atmosphere and
tropical oceans. The mid-point in this
ten-year programme was marked by
the International TOGA Scientific
Conference in Honolulu in July 1990
when some 300 scientists from 27
countries gathered to review the
progress made to date. Spectacular
advances in the implementation of
ocean observing systems were
reported, in particular in the use of
moored and drifting buoy arrays (see
figure above) and in the capabilities
of modelling large-scale perturbations in the tropical ocean and
overlying atmosphere. An important
step forward in 1990 was the provision of TOGA data for the first two
years of the programme (1985-1986)
on one compact disc. The disc is
being distributed to the international
TOGA scientific community on
request and free of charge. It is
planned to produce follow-on discs
containing TOGA data for 1987 and
later.
Another programme priority is
to foster the development of global
climate modelling. A major activity
now being organized is the comprehensive assessment of the
performance of the atmospheric
component of climate models being
run for a ten-year period, forced by
the observed monthly-averaged
distributions of sea-surface temperature and sea ice. The realism with

which models are able to represent
circulation anomalies, low-frequency
variations and inter-annual variability will also be assessed. An
evaluation of climate simulations so
far obtained using coupled oceanatmosphere models , examining in
particular the representation of the
coupling and the treatment of the
ocean circulation , is also being
undertaken.
Another landmark reached in
1990 was the start of field operations
in the World Ocean Circulation
Experiment (WOCE), a world-wide
oceanographic programme led by
the ICSU Scientific Committee on
Ocean Sciences and the Unesco
Intergovernmental Oceanographic
Commission, and organized as a
component of the WCRP, to determine oceanic circulation at all
depths and on a global scale within
the five-year period 1990- 1995. All
major oceanographic agencies and
institutions are joining forces to
deploy the fleet of research vessels
needed for the WOCE hydrographic
programme.
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Tenth session of the
Commission for Atmospheric
Sciences (CAS)
The tenth session of the Commission
for Atmospheric Sciences took place
from 17 to 26 April in Offenbach,
Germany. Dr D. J. Gauntlett
(Australia) was elected president
and Dr A. D. Moura (Brazil) vicepresident. The Commission warmly
welcomed the launch of the Global
Atmosphere Watch (GAW) as an
essential component for the monitoring of the atmosphere in the
climate-change context. It recommended that GAW should be given
the highest priority. Furthermore
work on weather prediction and tropical meteorology research should
continue with emphasis on the need
to improve the prediction of extreme
meteorological events, which would
help to attain the aims of the
International Decade for Natural
Disaster Reduction. The Commission
also recognized the need for further
strengthening of efforts in the transfer of scientific knowledge and
technology to developing countries.
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Participants were familiarized with
basic knowledge and methods used
in long-range weather forecasting.
The 60 scientific papers presented
revealed the steady progress achieved
during recent years over the wide
spectra of long-range forecasting
techniques, including diagnosis of
abnormal weather phenomena,
statistical/empirical and numerical/
dynamic methods, general circulation
models and air-sea interaction.
An International Symposium on
Assimilation of Observations in
Meteorology and Oceanography was
held in Clermont-Ferrand, France, in
July. This symposium, attended by
200 experts in meteorology and
oceanography from 40 countries,
addressed the difficult and essential
problem of four-dimensional assimilation of observations. A large
number of errors in numerical models
are related to the incorrect determination of the initial state used to start
the numerical integration, because of
limitation in the observing system
and in the simulation techniques. The
statistical methods currently used for
the extrapolation in time and space of

the observed parameters do not properly reflect the consistency between
the different analysis fields and the
model equations. As a result, part of
the information content in the observations is lost and there is an
imbalance in the parameters, which
degrades the beginning of the forecast. New techniques, which could
lead to very important improvements
in numerical forecasting in the
future, were presented and discussed.

Tropical meteorology
research
Drought is a major economic issue
for many tropical countries. A symposium held in Niamey in May
discussed progress in the understanding of the physical processes
controlling droughts as well as the
prospect of forecasting their evolution. Reports were presented on
empirical-diagnostic studies and
general circulation modelling simulation. International concern at the
aggravation of droughts was evident
from the co-operation and participation of numerous international
organizations.

Weather prediction research
The potential economic impact of
long-range forecasting is considerable. Research activity in this field
during the last fifty years has
therefore been important but it
is only during the last five years
that improvement in numerical
prediction modelling and better
understanding of the mechanisms
controlling atmospheric circulation
variability have put monthly and
seasonal forecasts into a new
perspective. An authoritative statement on the status of long-range
forecasting has been prepared for
presentation to Eleventh Congress.
A new type of training workshop
on long-range forecasting was held
in Nanjing, China , in October.

Participants at the tenth session of the Commission for Atmospheric Sciences, Offenbach,
Germany, April 1990 ('Das Portrait' Fotostudio, Offenbach)
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The forecasting of extreme meteorological conditions, an essential
component oftropical meteorology, is
highly dependent on model resol ution. Taking advantage of recent
improvements in high-resolution
limited-area numerical models,
several advanced meteorological
centres are therefore now applying

WMO ANNUAL REPORT 1990
their limited-area models (LAM) to
tropical regions. A training workshop held in Trieste clearly indicated
the high potential of trainees for the
future development of LAM activities in tropical regions.
Research in tropical meteorology
is an activity of major importance
for the development of meteorology.
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This is particularly so in Africa.
The second session of the RA I
Working Group on Research in
Tropical Meteorology therefore
reviewed research requirements to
clarify problems facing African
countries in developing these activities and identified the priority
research areas for the future.

GLOBAL ATMOSPHERE WATCH (GAW)
Activities stemming from the approval by EC-XLI (1989) of the
Global Atmosphere Watch (GAW) have progressed favourably.
This major new initiative will ultimately bring atmospheric composition measurements on par with classical meteorological
observations and will also act as an 'umbrella' system for existing atmospheric composition and physical characteristic
monitoring networks such as the Global Ozone Observing
System (G0 30S) and the Background Air-Pollution Monitoring
Network (BAPMoN).
The full development of GAW has begun. Desirable locations
for background observatory-type GAW stations of global
importance have been identified. Several existing G030S and
BAPMoN stations have been, or are in the process of being,
upgraded to the level of global stations; the infrastructure
required to maintain a network of global stations has been
determined and a realistic strategy established to proceed with
implementation. The focus of this activity is the realization of
an early warning system for rapid detection of changes in the
atmospheric concentration of chemical components, including
ozone and greenhouse gases, and the establishment of reliable
long-term datasets to answer questions on major issues
related to global change.
In February scientists from countries signatory to the 1985
Vienna Convention for the Protection of the Ozone Layer
responsible for research programmes concerning atmospheric
ozone and studies related to the effects of ozone changes on
human health and the environment met at the WMO
Headquarters, where a review of the current situation regarding ozone research and monitoring was made. Items of
particular discussion were the GAW-G0 30S and the effects of
ozone changes. The objective of the meeting - namely to coordinate and enhance research and monitoring activities (for
which WMO is responsible) in support of the Vienna Convention
- was achieved.
Further emphasis was given to the ozone issue when in
June WMO was represented in London by a delegation headed
by the Secretary-General at the Second Meeting of the Parties
to the Montreal Protocol on Substances that Deplete the
Ozone Layer. (The Montreal Protocol entered into force in early
1989.) WMO played a prominent role at the London meeting
because its GAW-G0 30S provides the world with the only
existing dataset available for determining ozone trends and on
account of its extensive involvement in the preparation of a
voluminous work entitled 'Scientific assessment of stratospheric ozone: 1989', published as WMO Global Ozone
Research and Monitoring Project Report No. 20. Used as the
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basis for scientific discussion, this report, in addition to
confirming the spectacular ozone losses over Antarctica
during the austral spring, indicates unequivocally that there
has been a measurable decline in total column ozone over the
northern and southern hemisphere mid-latitudes during the last
two decades . The meeting passed a watershed in the protection Qf the ozone layer, introducing stricter targets that could
considerably advance the established reduction and phase-out
dates of those harmful substances that deplete the ozone
layer.
One of the most successful international ozone spectropho·
tometer intercomparisons ever conducted was held in July and
August at the Lichtklimatisches Observatorium of the Swiss
Meteorological Institute, located in Arosa, Switzerland. There,
Preliminary ozone data for 1990 provided by the stations at
Marambio and Syowa (dashed lines) compared with the record
low total ozone values of 1987 (solid lines) derived from the 2 x
5° rectangulars of TOMS data (courtesy of NASA GoddardTOMS processing team). All are 10-day averages. (Plots made
byWMO)
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Environmental Pollution
Monitoring and Research
Programme
The major a ctivitie s under thi s
programme are described in the box
on GAW (see b el ow) . H owever, a
number of other activities deser ve
mention. WMO's close collaboration
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with ECE in the exe cution of the
European Monitoring and Evaluation Programme (EMEP) l ed to the
organization of a joint w orkshop on
tran sport modelling of nitrogen
compounds and an expert m eeting
on modelling of pollut ion t ransport
and tran sfor mation in gen eral.
Increased attention was also given to

the st andardization of CO 2 measurem ents by holding a m eeting of
r epresent ati ves of all active CO 2
l aboratories. Finally, t h e dominant
role of the atmosphere in the transport of pollution t o the world oceans
was the subject of review by a WMOl ed w or king group within th e
framework of GESAMP.

with an attendance of 33 scientists from 19 countries, a total
of 17 Dobson instruments from within Europe were compared
and calibrated by the absolute method against the World
Secondary Standard Instrument from the NOAA Environmental
Laboratories, Boulder, USA. A further 17 scientists participated in a two-day workshop on the operation, maintenance
and reporting of data for the Brewer-type ozone spectrophotometer, which was organized in conjunction with the
intercomparison. This type of activity is indispensable for the
re-evaluation of ozone station records, essential in determining
trend analysis.
The WMO World Data Centre for Greenhouse Gases
(WDCGG) was inaugurated on 1 October 1990. The WDCGG,
located at the Headquarters of the Japan Meteorological
Agency, Tokyo, nowprovides the facility to archive global data,
past and present, concerning greenhouse gases, particularly
carbon dioxide, methane, chlorofluorocarbons, nitrous oxide
and other trace gases that are essential for research and
policy development in climate-change matters.
Requests by Members and by the Commission for
Atmospheric Sciences have motivated the introduction during

1

the Antarctic spring (the months of August-November) of nearreal-time monitoring of the drastic decline of ozone in that area
on an experimental basis. Data provided from stations operated by Argentina/Finland, Japan, New Zealand and the USA
have been distributed at approximately two-week intervals via
the WMO Global Telecommunication System in carefully worded
bulletins expressed as relative rather than absolute values. It
would appear the ozone depletion during the austral spring
over Antarctica in 1990 is very close to the dramatic decline
recorded in 1987, when some of the lowest values ever were
reported .
Training of observers from GAW-BAPMoN regional stations
continued at the sixteenth course, held in Budapest in
November.

Baseline air-pollution station, Cape Grim, Tasmania - see
also cover (David Whillas, CSIRO Atmospheric Research)
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RESEARCH AND DEVELOPMENT PROGRAMME
MEETINGS
Date and place

Title

7-9 February

UNEP;WMO Consultation of Ozone Science Research
Managers
Meeting of Experts on Tropical Ozone

Geneva
2~24

February

Penang, Malaysia
26 Feb.-3 March

Silver Spring, USA
2-4 April

Troms0, Norway
17-28 April

Consultation to Assess Archiving of Precipitation
Ctremistry .
Ozone and Climate of the Northern Latitude: Past,
Present and Future
Commission for Atmospheric Sciences - tenth session

Offenbach, Germany
30 April-4 May

Niamey, Niger
6-11 May

Third Symposium on Meteorological Aspects of Tropical
Droughts with Emphasis on Long-range Forecasting
Twentieth session of GESAMP

Geneva
28 May-l June

Third Workshop on Integrated Monitoring

G6teborg Hindas, Sweden
9-13 July

Clermont-Ferrand, France
23 July-lO Aug.

Symposium on Assimilation of Observations in Meteorology
and Oceanography
Dobson Spectrophotometer Intercomparison

Arosa, Switzerland
5-11 September

Grenoble, France
17-21 September

IAMAP/Commission on Atmospheric Chemistry and Global
Pollution Quadrennial Symposium on Atmospheric
Chemistry (co-sponsored)
RA I Working Group on Research in Tropical Meteorology

Addis Ababa, Ethiopia
17-21 September

21st International Conference on Alpine Meteorology

Engelberg, Switzerland
24-28 September

Melbourne, Australia
8-19 October

Nanjing, China
15-18 October

Potsdam, Germany
15-19 October

CAS/JSC Working Group on Numerical Experimentation sixth session
•
Training Workshop on Diagnosis and Prediction of Monthly
and Seasonal Atmospheric Variations Over the Globe
Workshop on the Progress of Transport Modelling of
Nitrogen Compounds
Meeting on Carbon Dioxide Measurement Techniques

Lake Arrowhead, USA
22 Oct.-3 Nov.

Trieste, Italy
24-25 October

Trieste, Italy
4 Nov.-l Dec.

Budapest, Hungary
5-7 November

Geneva
14-16 November

Geneva
19-23 November

Geneva
17-21 December

Providence, RI, USA
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International Workshop on Extra-tropical and Tropical
Limited-area Modelling
Fifth Meeting of the Steering Committee on Tropical
Limited-area Weather Prediction Modelling
XVlth Training Course on Background Atmospheric
Composition Measurements
Meeting of Experts on Modelling of Continental, Hemispheric and Global-range Pollution Transport, Transformation and Exchange Processes
Review of findings and recommendations of Saudi
Arabian Cloud Physics Experiment
EC Panel of Experts/CAS Working Group on the Physics
and Chemistry of Clouds and Weather Modification seventeenth session
Meeting of WMO-Ied GESAMP Working Group No. 32 on
Global Change and the Sea/Air Exchange of Chemicals

WMO ANNUAL REPORT 1990
Cloud physics and weather
modification research
At its meeting in November the EC
Panel of Experts/CAS Working
Group on the Physics of Clouds and
Weather Modification Research
reviewed and restructured the existing WMO Statement on Weather
Modification to reflect the present
status oftechnology. Throughout the
world there are currently over 32
countries operating more than 100
weather-modification projects. To
monitor the growth and character of
this developing technology WMO
maintains an annual register for
weather-modification activities .
Areas of increasing importance
addressed by this EC Panel/CAS
Working Group are the study of the
radiative properties of clouds and
their role in the global radiative
budget and in the chemistry of
clouds in the processes of transport,
transformation, and deposition of
pollutants.

Technical library
The Technical Library in the WMO
Secretariat is the source of meteorological and hydrological scientific
information for staff members of the
WMO Secretariat, visiting experts
and a lso for fie ld experts. It also
helps the participants at WMO
meetings held in Geneva. For other
Geneva-based international organizations this is the natural source
of specialized meteorological and
hydrological information.
During 1990, the WMO Technical
Library acquired approximately
2 180 publications. Most of these
were gifts or exchanges. The library
subscribed to 68 journals and re ceived approximately 220 other
periodicals. In the course of the year,
2 300 enquiries were answered and
1 300 publications were loaned to
readers.
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Agricultural Meteorology
Programme
Under this programme activities
continued to promote sustainable
agricultural systems, improve productivity and quality, ensure the
efficient use of water, labour and
energy, reduce pollution caused by
agricultural chemicals and to combat
the damaging effects of drought,
desertification , erosion, deforestation, locust swarms, etc.
The Secretary-General and some
WMO officers participated in a
colloquium on defining the work
programme of the Sahara and Sahel
Observatory (Obseruatoire du
Sahara et du Sahel - OSS) held in
P aris from 5 to 7 June, The aim of
the OSS is to co-ordinate and
strengthen the facilities for observation, diagnosis, and remedial!
preventive measures with a view to
a lleviating the harmful effects of
drought and desertification.
An RA IIIRA V Workshop on the
P reparation of Practical Agro climatic Information was jointly
organized by WMO and the Southeast Asia Regional Centre for
Graduate Study and Research in
Agriculture (SEARCA) in Los Banos,
(Philippines) from 25 March to
7 ApriL The purpose of the workshop
was to exchange information and
obtain experience with techniques
for the preparation and publication
of practical agrometeorological
information for use in agriculture.
Participants came from meteorological, agricultural and associated
services , which facilitated interdisciplinary thinking and improved
the relevance and applicability of
the agrometeorological information
that was prepared.
A Symposium on Agrometeorology and Plant Protection, which
was organized by WMO and the
European and Mediterranean Plant
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Protection Organization, was held in
Florence from 4 to 7 December, About
50 papers were presented on protection of orchards, vines, and major
agricultural crops, on equipment and
computer-aided plant protection, pest
risk assessment and remote-sensing
aids to crop protection,
Collaboration with FAO, EEC,
ESCAP, PRIFAS, ECA and international agricultural research
centres of CGIAR continued for the
organization of joint symposia, workshops, studies and publications.
Activities to counter locusts continued and were expanded to include
the collection of case studies on the
successful use of meteorology in
desert locust control; the promotion
of national interdisciplinary locust
control committees; and support for
the creation/reinforcement of permanent locust-monitoring operations.
Missions were undertaken both to
assist Members in improving their
agrometeorological services and in
support of technical co-operation
activities. Those to Algeria, Benin,
Cape Verde, Chad, and Niger were
particularly useful to the Members
concerned, They provided additional
input to the 1990 survey on the

status of agrometeorology in Mrica.
The survey was analysed in collaboration with the Regional Office for
Mrica and recommendations were
made on strategies to improve
meteorological services to agriculture. The results were submitted to
the tenth session of RA 1.
Work began on a trilingual glossary of agrometeorological terms.
The glossary is based on earlier
provisional versions, published
separately in English, French and
Spanish, and on the many comments
and suggestions received.

Combat against desertification
The UN Centre for Science and
Technology for Development, in cooperation with the State Science and
Technology Commission of the
People's Republic of China, organized an International Seminar on
Desertification Processes of Contiguous Areas of the Sahel and
Northern Africa, the Arab Region
and Central and Southern Asia, in
Lanzhou (China) from 25 June to
3 July. WMO presented a paper on
meteorological and climatological
aspects of the combat against
drought and desertification,

AGRICULTURAL METEOROLOGY PROGRAMME
MEETINGS
Date and place

Title

30 April-4 May
Geneva

CAgM Advisory Working Group

25 March-7 April
Los Banos, Philippines

RA IIIRA V Regional Workshop on the Preparation of
Practical Agroclimatic Information

11-28 June
Rangoon, Myanmar

Roving Seminar on the Use of Agrometeorological Data
and Information to Assess Potential Primary Production
of Natural Pastures in the Rainy Season

4-7 December

WMO/EPPOjNAPPO Symposium on Practical Applications
of Agrometeorology to Plant Protection

Florence, Italy
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A roving seminar was orga nized
in Myanmar from 11 to 28 June on
the a pplication of meteorological
data and information to assess
potential primary production in
crops and natural pastures and the
resultant carrying capacity. Thirty
participants from various meteorological , agricultural and forestry
departments attended.
Commission for Agricultural
Meteorology (CAgM)
A meeting of the CAgM Advisory
Working Group was held in Geneva
from 30 April to 4 May. The group
approved inter alia the provisional
agenda for the tenth session of
CAgM, and proposed 'agrometeorology in support of sustainable
agriculture' as the theme for the
next inter-sessional period. It prepared a list of possible working
groups and rapporteurs for consideration by the Commission when it
meets in 1991. The group also
reviewed draft contributions to the
Guide to Agricultural Meteorological
Practices.
Training
A consultant examined the existing
structures in various French-speaking
areas (Algeria, Belgium, France and
Tunisia) for postgraduate training in
agrometeorology, compared them with
similar training programmes available for English-language personnel,
and recommended a new structure
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AERONAUTICAL METEOROLOGY PROGRAMME MEETINGS
Date and place

Title

28 May-l June
Geneva

CAeM Working Group on Advanced Techniques Applied
to Aeronautical Meteorology

5-28 September
Montreal, Canada

Commission for Aeronautical Meteorology - ninth session,
conjointly with ICAO COMjMETlOPS Divisional Meeting (1990)

that could be adopted for training in
French. His report included proposals
on syllabi for training meteorologists
and agronomists, the duration of
courses and academic requirements.
Arrangements were made for
training material for the 1991 joint
WMO/FAO roving seminars on the
application of meteorological data
and information for effective planning
and management of water for sustainable irrigated crop production.
Assistance was given in reviewing
and updating the syllabus for training in agricultural meteorology at
the Regional Meteorological Training
Centre in Nairobi, Kenya.

Aeronautical Meteorology
Programme
The Commission for Aeronautical
Meteorology (CAeM) held its ninth
session in Montreal. Because of its
close links with the International
Civil Aviation Organization (ICAO),
sessions of the Commission are as
far as possible held conjointly with
divisional ICAO meetings to discuss

and decide on items of mutual interest. This was the case of CAeM-IX
and the ICAO Communications/
Meteorology/Operations Divisional
Meeting held conjointly from 5 to
28 September 1990.
Discussions took place on various
subjects concerning meteorological
support to aviation and decisions
were reached involving amendments
to both WMO Technical Regulations
[C.3 .1] - Meteorological Service for
International Air Navigation - and
ICAO Annex 3 to the Convention,
these two regulatory documents
being identical. Issues considered by
the conjoint meeting are listed
below.
• The World Area Forecast System
(WAFS), jointly adopted by WMO
and ICAO in 1982, is in the
process of transition to its final
phase where only two World Area
Forecast Centres will be required
to produce on a global basis
forecast upper winds and temperature, height and value of
maximum wind, tropopause
heights and significant weather
charts and to disseminate these
to users. Amendments were made
to the Technical Regulations
to enable a gradual and smooth
transition to the final phase of the
WAFS.
• Aeronautical operational requirements were reviewed and
revised and subsequently new
METAR, SPECI and TAF codes
based on updated operational
requirements were agreed to by
t he 1990 extraordinary session
of the Commission for Basic
Systems.

Measurement of rainfall and of intercepted precipitation from fogs and clouds for midaltitude (800-1 200 m) agriculture in Cap Verde (WMOjRijks)
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• The specifications for aeronautical climatological information
were updated in order to bring
them into line with modern
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Hoverspeed Great
Britain leaving
New York prior to
the successful
attempt to beat
the transatlantic
record held by
S.S. United States
(Hoverspeed Ltd.)

computerized methods of climatological data storage.
• SIGMET information messages
contain some ofthe most important meteorological information
issued in support of aircraft
operations. A definitive list of enroute weather phenomena and
their descriptions in abbreviated
plain language was agreed on to
render SIGMETs more concise
than at present.
• WMOIICAO regulatory material
was updated to reflect the
current capability of automated
systems in the observing and
reporting of specific meteorological elements required for
aviation purposes.
• It was agreed that although helicopter operations required the
same meteorological information
as other low-level operations,
particular emphasis should be
placed on surface visibility;
amount, base and tops of cloud
below FL100; sea state and seasurface temperatures; mean
sea-level pressure; and the
occurrence and expected occurrence of turbulence and icing.
Apart from the consideration of
the above issues by the conjoint
meeting, CAeM, meeting separately,

discussed a number of items of
concern specifically to itself.
Three working groups were set
up: the CAeM Advisory Working
Group, the Working Group on the
Provision of Meteorological Information Required Before and During
Flight and the Working Group on
Advanced Techniques Applied to
Aeronautical Meteorology. In addition, a rapporteur was appointed to
deal with meteorological observations and information distribution
arrangements for local aeronautical
users.
Much work was carried out in the
earlier part of the year to develop
and refine the proposed new aeronautical meteorological codes in
co-operation with ICAO, the International Air Transport Association
(lATA), the International Federation
of Airline Pilots Associations
(IFALPA) and code experts from the
Commission for Basic Systems.
The Commission's Working Group
on Advanced Techniques Applied to
Aeronautical Meteorology (ATEAM)
met in Geneva from 28 May-1 June
1990. The group finalized the third
ATEAM Newsletter on research and
development work currently being
undertaken by CAeM members relevant to aeronautical meteorology.
The Newsletter was distributed to

the members in August 1990. The
working group also devoted considerable effort to developing the
proposed WMO Technical Note on
numerical weather prediction interpretation techniques.

Marine Meteorology and
Associated Activities
Programme
The concern ofWMO for mariners
and for the marine environment
dates from the very origins of the
Organization and relates both to the
ever-present need of the marine community for meteorological services
and also to the crucial role which the
oceans play in weather and climate
processes. This concern is expressed
by the activities of the Marine
Meteorology and Associated Oceanographic Activities Programme,
whose basic objectives are to provide high-quality meteorological and
oceanographic services in support of
marine users and to maintain a
comprehensive operational global
marine meteorological and oceanographic observing system in support
of all WMO programmes. Technical
advice and support for the programme are provided principally
through the Commission for Marine
Meteorology (CMM) and the Joint
IOCIWMO Committee for IGOSS
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MARINE METEOROLOGY AND
ASSOCIATED OCEANOGRAPHIC ACTIVITIES MEETINGS
Date and place

Title

19-23 February
Geneva

Sub-group on Observations and Telecommunications first session

10-14 September
Geneva

Working Group on Basic Marine Meteorological Services fifth session

16-19 October
Melbourne, Australia

Drifting Buoy Co-operation Panel - sixth session

22-23 October
Melbourne, Australia

Argos Users' Conference (co-sponsored with CLSj
Service Argos)

24-26 October
Melbourne, Australia

Argos JTA - tenth meeting

12-16 November
Paris, France

IGOSS Group of Experts on Operations and Technical
Applications - second session

26-30 November
Geneva

CMM Advisory Working Group - seventh session

(Integrated Global Ocean Services
System). (lOC is the Intergovernmental Oceanographic Commission
of UNESCO. )
Major activities within the marine
programme during 1990 related
directly to two basic objectives:
preparation of a draft new global
system for the preparation and
dissemination of meteorological
forecasts and warnings to shipping
on the high seas; and further steps
in the planning and implementation
of a comprehensive global ocean
observing system.
The Global Maritime Distress
and Safety System (GMDSS),
which was developed within the
International Maritime Organization (IMO) over a number of
years and was adopted in 1988,
amending the 1974 International
Convention for the Safety of Life at
Sea (SOLAS), will enter into force
as from February 1992 . The new
telecommunications carriage requirements for shipping under
the GMDSS are necessitating
major changes in the manner in
which meteorological forecast and
warning services are delivered to
shipping on the high seas. Responsibilities of national Meteorological
Services for the provision of
such services stem in part from
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obligations incurred by countries
signatory to SOLAS, and are incorporated in the WMO Technical
Regulations through the Manual
on Marine Meteorological Services.
Acting on advice from the tenth
session of CMM, the Commission's
Working Group on Basic Marine
Meteorological Services in 1990
developed and agreed on a new
WMO global system for the preparation and dissemination of
meteorological forecasts and warnings to shipping under the GMDSS.
Essentially, the system comprises
two components:
• National Meteorological Services
having responsibility for the preparation offorecasts and warnings
for certain ocean areas; and
• A smaller number of national
Meteorological Services having
responsibility for ensuring that
these forecasts and warnings
are disseminated , through the
telecommunications facilities
defined under the GMDSS, to
predetermined ocean areas.
In general, such dissemination will
take place through the INMARSAT
EGC SafetyNET service , and the
predetermined ocean areas are identical to those in use for the
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world-wide navigational warning
service of the International Hydrographic Organization (IHO).
The draft new system prepared by
the CMM working group has been
distributed to Members for their
consideration and comment. The
system will then be submitted to
Eleventh Congress, in May 1991 ,
with a view to its adoption for implementation on a trial basis prior to
the GMDSS implementation date
of 1 February 1992.
As noted in the 1989 Annual
Report, both IOC and WMO have
agreed on the urgent need to cooperate in the development, implementation and maintenance of a
comprehensive global ocean observing system.
During 1990, a series of expert
meetings and consultations involving scientists with expertise in
all facets of ocean and climate
monitoring, operations and research,
complemented by consultants'
studies undertaken through IOC
and WMO, succeeded in preparing a
detailed analysis of the strengths
and weaknesses of the existing ocean
observation systems, together with a
'prospectus' for the future global
ocean observing system. It is
expected that a first draft plan for
the system, suitable for immediate
implementation, will be developed
during 1991 , although improvements and refinements to this plan
will necessarily occur as results from
the large-scale climate-related experiments such as TOGA and WOCE
become available later in the decade.
Following these initiatives of IOC
and WMO, the Second World Climate
Conference urged for the establishment of a Global Climate Observing
System built upon the WWW GOS
and IGOSS and based in part on the
establishment of this Global Ocean
Observing System (GOOS).
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The WMO Hydrology and Water
Resources Programme focuses on
the interests of the Hydrological
and Hydrometeorological Services
of Member countries and is guided
by the Commission for Hydrology
(CHy), which is composed of 246
experts from 114 States and two
Territories.
Concern for freshwater in WMO
(which, in the main, addresses
problem s relating to the atmosphere) is not something new. The
Organization's involvement with
the h ydrosphere dates back more
than half a century to activities
carried out by the International
Meteorological Organization - its
forerunner. During these 50 years,
there have been several milestones in this respect, but 1977
was particularly important both
to WMO and to the UN system
generally: it was the year when
the UN Water Conference was
held and the Mar del Plata Action
Plan (MPAP) adopted. This plan
set out a strategy for water on
national , regional and global
scales; it assigned specific responsibilities to certain UN agencies;
and it gave rise to a number of
initiatives, the most notable being
the International Drinking Water
Supply and Sanitation Decade.
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Water resources and
development
Since the early 1980s the progress of
the MPAP has been reported
biennially to the UN Economic and
Social Council (ECOSOC), through
the ACC Intersecretariat Group for
Water Resources (ISG-WR), which is
currently chaired by WMO. In
preparation for the 1991 report to
ECOSOC, the ISG-WR launched
during 1989 a detailed examination
of six broad areas covering the
MPAP, leading to its revision and the
promotion of a comprehensive strategy for water for the 1990s and
beyond. WMO, with UNESCO, has
the task of reporting on progress,
problems and prospects for water
resources assessment (WRA) activities, so during 1990 a major effort
was made to determine the current
status of the WRA capabilities of
Hydrological Services and related
agencies in all parts of the world.
The findings, which are to be
published, show that since 1977 the
level of activity has generally
declined, in some countries seriously,
in terms of the numbers of instruments collecting data, the storage of
data and their applications and also
in terms of the numbers of qualified
staff involved. The consequences of

Participants at the meeting of the ACC Intersecretariat Group for Water Resources,
Geneva, 3-5 October (WMO/Bianco)

A river gauge in Namibia ready to measure
flash-flood waters in a dry river channel
(WMOjSehmi)

this decline are extremely serious for
the Services, but even more so for
the wide range of activities requiring
hydrological data, e.g. the design
of water supply and sanitation
schemes, the planning and management of irrigation systems and the
implementation of flood forecasting
and warning procedures. It also
means that safeguarding the freshwater environment, including the
maintenance of water quality, has
become that much more difficult,
just at a time when these problems
have also become much more serious
and when sustainable development
is being vigorously pursued.
Sustainable development is especially important where water is
concerned, for a lthough globally
water resources are considerable,
they have a finite limit - a limit
which has already been reached in a
number of areas. As the demand for
water is rising rapidly, an increasing
proportion of the globe is likely to
face serious water problems in the
next century, particularly as regards
shortages and pollution. For this
reason and others, freshwater is one
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of the principal topics to be
addressed by the UN Conference on
Environment and Development
(UNCED), to be held in Brazil in
June 1992. To prepare the freshwater input to UNCED, WMO will
convene, on behalf of the UN system,
an International Conference in
Dublin in January 1992 on Water
and the Environment. There, the
strategy for water will be discussed,
aiming at the rational development,
meaningful management and the
protection and husbandry of this
most vital resource.

Technology and information
transfer
One of the most active parts of
the Hydrology and Water Resources
Programme is the technology
transfer system known as the Hydrological Operational Multipurpose
Subprogramme (HOMS), which has
been in operation since 1981. HOMS
consists of over 400 components:
discrete descriptions of items of
hydrological technology, such as a
computer program for determining
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areal rainfall amounts , a current
meter for measuring river flows, or a
guide to making measurements of soil
moisture. These components are
normally contributed to HOMS by
Hydrological Services in developed
countries and are contained in the
HOMS Reference Manual, which is
distributed to the 109 Member countries having a HOMS National
Reference Centre (HNRC). Hydrologists who wish to use a HOMS
component can consult the reference
manual, determine which HNRC
contributed the selected component
and arrange for its transfer.
When, in August, an Indian
hydrologist asked the UK HNRC to
supply component No. E70.2.07, a
guide to the slope area method of
estimating discharge in very steep
streams, the 2000th HOMS transfer
was recorded. The number of transfers for the whole of 1990 will not be
known finally until mid-1991 but an
increase over the total for 1989 seems
to be likely. HOMS components dealing with data processing continue to
be the most popular, but there has
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been an increase in demand for
components on planning, policy and
organization and also on mathematical and statistical methods.
A number of fresh components
were added by HNRCs during the
year, while some were revised and a
number were withdrawn. Supplement No. 12 to the HOMS Reference
Manual, accommodating all these
changes, was issued in December.
This supplement also contained a
number of new components dealing
with groundwater, an area which
CHy-VIII identified as one requiring
expansion.
In March a workshop was held at
the University of Reading (UK) to
establish an interface between
HOMS and CLICOM. Experts from
the HNRCs in Belgium, Poland and
the UK worked with their CLICOM
counterparts from France and the
UK to develop the necessary software. This interface will allow
selected HOMS components to use
the data held in the CLICOM database, so enhancing the value of
HOMS and of CLICOM.

The 2000th transfer of a HOMS component took place during
the year. It was originally developed to estimate flows in steep
streams such as this wadi in Yemen (Chris Green)

: .

Transfer of HOMS components classified by subject
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CHERNOBYL-FOLLOW-UP CONTINUES
In its hydrological response to the Chernobyl accident, WMO
continued to work with IAEA on the preparation of a report
entitled Hydrological aspects of accidental pollution of water
bodies. This manual will incorporate the experience gained by
experts in the Soviet Union and in other Member countries and
will include a number of case studies of particular pollution
incidents from many parts of the globe. In addition, during
August, a hydrologist from the United States Geological
Survey, who was sponsored by WMO, took part in an IAEA
advisory mission to the area affected by the Chernobyl accident It is anticipated that further co-operation with IAEA in this
field will continue in a new project to evaluate models for
predicting the transport of hazardous materials in soils and
water bodies.

The WMO-sponsored expert sampling wells to assess radiological consequences in the area affected by the Chernobyl
nuclear power-plant accident

Enhancing the value of HOMS
was also the aim of a workshop held
at the RMTC Nairobi in November
when more than a dozen hydrologists from eastern and southern
Africa were introduced to hydrological database software. This
workshop was held under the aegis
of the Drought Monitoring Centre
and sponsored by the UK Overseas
Development Administration and
the Institute of Hydrology. It is
hoped that the workshop will lead to
improvements to the hydrological
databases being operated by the
Hydrological Services in these parts
of Africa.
While HOMS offers technical
assistance on a very modest scale,
nearly $9 million worth of UNDPfunded technical assistance projects
in hydrology and hydrometeorology
were executed by WMO in 1990.
These projects received scientific
guidance and technical support
from the WMO Secretariat: of
special note are the projects on
flood forecasting and warning in
Bangladesh, water resources
assessment in Papua New Guinea

and strengthening of the Hydro- values. This will allow Services to
logical Service in Zambia.
judge how well their networks
In 1977 WMO established a match the desired minimum
hydrological information system network requirements.
known as INFOHYDRO. Its purpose
is to collect information about the Climate and water
activities of Hydrological Services in
The assessment of evapotransorder to answer questions such as: piration is not an easy matter and
'What is the world total number of extending these assessments to
river gauges?', 'How many countries areal values is even more difficult.
in South America operate water But knowledge of areal evapotransquality networks?' and 'Which piration is of great importance to
Hydrological Services publish data hydrologists, agriculturists and
yearbooks?' In 1987 WMO published others, so to improve this knowledge
WMO-No. 683, the INFOlfYDRO WMO has mounted an intercomManual, containing all the infor- parison project for evaluation of
mation included in the system methods of estimating areal evapowhich had then been mounted on a transpiration. Following preliminary
personal computer. Subsequently discussions in Zurich in October
Members have been asked to update 1989, a workshop was held in
their entries in INFOHYDRO and to Wageningen in November 1990 with
add extra items, When the work on the support of the Government of
instrument network design involved the Netherlands, where 27 national
in the BNAP and HYNET projects institutions investigated the perforhas been completed (see WMO mance of over 40 different methods.
Annual Report 1989), and the WMO Work will continue on this interrecommended minimum network comparison after the workshop and
densities have been revised, INFO- a report will be published on the
HYDRO data will be available for results. This project is important to
comparison with these density macro-scale hydrology and to the
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development of general circulation
models (GeMs), so its results will be
highly relevant to GEWEX.
Since 1981 the World Climate
Programme has been dealing with
this subject under WCP-Water.
There have been a series of WCPWater planning and co-ordinating
meetings jointly organized by WMO
and UNESCO, the fifth taking place
at IIASA (Laxenburg) in May 1990.
WCP-Water now encompasses 28
projects, 18 of these being undertaken by or in co-operation with
WMO. One ofthe most important is
the collection of river flow records by
the Global Runoff Data Centre in
Koblenz. Some of the work carried
out under the aegis ofWCP-Water
was discussed at the Second World
Climate Conference. The Conference
also considered the freshwater
section of the IPCC Working Group
II report and the report of the Water
Task Group. There was concern that
the most serious consequences of
climate change were likely to be on
water resources, particularly in
those arid and semi-arid countries
where the stresses were already
most severe. Such concern emphasizes the importance of improving
the assessment of water resources
and with it the need to reverse the
decline of water resource assessment
activities referred to earlier.
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HYDROLOGY AND WATER
RESOURCES PROGRAMME MEETINGS
Date and place

Title

15-19 January
Geneva

RA VI Working Group on Hydrology - sixth session

19-20 February
Prague, Czechoslovakia

Technical Committee on the HOMSjEurope Projecttenth session

5-6 March
Laxenburg, Austria

Planning Meeting on Grid Estimation of Runoff Data

6-15 March
Reading, UK

Workshop on a CLiCOM-HOMS Interface

16-17 March
Paris, France

WMOjUnesco Liaison Committee for Hydrological
Activities

2-6 April
Vienna, Austria

Second Meeting of Experts on Hydrological Aspects of
Accidental Pollution of Water Bodies

18-20 April
Horsholm, Denmark

Meeting of Experts on the Intercomparison of
Hydrological Models

23-26 April
Ljubljana, Yugoslavia

Symposium on Regionalization in Hydrology
(co-sponsored)

30 April-4 May
Laxenburg, Austria

Fifth Planning Meeting on World Climate ProgrammeWater

17-19 July
Geneva

Meeting on Evaluation of Progress on the Implementation
of the Mar del Plata Action Plan in the Field of Water
Resources Assessment

20-24 August
Enschede, Netherlands

International Symposium on Remote Sensing and Water
Resources (co-sponsored)

27 Aug.-l Sept.
Lausanne, Switzerland

International Conference on Water Resources in
Mountainous Areas (co-sponsored)

29 August
Lausanne, Switzerland

Third Meeting of the IAHS/WMO Working Group for
GEWEX (co-sponsored)

27 Sept.-3 Oct.
Yokohama and
Kagoshima, Japan

IDNDR International Conference 1990 Japan (co-sponsored)

3-5 October
Geneva

ACC Intersecretariat Group for Water Resources eleventh session

8-12 October
Washington, USA

First Planning Workshop on the GEWEX Continentalscale International Project (co-sponsored)

16-17 October
Paris, France

UITA/WFEO Workshop on Contribution of Engineering
and Techn~logy to the IDNDR (co-sponsored)

9-17 October
Beijing, China

RA IIIRA V Regional Training Workshop on Sediment
Transport

18-22 October
Beijing, China

RA II Working Group on Hydrology - fourth session

23-26 October
Beijing, China

International Symposium on the Hydrological Basis for
Water Resources Management (co-sponsored)

Technical Meeting on the Estimation of Areal
26-30 November
Wageningen, Netherlands Evapotranspiration
2-6 December
St Moritz, Switzerland
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During the year, thirty more replies
to the second world-wide survey of
Members' training requirements
were received, thereby bringing
the total to 101, or 59 per cent of
the Organization's membership,
Relevant computer programs were
written and tested and the establishment of a database is nearing
completion. RA I was informed at
its tenth session that, despite a
response of only 49 per cent, analysis of the data had permitted some
50 training events in various
subjects to be identified as being
required by known groups of
M embers during the next four
years. Work is continuing on the
extraction of summaries and analyses on various activities under the
Education and Training Programme
and the results will be made availabl e to Members and training
institutions.
The continued development of
the Secretariat's computer facilities
(as regards both hard- and software) for use in education and
training activities has enabled the
growth of databases in some areas
of training and fellowships. Efforts
are continuing towards further
development along the same lines.
It is expected that these develop ments will enhance programme
delivery.
In the area of training of instructors, two WMO-sponsored and
funded training events were organized during the year. The first, a
training seminar for national
instructors from RA I and RA VI
held in Harare, Zimbabwe, from
1-12 October, was attended by
25 participants from 24 countries
in Region I and one from RA VI.
The highlight of the event was the
three consecutive days dedicated
to the subject of teaching methods
and techniques. The second was an
in-depth instructors' training

course organized for WMO by the
ILO International Centre for
Advanced Technical and Vocational
Training in Turin, Italy, from 5 to
30 November. Fourteen participants representing as many
countries from all six Regions
attended the course; a further three
participants accepted for the course
were, at the last moment, unable to
attend.
The network of WMO Regional
Meteorological Training Centres
(RMTCs) continued to perform an
important role in providing education and training in meteorology
and operational hydrology and
other related fields, Fifteen of the
seventeen centres maintained their
training programmes during the
year, and assistance was provided
to a number of them in the form of
training material, visiting scientists and support for instructors
at training events. Non-routine

specialized training events were
also organized at a number of
centres. The WMO Secretariat
monitored the activities of RMTCs
with the main purpose of ensuring
the maintenance of a high standard
of performance.
By the end of the year, an International Programme Committee
was working on the programme,
and other organizational arrangements were well under way for the
Symposium on Methods of Meteorological Education and Training
Including the Use of New Relevant
Technologies scheduled to be held
in Toronto, Canada, in the third
quarter of 1991.
Work continued on the preparation of new training publications
and the revision and translation of
existing ones from the original into
other WMO working languages.
During the year, the English version
ofWMO-No. 701 (Mesometeorology

Students at the international nephanalysis course held in the Argentine Meteorological
Service training centre - a component of the RMTC Buenos Aires (Argentine
Meteorological Service)
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TRAINING COURSES, SEMINARS AND WORKSHOPS ORGANIZED BY WMO IN 1990
Subject area

fventtitle

Location

Dates

Language(s}

Agrometeorology

RA IIIRA V Regional Workshop on the Preparation
of Practical Agrociimatic Information

Los Banos,
Philippines

25 March-7 April

English

Roving Seminar on the Use of Agrometeorological Data and Information to Assess Potential
Primary Production of Natural Pastures in the
Rainy Season

Rangoon,
Myanmar

11-28 June

English

CLiCOM Installation Training Seminar

Santiago, Chile

4-18 May

Spanish

Training Workshop on Diagnosis and Prediction
of Monthly and Seasonal Atmospheric Variations
over the Globe

Nanjing, China

8-19 October

English

Hydrology

RA IIIRA V Regional Training Workshop on
Sediment Transport Measurement

Beijing, China

9-1 7 October

English

Training

Regional Training Seminar for National
Instructors from RA I and RA VI

Harare, Zimbabwe

1-12 October

English/
French

Training Course on Teaching Techniques for
Instructors

Turin, Italy

5-30 November

English

Climatology

and short-range forecasting; Lecture
notes and students' workbook) was
translated from the original Russian
version and published; Volume I of
the French version ofWMO-No. 622
(Compendium of lecture notes on
meteorological instruments for
training Class III and Class IV
meteorological personnel) and the
Spanish version ofWMO-No. 364
(Compendium of meteorology for use
by Class I and Class II meteorological personnel, Vol. II , Part 6 Air chemistry and air pollution
meteorology) were issued. The revision of the English version of
WMO-No . 434 (Co mpendium of
lecture notes in marine meteorology

for Class III and Class IV personnel)
has been completed and will be
issued in the near future. The book
Using meteorological information
and products, comprising the
proceedings of the World-wide
Symposium on Education and
Training (Shinfield Park, UK, 1987),
was published. It provides comprehensive coverage of the subject and
discusses the benefits of Meteorological and Hydrological Services for
all users of meteorological information and products.
Secretariat staff participated in
a number of events relating to various aspects of education and
training, including:

FELLOWSHIPS AWARDED IN 1990
Programmes or sources
of support

Long-term
fellowships

Short-term
fellowships

For attendance
at training events
of short duration

UNDP

31

74

42

VCP

21

37

11

7

12

VCP(F)
Trust funds
WMO regular budget

TOTAL

44

16

21

9

19

7

77

158

72

• Conferencia espacial de las
Americas (Space Conference of
the Americas), San Jose, Costa
Rica (12-16 March);
• The Silver Jubilee of the International Postgraduate Course and
a Seminar on Hydrology in Padua,
Italy (12-14 July);
• The tenth session of RA I,
Bamako, Mali (26 November7 December);
• Consultation with UN Agencies and
Relevant Intergovernmental and
Non-governmental Organizations
concerned with Environmental
Education and Information, Paris
(6-8 November).
Arrangements were made to
increase the fellowship resources
by tapping extra-budgetary and
potential new sources of funding
such as international development
funding agencies and development
funds, as well as other potential
donors.
The WMO Training Library
continued to give assistance to
Members by making educational
material available to their training
institutions. There is a clear trend
towards an increasing demand for
audiovisual material: more than
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ACTIVITIES OF THE REGIONAL METEOROLOGICAL TRAINING CENTRE (RMTC) NAIROBI
DURING 1990 .
The Regional Meteorological Training Centre Nairobi continued
with its programme of regular courses. The inauguration of the
data-processing course in April 1990 was an important new
accomplishment for the centre. The course was attended by
students from Afghanistan, Burundi, Ethiopia, Kenya, Lesotho,
Malawi, Sierra Leone, Sudan, Tanzania and the Yemen Arab
Republic. * The course was implemented under the Drought
Monitoring Project at the Institute of Meteorological Training
and Research (lMTR) Nairobi.
As one of the centres for the Drought Monitoring Project,
Nairobi had its computer facilities upgraded by the addition of
a 32 mb computer and the installation of new software with
the capability of managing graphics. This acquisition greatly
boosted the research capabilities of the centre and of the
RMTC as a whole. Several consultancy missions were carried
out during 1990 in an effort to implement plans for the
Drought Monitoring Project.
A mission was carried out by WMO and the Intergovernmental Oceanographic Commission (IOC) with the aim of
implementing a postgraduate diploma course in marine meteorology and applied oceanography for RA I. Following the
mission, a syllabus for the course was drawn up and
accepted. It is hoped that the RMTC, with the assistance of
WMO, will inaugurate the course in 1992.
A one-week Workshop on the Management of Hydrometeorological Data (HYDATA) for RA I was held at the centre
from 19 to 25 November 1990.
During the period under review, it was recommended that
the duration of the specialized course in agrometeorology be
extended from six to nine months. During the same period, the
President of RA I contributed towards drawing up the syllabus
for the instrument maintenance course. The syllabus has been
submitted to Members of RA I for comment.

The Second Technical Conference on Weather Forecasting
in Eastern and Southern Africa was held at the RMTC from 3 to
7 September 1990. The five-day conference was partly
financed by WMO and was a very successful forum for the
exchange of meteorological knowledge.
Another specialized course held during the year was the
Second Regional TV/Radio Weather-casting Course, held at the
RMTC from 8 to 19 January 1990. Participants from the
Region included Ethiopia, Kenya, Tanzania, Uganda, Zambia,
and Zimbabwe. The UK Meteorological Office assisted by
providing financial assistance to the lecturers at the course.
During the academic year 1989- 1990, the University component of the RMTC, the Department of Meteorology, University
of Nairobi, produced 34 graduates, awarding 31 B.Sc. degrees,
one postgraduate diploma and two M.Sc. degrees. Ten of these
graduates came from other countries in the Region.
World Meteorological Day 1990 was celebrated throughout
the country and two Ministers and one Assistant Minister visited
the RMTC. The guest of honour was the Minister for the Environment and Natural Resources, the Honourable J. J. Nyagah.
The RMTC received other eminent visitors during the period
under review, including Professor G. O. P. Obasi, SecretaryGeneral, and Dr J. B. Omotosho, who was on a one-month
visiting scholar consultancy funded by the International Centre
for Theoretical Physics, Trieste. He gave a number of seminars
on the meteorology of West Africa.

* Now merged into the Republic of Yemen

Participants in the course on data
processing held at the Institute for
Meteorological Training and Research
in April 1990. The course director, Mr
E. Nyoni, is standing, second from the
left (WMOjNecco)
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TRAINING COURSES, SEMINARS AND WORKSHOPS CO·SPONSORED OR JOINTLY
SUPPORTED IN 1990
Subject area

Event title

Location

Dates

Language(s)

Agrometeorology

Training Course on Agrometeorology
of Arid and Semi-arid Zones Agroclimatological Modelling

Lima, Peru

16- 30 April

Spanish

3rd International Postgraduate Course on
Crop Weather Modelling

Bet Dagan, Israel

29 May30 June

English/
Spanish

Training Course on Statistics in Agricultural
Climatology

Reading, UK

11 July19 September

English

16th International Postgraduate Course on the
Agrometeorology of Arid and Semi-arid Zones

Bet Dagan, Israel

1 November15 December

English/
Spanish

Air pollution

16th Training Course on Background
Atmospheric Composition Measurements

Budapest, Hungary 4 November1 December

Climatology

Course on Climatic Statistics and CLiCOM

Reading, UK

30 July28 September

English

Instruments

Training Course on Meteorological Instruments

Santiago, Chile

2 April26 October

Spanish

Sixth International Course for Hydrometeorological Instrument Technicians

Bogota, Colombia

5 June28 September

Spanish

Reading, UK

23 April-5 June

English

Training Course on the Utilization and Interpretation of Numerical Weather Prediction Products

Erice, Italy

5-7 November

English

Training Workshop on the Use of Numerical
Weather Prediction Products

Singapore

26 November8 December

English

21st International Postgraduate Course on
Hydrology

Budapest,
Hungary

15 January15 July

English

Course on Techniques of Hydrologic Investigation

Denver, USA

6 June-3 August

English

Satellite
meteorology

Training Workshop on Satellite Meteorology

Beijing, China

7-25 May

English

Telecommunications

Workshop on Telecommunications and
Meteorological Electronic Instruments

New Delhi, India

22 October9 November

English

Tropical
meteorology

Training Course on Tropical Meteorology and
Tropical Cyclone Forecasting

Miami, USA

26 February4 May

English

Regional Workshop on Tropical Cyclone and
Storm Surge Forecasting

Colombo"
Sri Lanka

5-14 September

English

Numerical weather Advanced Training Course on Numerical
prediction
Weather Prediction

Operational
hydrology

two hundred video films were sent
out from the library during the
year.
During 1990 a total of 182
persons participated in the seven
training events organized by WMO
in six different Member countries
(see upper table on page 44). The
Organization also co-sponsored or
supported, either financially or in
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other ways, another 17 training
events which were organized by
Members (see table above).

English

The Organization's technical cooperation activities are financed
from the United Nations Development Programme (UNDP), the
WMO Voluntary Co-operation Programme (VCP), trust funds (TF) and
th e WMO regular budget (RB).
About 130 Member countries received technical assistance to the
value of some US $33 million during
the year. The distribution of this
assistance was as follows: UNDP 53
per cent, VCP 28 per cent, TF 16 per
cent and RB 3 per cent.

United Nations Development
Programme (UNDP)
As in previous years, UNDP constituted the major source of financing.
Besides the projects already started
earlier and continuing into 1991,
nine new country projects were
approved in 1990: four in Region I,
two in Region II, one in Region III
and two in Region VI. UNDP
sectoral advisory missions in meteorology and operational h ydrology
were also undertaken in 33 countries
to assist in the planning and formulation of new UNDP projects. A total
amount of US $147 000 was spent
for that purpose.
Within the framework of the
UNDPIWMO project Development of
a Background Air-Pollution Monitoring Network in Hungary, two
background air-pollution monitoring
stations were equipped with realtime sulphur dioxide, nitrogen oxide
and ozone monitors.
For many years, UNDP has
required more concrete counterpart
inputs in Latin America and the
Caribbean before approving technical
assistance projects. This approach
h as been accepted by the governments who contribute in cash and in
kind under the cost-sharing scheme.
UNDP's acceptance of contributions
in local currency has helped promote
the success of the scheme.

A new project, Strengthening of
Agrometeorological Capacities, was
formally approved by UNDP and the
Government of Viet Nam.

Voluntary Co-operation
Programme (VCP)
The VCP consists of two elements:
VCP(F) and VCP(ES). The VCP(F)
is a multilateral fund from which
the Executive Council makes allocations each year. During 1990,
funds were allocated for spare parts,
travel of experts, fellowships and
high-priority programmes. The
VCP(ES), which makes up 95 per
cent of the overall VCP programme,
provides equipment and experts'
services as well as fellowships, which

are donated in response to specific
requests.

Voluntary Co-operation Fund
(VCP(Fl)
Cash contributions received in 1990
from 12 donors amounted to some
US $379 000, bringing the total
contributions to the fund in the
period 1969-1990 to US $8 million.
In addition the VCP Revolving
Fund continued to play an important role. The objective of this fund
is to assist developing countries
in the operation and maintenance
of WWW facilities through loans
not exceeding US $8 000 to be used
for th e purchase of spare parts and
consumables.

TECHNICAL CO-OPERATION PROGRAMME MEETINGS
Date and place

Title

9-12 January

Technical Committee of HYDRONIGER - eleventh session

Niamey, Niger

26-28 February
Geneva

Informal Planning Meeting of Major Donor Members to the
VCP

1-3 March
Geneva

Co-ordinating and Advisory Committee of the AGRHYMET
Programme

23-24 April
Harare, Zimbabwe

Informal Meeting of Experts. UNDPjWMO Regio'nal Project
Drought Monitoring Centres for Eastern and Southern Africa

27 May
Geneva

EC Panel of Experts on the WMO Voluntary Co-operation
Programme (VCP)

8-10 October
Gaborone, Botswana

Third Tripartite Review Meeting of the FINNIDA/SATCCjWMO
Meteorology Project

19-23 November
Warsaw, Poland

WMOjUNDP Regional Workshop on the Need for and Availability of Meteorological Information for Development of
Renewable Energy

23-24, 30 November Regional Co-ordinating Committee of the Drought
Bamako, Mali
Monitoring Project - second session
7-8 December
Bamako, Mali

ACMAD Board of Governors - third session

17-21 December
Ouagadougou,
Burkina Faso

Technical Committee of HYDRONIGER - twelfth session
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Equipment and services
programme (VCP(ES))

Status of implementation of VCP
projects

The estimated value of contributions in the form of equipment,
services and fellowships for 1990
amounted to US $7.7 million,
bringing the total for the period
1969-1990 to US $105 million.
Contributions made to the VCP by
Members enabled many countries
to obtain new surface and upper-air
observing equipment, APTIWEFAX
receiving stations and telecommunication equipment, including
data-collection platforms for upgrading the GTS . In addition ,
computer systems were donated for
telecommunication purposes as
well as for processing climatological
data within the CLICOM project.

A total of 78 VCP projects, mostly in
support of WWW activities, were
completed during the year. As at
31 December 1990, 96 projects benefiting 59 countries were being
implemented; of these, 64 had full
support and 32 had partial support.
It is worth noting that 19 projects
aim at upgrading surface observing
stations, 22 at strengthening upperair observing stations, five at
installing APTIWEFAX systems and
38 at upgrading telecommunication
centres or circuits. Four requests
were submitted by Members for
microcomputers for climatological
data-management purposes as recommended by the CLICOM project
and one for data processing. The
other seven projects were for the
establishment of radiation- and
ozone-measuring stations, airpollution measuring stations, hydrological stations and meteorological
instrument calibration workshops.

Projects approved for circulation in
1990 (training projects excluded)
In 1990 the EC Panel of Experts on
the Voluntary Co-operation Programme, or the President of WMO
on its behalf, approved 58 new
projects for circulation. Of these, 25
related to the GOS, 17 to the GTS,
six to the GDPS, six to the dataprocessing facilities necessary for the
World Climate Programme and four
to hydrology and water resources.

Co-ordinated programmes
In addition to individual VCP projects, significant efforts were made to
strengthen telecommunications on
a global scale . The installation of

WMO ANNUAL REPORT 1990
computer message-switching systems
was successfully completed in
Argentina, Brazil, China, Turkey and
Venezuela and some additional
systems are being installed in other
countries . A DCP pilot project for
Africa is also under way with support
from a number of countries as well as
from the UNDP and VCP(F).

VCP training projects
A total of 220 VCP projects for training were approved for circulation.
Eighty-eight concerned long-term
and 132 short-term fellowships.

Trust-fund projects
With the increase of meteorological
and hydrological applications in agriculture, transport, irrigation, flood
forecasting, etc., more national institutions are contributing to WMO
projects through trust-fund agreements. In this way they benefit from
the expertise available in the WMO
Secretariat, the knowledge and experience of technical co-operation
staff in the acquisition of instruments and equipment, as well as
the facilities and support offered
by UNDP field offices.
The support of traditional donors
to the AGRHYMET programme
continued during 1990. An evalu-

Automatic weather station at Puerto Serrio, Magdalena River basin - part of
the flood warning network established in Colombia (Project: COL/87j021)
(HIMAT, Colombia)

DCP retransmission system antenna (large parabolic) installed
at Nairobi for OWSE-AF (WMOjPomplum)
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AFRICAN CENTRE OF METEOROLOGICAL APPLICATIONS FOR DEVELOPMENT (ACMAD)
Following the ACMAD donors' meeting held in Geneva in
September 1989, negotiations with potential donors continued.
The following contributions are now expected:
• France has agreed to provide funds of some five million
French francs for a PDUS (Primary Data Users' Station) satellite station and a MmosAT MDD reception station; it will also
provide expert services and make an annual contribution of
300 000 francs to the operating cost of ACMAD;
• Belgium has already paid WMO the sum of six million Belgian
francs for strengthening telecommunications between
National Meteorological Centres and ACMAD;
• The United Kingdom has made available the sum of £100 000
for training ACMAD personnel and for establishing a mediumspeed link between ACMAD and the ECMWF;
• The People's Republic of China has pledged to contribute
about US $1.5 million towards the construction cost of the

ation mission carried out in April!
May recommended that additional
resources be allocated to support the
operating costs and the salaries of
Sahelian staff of the AGRHYMET
Centre. It further recommended that
the management be reorganized
to ensure the full co-ordination
between the national components
and the Centre. During the Third
J oint Session of the Co-ordinating
Advisory Committee (CAC) and the
AGRHYMET Executive Committee
held in December 1990 in Niamey, it
was agreed to organize the Phase IV
formulation mission to define new
priority objectives and to identify
resources. The mission will also
examine management structures
which should give more responsibility to the national and CILSS
authorities in the management of
the programme.
With an overall budget of US $12
million, implementation of Phase II
of the FINNIDAISATCC/WMO
meteorology project continued satisfa ctorily, benefiting nine SADCC
countries. Extension of this project
to include Namibia, which is now
in dependent and a member of
SADCC, is envisaged.
FINNIDA continued to provide
support to the Sudan Meteorological
Service and donated upper-air equipment to Ecuador, Myanmar, Papua
New Guinea, the Philippines and the
Republic of Yemen.

ACMAD Headquarters building. This amount represents some
40% of the total estimated cost.
In addition, other potential donors are considering participating in the funding of ACMAD. These include: Canada, Finland,
Italy, Japan, Norway, the United States of America and the
European Economic Community (EEel.
Efforts to sensitize the Member States of the Economic
Commission for Africa (ECA) continued. The ECA Conference of
Ministers (Tripoli, May 1990) strongly urged Member States to
take steps to ratify the Constitution and pay their contributions
so that ACMAD could become operational. So far, 16 countries
have ratified the ACMAD Constitution and six have paid their
contributions. It was thus possible to select a Director-General of
the Centre during the third meeting of the ACMAD Board of
Governors in late 1990.

A new FINNIDA-financed project
was agreed upon to strengthen the
Meteorological and Hydrological
Services in Central America. The
Finnish contribution totals over US
$10 million, covering four years.
Implementation of other trustfund arrangements with Honduras,
the Netherlands, Saudi Arabia,
Switzerland, the United States and
Venezuela continued.
Belgium donated US $680 000
for the purpose of improving food
production and food security through
the application of meteorological,
agrometeorological and hydrological
information. Fellowships were also
awarded for the agrometeorology
course at the Fondation universitaire
luxembourgeoise, ArIon.
The HOMS project for database
management of hydrological data
on a microcomputer made available
some highly attractive components
which were widely distributed. Extra
facilities have been added to the
basic system currently used in many
countries. A special project has also
been set up to reinforce the Algerian
National Hydraulic Resources
Agency. Supplementary funds have
also been made available to the
AGRHYMET centre to support the
operating costs.
Under the Data Rescue project for
Mrica (DARE 1) four countries were
visited for evaluation purposes
and 18 countries for data-rescue

purposes over the last two years. The
total number of records filmed is
approaching one million. Microfiches
for 11 countries have been produced
at the Belgian centre and six countries have received microfiches after
quality control. 'I\venty sets of equipment have been purchased, of which
17 were delivered to Mrican Meteorological Services.

Regular budget
The total number of countries which
received assistance under the regular budget in 1990 was 88.
During the same year, 28 fellowships were awarded from the regular
budget of WMO, nine being longterm or of university level. Financial
support was also given for participation in group training, technical
conferences and study tours.

Associate Experts scheme
Ten Associate Experts in the field
were financed by Belgium, Colombia,
the Netherlands and llinisia. Three
Junior Professional Officers, who
are financed by Finland, Italy and
Japan, work within the Technical
Co-operation Department.
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Regional Office for Africa
The Regional Office for Africa was
transferred to Bujumbura, Burundi,
on 9 February 1981. Already at its
third session (Addis Ababa, March
1962) Regional Association I had
welcomed the proposal of the thirteenth session of the Executive
Committee (now Executive Council)
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to establish a WMO Regional Office
for Mrica. The Association had then
proposed that, in addition to training
matters, the duties of the Office could
comprise 'supervision of the implementation ofWMO resolutions in the
field of meteorological networks and
in meteorological telecommunications
and liaison with other organizations
in Africa'. Since then the Office

has evolved largely in line with the
wishes ofthe Association.
During 1990, the activities of the
Office continued to develop and
provided an effective focus for
promoting meteorological and hydrological activities and services on all
fronts, particularly in connection
with the tenth session ofRA 1.
The Office initiated substantive
development-oriented studies concerning WWW, agrometeorology, the
level of development of Meteorological and Hydrological Services,
co-ordination of meteorological activities at the national level and an
integrated approach to technical cooperation activities in the Region.
The support to Members was
reinforced through visits, advice,
assistance and follow-up action on
request. The biannual Newsletter
was a much appreciated forum for
the exchange of information on ongoing and planned meteorological
and hydrological activities. The vital
contribution of meteorology to
climate-change and environmental
matters and other relevant issues
was given much attention.
The Office ensured effective liaison
with subregional and regional organizations and with regional bodies
of international organizations. As
such, it brought to their attention
the role and contribution of WMO
and national Meteorological and
Hydrological Services in Africa,
thereby attracting funds from nontraditional sources and recognition
from a wider range of policy- and
decision-makers from within and
outside the Region.

Regional Office for the
Americas
The new weather radar at Freetown, Sierra Leone. In addition to its national functions, it
will provide valuable data to other countries in the Region (Meteorological Department,
Sierra Leone)
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During 1990, the Regional Office for
the Americas continued to assist
Members of Regions III and IV in
consolidating their basic services and
developing their programmes.
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Several missions were carried
out to countries as yet unvisited
during the current financial period,
In the course of these missions, the
Regional Office tried in particular
to help Permanent Representatives
in their efforts to increase awareness at very high level within
governments of the importance of
Meteorological and Hydrological
Services, The maintenance of
meteorological services and infrastructures at the current level
poses serious problems in view of
the economic crisis at present
affecting the majority of countries.
Efforts have therefore concentrated
on obtaining increased financial
support from governments in the
Regions in order to strengthen the
national Services.
The president of RA III and the
Regional Director visited countries of
the Region to familiarize themselves
with the tasks of working groups
and rapporteurs as well as to assess
the ability of Meteorological and
Hydrological Services to fulfil their
responsibilities under WMO regional
programmes. Members considered
these missions very helpful.
The RA IIIIIV Technical Conference on El Nino and its Climatic
Implications was organized in
Montevideo by the Regional Office
with the valuable support of the
Uruguayan Government and its
national Meteorological Service.
An additional Regional Officer is
expected to take up his post in 199L
This will enable the Office to
improve its support to Members of
Regions III and IV, particularly in
respect of telecommunications ,
Efficient co-ordination with WMO
departments and with the other
Regional Offices continuli)d.

Regional Office for Asia and
the South-West Pacific
The Regional Office for Asia and the
South-West Pacific is located in the
WMO Headquarters in Geneva. It
assists Members in Regions II and V,
in full consultation with the technical departments and offices in the
Secretariat, in implementing the
WMO programmes. Its main thrust
is towards helping Members to
improve the statu s of national
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MEETINGS CO-ORDINATED BY THE REGIONAL OFFICES
Date and place

Title

18-20 April
Bujumbura, Burundi

First Meeting of the Management and Planning Group of
the Regional Co-ordinating Unit of the AMCEN
Climatology Network

8-15 May
Sofia, Bulgaria

Regional Association VI (Europe) - tenth session

9 June
Geneva

Meeting of Presidents of Regional Associations

26 Nov.-7 Dec.

Regional Association I (Africa) - tenth session

Bamako, Mali
4-7 December

Montevideo, Uruguay

RA III/RA IV Technical Conference on EI Nino and its
Climatic Implications

Meteorological and Hydrological
Services by bringing to the attention
of their respective governments the
importance and contributions of
meteorology and hydrology in socioeconomic development.
The Regional Office continued to
play an active role in promoting
co-operation among Members in
meteorological and hydrological
activities at the sub-regional and
regional levels. It helped provide
support to the three tropical cyclone
bodies in the two Regions - namely,
the WMO/ESCAP Panel on Tropical Cyclones, the ESCAP/WM O
Typhoon Committee and the RA V
Tropical Cyclone Committee for the
South Pacific and the South-east
Indian Ocean. Progress was also
made towards the early establishment of the ASEAN Regional
Specialized Meteorological Centre
in Singapore. The Office participated
in the thirteenth meeting of the
ASEAN Sub-Committee on Meteorology and Geophysics, held in Kuala
Lumpur, Malaysia, in August 1990.
Visits to Members were undertaken in order to become more
acquainted with their needs and
problems, This enabled the
Regional Office to provide better
support and assistance in meeting
the needs and offering solutions to
the problems, Every opportunity
was taken during visits to meet
decision-makers and promote a
greater visibility of WMO and
the national Meteorological and
Hydrological Services. This was
achieved through presentations

of the benefits of international
co-operation in meteorology and
operational hydrology, The Regional
Office continued its close working
relationship with Mr Issa AI Majed
and Mr Paul Lo Su Siew, the presidents of Regional Associations II
and V respectively.
Two issues of the Regional Office
Newsletter were published as scheduled. Undoubtedly, this publication
has established itself as an effective
medium for information exchange
among Members,

Regional Association I
(Africa)
'Of the 28 types of disaster identified
in Africa, 14 are considered to be
weather-related', said Professor
G. O. P. Obasi in his speech at the
opening of the tenth session of
Regional Association I, held in
Bamako, Mali, from 26 November to
7 December 1990. Also present at
the opening ceremony were the
President of Mali, a number of
Ministers and representatives of
the diplomatic corps.
In the light of the SecretaryGeneral's remarks, the Organization's programmes were viewed
critically against a background of
weather- and hydrologically-related
disasters - namely drought, desertification, flood s, tropical cyclones ,
locusts and pests - that have affected
the Region over recent decades.
The session was attended by some
100 participants, 77 of whom were
from 37 RA I Members. Mr W,
Degefu (Ethiopia), president of the
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Association , chair ed the session,
assisted by Mr H. Trabelsi (Tunisia),
vice-president.
The Association considered all
aspects ofWMO programmes in the
Region, decided on priorities and
provided specific guidelines for
follow -up action by WMO and
Members. The sectoral status
studies arranged by the Office in
collaboration with the Secretariat
Departments had been particularly
helpful to the session in the preparation of its recommendations.
The Association reviewed all the
co-operative and co-ordinated efforts
being deployed in the Region to
enhance the capabilities of national
Services and meet the growing
requirements of Members for
socio-economic development. In
particular, the work of bodies such as
CILSS, IGADD, IOC, CEPGL and
SADCC was most welcome . The
Association invited its Members to
assist in the early implementation of
ACMAD and to participate fully in
activities such as those relating to
the IDNDR, the framework convention on climate change and other
environmental matters.
To ensure the implementation of
its decisions the Association adopted
26 resolutions, established five working groups and appointed several
rapporteurs. It unanimously elected
Mr K. Konar<~ (Mali) and Mr Y.
Valadon (Mauritius) as its president
and vice-president respectively.
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The Regional Instrument Centre, Buenos Aires, provides expert assistance to Members in
the Region. View of the wind tunnel (Servicio Meteor61ogico Nacional, Argentina)

of the Region could co-ordinate their
activities in an effective manner.
WMO works closely with the
Comisi6n Permanente del Pacifico
Sur (CPPS), which co-ordinates the
regional study of the El Nino
phenomenon. The objective of this
research programme is to understand the causes, characteristics and
variability of recurrent El Nino
events in order to predict their
appearance and the consequences for
fisheries, agriculture and weather.
Research institutes in Chile,
Columbia, Ecuador and Peru participate in the programme with the
support ofWMO, IOC and CPPS.

Regional Association VI
(Europe)

RA IllIRA IV Technical
At the invitation of the Bulgarian
Conference on EI Nino and its Government the tenth session of the
Climatic Implications
Regional Association for Europe was
In the last few decades it has been
recognized that occurrences of the El
Nino phenomenon are linked with
climate variations on a very wide
scale. It is therefore hardly surprising that among the various regional
activities carried out during 1990 by
Regional Associations III and IV, one
of the most important was the WMO
Technical Conference on El Nino and
its Climatic Implications, held in
Montevideo, Uruguay, from 4 to
7 December 1990 and attended by
49 participants from 23 countries.
Twenty-one papers were presented.
The conference served as a means
whereby scientists and technicians
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held in Sofia from 8 to 15 May 1990.
The opening took place in the
presence of Professor V. Ancheev,
Deputy Minister of Science and
Higher Education; Mr I. Panev,
Deputy Mayor of Sofia; Professor S.
Panchev, Permanent Representative of Bulgaria with WMO; and
Professor G. O. P. Obasi, SecretaryGeneralofWMO.
The Secretary-General pointed
out that 'many significant socioeconomic and political changes are
occurring in Europe which are bound
to have profound effects on developments in European countries' and
informed delegations that their

'advice on matters of concern pertinent to Europe is of considerable
importance to the future development of meteorology and operational
hydrology in the Region, as well as
at the global level'.
The session was chaired by
Professor E. J. Jatila, acting president of RA VI, and was attended by
101 participants, representing 30
Member countries of the Association,
one Member from another Region
and two international organizations.
The regional aspects of the implementation of WMO's scientific
and technical programmes were
reviewed in detail and areas identified where special efforts were
needed, for example tackling
environmental problems and dealing
with climate-change issues.
Professor A Grammeltvedt
(Norway) and Mr D. Bacinschi
(Romania) were unanimously elected
president and vice-president of
RA VI respectively. Upon Mr
Bacinschi's retirement, Professor Dr
P. Steinhauser (Austria) was elected
vice-president by correspondence.

Regular budget
The maximum expenditure approved
by Tenth Congress for the tenth
financial period (1988-1991) was
SFR 170 000 000. The budget for
the first biennium 1988-1989 was
SFR 82 634 400 including supplementary estimates of SFR 506 100
approved to cover the shortfall in
support cost income for the Technical
Co-operation Fund. The actual expen-

diture incurred in the first biennium
amounted to SFR 79 121 366 . In
accordance with decisions of EC-XLI,
the budgetary surplus from the first
biennium was re-appropriated to the
second biennium. Also, in accordance
with the decisions of EC-XLII, the
budget for the biennium 1990-1991
includes supplementary estimates of
SFR 4 800 000 to cover increases in
staff costs due to increases in the UN
system of salaries and allowances.

DETAILS OF BUDGET AND EXPENDITURE (IN SFR'OOO)
FOR THE TENTH FINANCIAL PERIOD (1988-1991)
Parts Programmes

Expenditure

Budget *

1988-1989 1990-1991
l.

Policy·making organs

1626

3068

2.

Executive management

4037

4539

3.

Scientific and technical programmes:

3.0

Overall co-ordination of the scientific
and technical programmes

919

1 537

The cash deficit which had accumulated at 31 December 1989, the end
of the first biennium, amounted to
SFR 7 446 082. This represents a
reduction of SFR 2 176 268 in the
accumulated deficit carried forward
from the ninth financial period and
was achieved in spite of an increase in
overall unpaid contributions.

Contributions
Assessed contributions for 1990
totalled SFR 43 944 637, including a
contribution of SFR 8 787 from one
new Member. Unpaid contributions
in respect of these assessments
amounted to SFR 9 220 337 at
31 December 1990.
Total unpaid contributions due
from Members at 31 December 1990
were SFR 13 652 191 as compared
with SFR 21 609 959 at 31 December
1989 and SFR 11 302 332 at
31 December 1988. On 1 January
199134 Members had forfeited their
rights in accordance with decisions of
Congress as compared with 26 at
1 January 1990.

3.1

World Weather Watch Programme

8342

10304

3.2

World Climate Programme

6097

8185

Working Capital Fund

3.3

Research and Development Programme

4230

6276

3.4

Applications of Meteorology Programme

4269

5368

3.5

Hydrology and Water Resources Programme

3727

4023

3.6

Education and Training Programme

4536

6628

3.7

Regional Programme

4555

5009

Total Part 3: Scientific and technical programmes 36675

47330

Advances made from the Working
Capital Fund to the General Fund as
at 31 December 1989, amounting to
SFR 2 600 000, were repaid during
the early months of 1990. Economy
measures remained in force and no
advances from the Working Capital
Fund were required during 1990.

3200

1443

Extra-budgetary expenditure
In addition to the extra-budgetary
activities in respect of technical cooperation projects, WMO administered several trust-fund and special
accounts financed by various Members
and international organizations,
notably for UNDP and UNEP projects,
North Atlantic Ocean Stations, IPCC,
SWCC, TOGA, etc.

4.

Technical Co-operation Programme

5.

Programme support services and publications

17971

20712

6.

Administration

14018

16852

7.

Other budgetary provisions

1594

2241

79121

96185

Total

1990-1991 include the re-appropriation of savings from
the 1988-1989 biennium (SFR 3 513 034) and the supplementary estimates
(SFR 4 800 000) approved by EC-XLII.

* Budget figures for
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DISTRIBUTION OF STAFF BY NATIONALITY AND REGION (on 31 December 1990)
u
RA I-Africa
Algeria
Burundi
Cameroon
Egypt
Ethiopia
Ghana
Guinea
Kenya
Mauritius
Morocco
Niger
Nigeria
Senegal
Sudan
Tanzania, United Republic of
Tunisia
Zambia

P

G

S

2
1

3
1
1
1
1
1
1
2
2
3
1
1
1
2
2
2
1

2
2
3
1
2
2
1
1
1

16

26

9

RA" -Asia
Bangladesh
Cambodia
China
India
Iran
Japan
Pakistan
Sri Lanka

3
2

RA III - South
America
Argentina
Chile
Guyana
Paraguay
Peru

54

2
1

6

2

1
2
1

5
RA IV - North and
Central America
Barbados
Canada
Costa Rica
Haiti
Honduras
Jamaica
Mexico
United States of America

1
1
3
5
1
4
1
1

3
1
9

Total

17

1
3
1
1
1
2

7

U
RA V - South-West
Pacific
Australia
Brunei
Indonesia
Malaysia
New Zealand

1
3
1
1
1
1
7

4

4

1
5
1
1
1
1
1
15

15

6

5

26

S

1
2
1

1
5

8

10

19

5
1
1
11
4
1
1
1
1
3
1
1
3
2
6
1

42

2
1
1

2
5
1
11
32

2

13

16

3

13

5

2

69

117

3

101

124

21

26

3

Total

4
1
3
1
3
7

3

RA VI - Europe
Austria
Belgium
Denmark
Finland
France
Germany
Greece
Hungary
Ireland
Italy
Netherlands
Norway
Poland
Spain
Sweden
Switzerland
Syria
United Kingdom of Great
Britain and Northern Ireland
Union of Soviet Socialist
Republics

Total

G

3
1

Philipp in ~s

Summary by
funding sources
General Fund
UNDP Fund (Administration
and execution)
Supernumerary staff

P

122

150

1
5
2
3
54
5
2
2
4
7
4
2
1
14
2
40
1
33
19

13

201

228
21

47
21

21

296

U : Unclassified posts at the Secretariat (Secretary-General,
Deputy Secretary-General, Assistant Secretary-General)
P : Professional category staff and above (established posts)
G : General Service category staff (established posts)
S : Supernumerary staff (P and G categories)

THE SECRETARIAT OF THE WORLD METEOROLOGICAL ORGANIZATION

World Weather Watch Department
(D irector: J. Rasmussen)

World Climate Programme Department
(Director: V. Boldirev)

Joint Planning Staff for WCRP*
(D irector : P. Morel)

Research and Development
Programme Department
Deputy
Secretary-General

(D.N. Axford)

(Director : F. Delsol)

H}"drology and Water Resources
Department (Director: J. Rodda)
Technical Co-operation Department
(Director: E. Jatila)

Administration Department
(D irector: J.K. Murithi)

Regional Offices for Africa
(Director: S. Chacowry),

the Americas (Director: G. Lizano),
and Asia and the South-West Pacific
(D irector: T.Y. Ho)

Secretary-General

(G.O.P. Obasi)

Regional programme co-ordination,
UN and external relations, public
information (D irector: R.A. de Guzman)
Co-ordination of the
Second World Climate Conference
(Co-ordinator: H.L. Ferguson)

Intergovernmental Panel on Climate
Change (Secretary: N. Sundararaman)

Education and Training Department
(Director: G. Necco)

Assistant
Secretary-General

( R. Czelnai)

Languages, Publications and
Conferences Department
(Director: A.w. Kabakibo)

Long-term planning
Formulation of programme and budget
WMO Bulletin
Co-ordination of arrangements
for Congress and EC
' World Climate Research Programme - Co-ordination in accordance with the WMO/I CSU agree ment

55

WMO ANNUAL REPORT 1990

WMO ANNUAL REPORT 1990

WMO ANNUAL REPORT 1990

MEMBERS OF THE WORLD

ANNEX I

METEOROLOGICAL ORGANIZATION (31.12.1990)

I. Members (States) under the terms of Article 3, paragraphs (a), (b) and (c) of the Convention (154)
Afghanistan
Albania
Algeria'
Angola
Antigua and Barbuda
Argentina '
Australia '
Austria '
Bahamas '
Bahrain
Bangladesh
Barbados '
Belgium '
Belize
Benin
Bolivia
Botswana
Brazil '
Brunei Darussalam
Bulgaria '
Burkina Faso '
Burundi
Byelorussian Soviet Socialist
Republic '
Cambodia'
Cameroon
Canada
Cape Verde
Central African Republic '
Chad
Chile
China '
Colombia
Comoros
Congo
Costa Rica
Cote d'ivoire '
Cuba '
Cyprus '
Czechoslovakia '
Democratic People's
Republic of Korea
*

Denmark'
Djibouti
Dominica
Dominican Republic
Ecuador'
Egypt'
EI Salvador
Ethiopia
Fiji '
Finland '
France
Gabon '
Gambia '
Germany'
Ghana '
Greece '
Guatemala '
Guinea '
Guinea-Bissau
Guyana '
Haiti '
Honduras
Hungary'
Iceland
India'
Indonesia'
Iran, Islamic Republic of '
Iraq '
Ireland '
Israel
Italy'
Jamaica '
Japan '
Jordan '
Kenya'
Kuwait'
Lao People's Democratic
Republic '
Lebanon
Lesotho '
Liberia
Libyan Arab Jamahiriya '

Luxembourg '
Madagascar'
Malawi '
Malaysia'
Maldives
Mali '
Malta '
Mauritania
Mauritius'
Mexico
Mongolia '
Morocco '
Mozambique
Myanmar
Nepal
Netherlands '
New Zealand '
Nicaragua '
Niger'
Nigeria'
Norway '
Oman
Pakistan '
Panama
Papua N~w Guinea
Paraguay
Peru
Philippines '
Poland'
Portugal
Qatar
Republic of Korea '
Republic of Yemen
Romania '
Rwanda '
Saint Lucia '
Sao Tome and Principe
Saudi Arabia
Senegal '
Seychelles '
Sierra Leone '
Singapore '

Solomon Islands
Somalia
South Africa ' ,
Spain'
Sri Lanka
Sudan
Suriname
Swaziland
Sweden '
Switzerland
Syrian Arab Republic
Thailand '
Togo
Trinidad and Tobago '
Tunisia '
Turkey
Uganda'
Ukrainian Soviet Socialist
Republic '
Union of Soviet Socialist
Republics '
United Arab Emirates
United Kingdom of Great
Britain and Northern Ireland '
United Republic of Tanzania '
United States of America
Uruguay '
Vanuatu
Venezuela
Viet Nam
Yugoslavia '
Zaire '
Zambia'
Zimbabwe '

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

* * Suspended by Resolution 38 (Cg-VII) from exercising its rights and enjoying privileges as a Member of WMO

Note:

Non-Member which has acceded to the Convention on the Privileges and Immunities of the Specialized Agencies and declared that it will
apply it to WMO: Tonga

II. Members (Territories) under the terms of Article 3, paragraphs (d) and (e) of the Convention (5)
British Caribbean Territories
French Polynesia
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Hong Kong
Netherlands Antilles

New Caledonia

MEMBERSHIP OF THE EXECUTIVE COUNCIL AND OFFICERS

ANNEX II

OF REGIONAL ASSOCIATIONS AND TECHNICAL COMMISSIONS (31.12.1990)

EXECUTIVE COUNCIL
Zou Jingmeng (China)
J.W. Zillman (Australia)
S. Alaimo (Argentina)
J. T. Houghton (United Kingdom)

President:
First Vice-President:
Second Vice-President:
Third Vice-President:

Presidents of Regional Associations
RA I (Africa):
K. KonarE~ (Mali)

RA 111 (South America):
C.A. Grezzi (Uruguay)

RA V (SouthWest Pacific):
P. Lo Su Siew (Singapore)

RA 11 (Asia):
I. Hussain AI·Majed (Qatar)

RA IV (North and Central America):
C.E. Berridge (British Caribbean Territories)

RA VI (Europe):
A. Grammeltvedt (Norway)

Elected members
A.I. Abandah (Jordan)
A.A. Algain (acting) (Saudi Arabia)
D.M. Bautista Perez (Spain)
M. Boulama (Niger)
C. Candanedo (Ms) (Panama)
W. Castro Wrede (acting) (Paraguay)
A. Cissoko (acting) (Cote d'ivoire)
E. Dowdeswell (Ms}.(acting) (Canada)
A.M. EI-Masry (Egypt)

F. Fantauzzo (acting) (Italy)
E.W. Friday (acting) (USA)
Ju.A. Izrael (USSR)
R.L. Kintanar (Philippines)
S.M. Kulshrestha (acting) (India)
A. Lebeau (France)
F.M.Q. Malik (Pakistan)
K.-E. Mostefa Kara (Algeria)
E.A. Mukolwe (acting) (Kenya)

H. Reiser (Germany)
J. Rugirangoga (acting) (Rwanda)
V. Samaj ((lcting) (Czechoslovakia)
S.E. Tandoh (Ghana)
R. Tatehira (acting) (Japan)
E. Zarate Hernandez (Costa Rica)
M.C. Zinyowera (Zimbabwe)

REGIONAL ASSOCIATIONS
Regional Association I (Africa)
President:
K. Konare (Mali)
Vice-president: Y. Valadon (Mauritius)

Regional Association III (South America)
President:
C.A. Grezzi (Uruguay)
Vice-president: Vacant

Regional Association V (South-West Pacific)
President:
P. Lo Su Siew (Singapore)
Vice-president: W.M. Longworth (Vanuatu)

Regional Association II (Asia)
President:
I. Hussain AI-Majed (Qatar)
Vice-president: Vacant

Regional Association IV (North and
Central America)
President:
C.E. Berridge (British
Caribbean Territories)
Vice-president: N. Kawas (Honduras)

Regional Association VI (Europe)
President:
A. Grammeltvedt (Norway)
Vice-president: P. Steinhauser (Austria)

TECHNICAL COMMISSIONS
Commission for Aeronautical Meteorology (CAeM)
President:
C.H. Sprinkle (USA)
Vice-president: N.D. Gordon (New Zealand)

Commission for Basic Systems (CBS)
President:
A.A. Vasiliev (USSR)
Vice-president: T. Mohr (Germany)

Commission for Agricultural Meteorology
(CAgM)
President:
A. Kassar (Tunisia)
Vice-president: C.J. Stigter (Netherlands)

Commission for Climatology (CCI)
President:
w.J. Maunder (New Zealand)
Vice-president: Y. Boodhoo (Mauritius)

Commission for Atmospheric Sciences (CAS)
President:
D.J. Gauntlett (Australia)
Vice-president: A. Divino Moura (Brazil)

Commission for Hydrology (CHy)
President:
O. Starosolszky (Hungary)
Vice-president: A.J. Hall (Australia)

Commission for Instruments and Methods
of Observation (CIMO)
President:
Vice-president:

J. Kruus (Canada)
A. van Gysegem (Belgium)

Commission for Marine Meteorology
(CMM)
President:
R.J. Shearman (United
Kingdom)
Vice-president:
Lim Joo Tick (Malaysia)
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ORGANIZATIONAL STRUCTURE OF THE WORLD METEOROLOGICAL ORGANIZATION

CONGRESS

The supreme body, on which all Members
are represented; meets every four years

REGIONAL ASSOCIATIONS
Commission for Basic
Systems (CBS)

Regional Association
for Africa (I)
Regional Association
for Asia (II)

Commission for Instruments
and Methods of Observation
(CIMO)

Regional Association
for South America (III)

Commission for Hydrology
(CHy)

Regional Association
for North and Central
America (IV)

Commission for Atmospheric
Sciences (CAS)

Regional Association
for the South-West
Pacific (V)
Regional Association for
Europe (VI)

EXECUTIVE COUNCIL
Consists of 36 members,
including the President,
three Vice-Presidents and
the six presidents of the
regional associations,
who are ex officio
members; meets annually

Working groups and
rapporteurs of regional
associations

Commission for Agricultural
Meteorology (CAgM)
Commission for Marine
Meteorology (CMM)
Commission for
Climatology (CCI)

Regional hydrological
advisers

Advisory working groups,
working groups and
rapporteurs of technical
commissions

Working groups,
committees and panels
of experts of the
Executive Council

Other bodies which are
affiliated with WMO ,
e.g. Joint Scientific
Committee for WCRP ,
Intergovernmental Panel
on Climate Change

SECRETARY·GENERAL
SECRETARIAT
The Secretariat, headed by the
Secretary-General , provides support to the
above constituent bodies and groups
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Analysis of assistance under UNDP and TF (1986-1990)

Table I

Total number of
countries which
received UNDP
and/or TF assistance

Number of UNDP and
TF expert missions *

Number of UNDP and
TF fellowships awarded

Value in US $ (millions)
of assistance provided

Year

UNDP

TF

UNDP

TF

UNDP

TF

UNDP

TF

Total

1986
1987
1988
1989
1990

118
121
124
117
115

31
34
35
59
35

185
148
171
220
214

28
42
39
45
46

127
67
143
106
105

24
12
29
14
37

12.500
12.000
13.182
15.065
16.796

1.958
2.000
2.986
4.738
7.427

14.458
14.000
16.168
19.803
24.223

*

including 16 UN Volunteers, 10 associate experts and 24 national experts

Table II

Distribution of expert missions in 1990 by field of activity
Programme /

Number of expert missions

Field of activity
UNDP

Automatic data processing
Aeronautical meteorology
Agrometeorology
Climatology
Hydrometeorology/hydrology

35

VCP

3

TF

RB

Total

1

0

39

1

1

50

14

7
69

Instruments

9

Meteorology

64
7

1

15

85
9

24

8

32

Organization of Meteorological Services

3

1

4

Project managers/ co-ordinators

8

1

9

Telecommunications

4

8

Training

3

1

Other

1

Total

214

13

12
4

8

2

3

46

273
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Table III

Nationality of experts
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Nationality of WMO experts who served in 1990
Number of
experts

Afghanistan (l)
Algeria
Argentina
Australia
Belgium (2)
Brazil
Burkina Faso (3)
Cameroon (4)
Canada
Cape Verde (5)
Chile (6)
China
Colombia (7)
Congo
Costa Rica (8)
Cote d'ivoire
Cuba
Czechoslovakia
Dominican Republic
Egypt
EI Salvador
Ethiopia
Fiji
Finland
France
Germany
Ghana (9)
Guinea (10)
Hong Kong
Hungary
India
Iran, Islamic Republic of
Ireland
Israel

Table IV

WMO ANNUAL REPORT 1990

1
2
2
8
5
2
4
1
8
2
5
3
7
1
2
1
1
7
2
2
2
2
1
5
27
5
2
2
1
3
3
1
2
2

Nationality of experts

Number of
experts

Nationality of experts

Venezuela (24)
Viet Nam (25)
Yugoslavia
Zambia (26)
Zimbabwe

Italy
3
Japan
2
Jordan
2
Kenya
5
Madagascar (111
2
Malaysia
1
Maldives
1
Mali (1 2)
5
Mauritius
1
Morocco
1
Myanmar (1 3)
3
Netherlands (14)
11
New Zealand
2
Niger (1 5)
5
Nigeria (1 6)
2
Norway
1
Pakistan (17)
1
Paraguay (1 8)
2
Peru
1
Philippines
6
Poland
1
Senegal (19)
1
Spain
1
Sudan
1
Sweden
1
Switzerland
4
Togo (20)
1
Tunisia (2 11
4
Turkey (22)
1
Union of Soviet Socialist Republics 1
United Kingdom of Great
Britain and Northern Ireland
8
United Republic of Tanzania (23) 4
United States of America
13

(1 )
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)
(111
(1 2)
(1 3)
(14)
(15)
(16)
(1 7)
(1 8)
(1 9)
(20)
(21)
(22)
(23)
(24)
(25)
(26)

241

one UN Volunteer
one associate expert
one UN Volunteer
one national expert
one national expert
two national experts, one UN Volunteer
one associate expert
one UN Volunteer
two UN Volunteers
one national expert, one UN Volunteer
two UN Volunteers
one national expert
three UN Volunteers
seven associate experts
one national expert
one UN Volunteer
one UN Volunteer
two national experts
one national expert
one UN Volunteer
one associate expert
one national expert
one UN Volunteer
eight national experts
two national experts
three national experts

Distribution of fellowships in 1990 by field of study
Programme /

Automatic data processing
Agrometeorology
Climatology
Computer science/techniques
Hydrometeorology/hydrology
Instruments/ electronics
Marine meteorology
Meteorology
Telecommunications
Other

60

9
2
4
3
1

Total (from 72 countries)

Field of study

Total

Number of
experts

Number of fellows

UNDP

vep

TF

13

4
11
14
5
26
18
1
108
3

1
9

42
9
11
54
24
67
3
2

225

190

RB
7
4

Total

18
69
27
22
109
46
1
230
6

6
17
2

12
2

19

36

1

1

4

55

62

532

Nationality of WMO fellows under training in 1990

Table V

Programme /

Programme

Number of fellows

/ Number of fellows

Nationality

Nationality
UNDP

VCP

TF

RB

Total

UNDP

VCP

TF

RB

Total

Region II

Region I
Algeria
3
Angola
Benin
1
Botswana
2
Burkina Faso
7
Burundi
6
Cameroon
Cape Verde
3
Central African
Republic
11
7
Chad
Comoros
Congo
1
Cote d'ivoire
5
Djibouti
Ethiopia
21
Gabon
Gambia
3
Ghana
Guinea
Guinea-Bissau
10
Kenya
1
Lesotho
Liberia
Madagascar
1
Malawi
7
Mali
7
Mauritius
Morocco
6
Mozambique
Niger
10
1
Nigeria
Rwanda
3
Sao Tome & Principe 2
Senegal
9
Seychelles
1
Sierra Leone
2
Somalia
1
Sudan
Swaziland
Togo
Uganda
United Republic
1
of Tanzania
Zaire
Zambia
6
2
Zimbabwe

3

Total (Region I) 140

82

2

3

1

1
1
1
1

3
2
1

1
1

7
3
2

7
10
9
2

3

6

1
1

3
3

2
1

3
1

1
1

3
3
2
6
2
2
1
1
4

2

3

56

26
1

2

3

3

3

1

2

2
1
5
1
1

1

3
1
5
4
1
4
5

1

7
3

1

29

7

5
4
2

5
2

7

2

1
1
1

3
3

1

9
4
6
4
14
6
5
6
14

7
1

2

5

4
2

19
4
11
5

30

293

3
3

41

4
1
1

8
3

1

5

Total (Region II)

0

5

113

8

8
1

3
9
2
2

52

1

6
2
1

8
2

25

3
12

3
1
4
2
1
1
6
1
1

11
14
4
4
5
2
25
1
4
4

Afghanistan
Bangladesh
1
China
1
Democratic People's
Republic of Korea
India
1
Iran, Islamic
Republic of
Maldives
Mongolia
Myanmar
3
Nepal
Oman
4
Pakistan
4
Republic of Korea
7
Republic of Yemen 25
Sri Lanka
2
Thailand
1
Viet Nam
3

Region III
Argentina
Bolivia
Brazil
Chile
Colombia
Ecuador
Guyana
Paraguay
Peru
Suriname
Uruguay
Venezuela
Total (Region III)

3

3

1
2

2
2
1

3
3

4

12
5
2
4

12
5
2

3

1

1
1

9

2

3

7

1

3

1

1

2
1
5

24

2

14

49
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Table V (cont.)
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WMO technical assistance
Programme /

Number of fellows

(Total delivery US $33.6 million in 1990)

Nationality
UNDP

vCP

RB

TF

Total

Region IV
Bahamas
1
Barbados
Belize
Costa Rica
EI Salvador
Grenada
Guatemala
Haiti
Honduras
Jamaica
Mexico
Netherlands Antilles
Nicaragua
Panama
Trinidad and Tobago 1
Total (Region IV)

2

1
1

1
1

2

1

1
4
1
1
3
1
2
1
2
1
2
2
4

8

46

2
1

1

1

2

1

1
1

1
1
1

1

2
2
2

12

7

2
2

IiiiiiiiiiiiiI
E::J

RA-I (49)
RA-II (24)

c::J

RA-III (12)

_

RA-IV (22)
RA-V (11 )

c::J

RA-VI (15)

Breakdown by number of countries in each Region
receiving assistance (total 133 countries)

Region V
Fiji
Indonesia
Malaysia
Papua New Guinea
Philippines
Samoa
Singapore
Solomon Islands
Tovalu
Vanuatu

1
6
1
7
1
1

3
2
4

3

37

1

4

1

1
1
1
1

18

12

Albania
Czechoslovakia
Hungary
Yugoslavia

4

2

Total (Region VI)

Total (Region V)

1

1
9
4
7
10
1
1
1
1
2

4

_

c::J
c::J

UNDP

RB

_

TF
VCP (F)

c::J

VC P (ES)

3.6%
Breakdown by source of funds

Region VI
1
1

1

1

6
1
1
3

4

4

1

2

11

GRAND TOTAL
(all Regions)
225

190

55

62

532

1

IiiiiiiiiiiiiI

Experts

c::J

Misc.

_

Seminars

c::J

Fellows

Breakdown by type of assistance
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Table VI

List of host countries which trained WMO fellows in 1990
Programme /

Number of fellows

Algeria
Argentina
Australia
Barbados
Belgium
Brazil
Bulgaria
Burundi
Canada
Cape Verde
China
Colombia
Costa Rica
Cote d'ivoire
Egypt
Fiji
France
Germany
Hungary
India
Iraq
Ireland
Israel
Japan
Jordan
Kenya
Malaysia

Programme /

Number of fellows

Host country

Host country

UNDP

VCP

1
5
1

2

12
1

TF

5
4

9

3

RB

Total

4
3
1
1
1
4

5
10
7
1
26
8
2
1
4
1
1
11
2
1
23
3
35
4
4
20
1
3
4
3
1
40
4

2
1
1

3
1
7

1
4
2

1
20
2
23
2
12

2
8
2
2
5
1

1

1
1
4
2
3
1

1

1
3

3
21
4

2

9

1
8

UNDP
Mali
Morocco
Netherlands
New Zealand
Niger
Pakistan
Philippines
Poland
Portugal
Singapore
Spain
Switzerland
Syrian Arab Republic
Union of Soviet
Socialist Republics
United Kingdom of
Great Britain and
Northern Ireland
United States of
America
Total: 43 host
countries

VCP

3
1
2
1
40
1
3

TF

RB Total

1
4
10
1
1
3
1
4

6

3
3

7

4
1

2

1

2

3
1
3
1
55
1
14
1
10
3
1
9

3
67

67

28

35

5

5

73

22

33

3

4

62

225

190

55

62

532

NOTE: Some students studied in more than one country and some
studied under more than one programme.
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MANDATORY PUBLICATIONS
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711 Regional Association II (Asia) - Abridged final report
of the ninth session (supplement): English-FrenchRussian

A. 1 Basic documents
WMO-No.
49 Technical Regulations
Volume I (1988 edition): English
Volume II (1989 edition). Supplement No. 1: EnglishFrench-Russian-Spanish
306 Manual on Codes
Volume I (1988 edition): Russian
Supplement No. I: French
Volume II (1987 edition): Russian
Supplement No.3: Spanish
386 Manual on the Global Telecommunication System
Volume I (1986 edition). Amendment 1: English-FrenchRussian-Spanish
558 Manual on marine meteorological services
Volumes I and II (1990 edition): English-FrenchRussian-Spanish

723 Forty-first session of the Executive Council (1989)Abridged report with resolutions (reprint):
English-F rench
727 Commission for Instruments and Methods of
Observation - Abridged final report of the tenth
session: English-French-Russian
728 Regional Association III (South America) - Abridged
final report of the tenth session: English-Spanish
730 Regional Association V (South-West Pacific) - Abridged
final report of the tenth session: English-French
736 Regional Association VI (Europe) - Abridged final report
of the tenth session: English-French-Russian

A.4 Guides

8 Guide to meteorological instruments and methods
of observation (1990 edition): French- Spanish

A.2 Operational publications

5 Composition of the WMO (bilingual English/French)
1990 editions in January, April, July and October

9 Weather reporting (bilingual English/French)
Volume A - Observing stations. (November 1989 and
May 1990 editions)
Volume C - Transmissions. (November 1989 and May,
July and September 1990 supplements)
Volume D - Information for shipping. (December 1989
and February, April, June, August and October 1990
supplements)

47 International list of selected, supplementary and
auxiliary ships: Bilingual English/French

100 Guide to climatological practices (1983 edition):
French-Spanish
168 Guide to hydrological practices
Volume I (fourth edition, reprint): French-English
Volume II (1990 edition): French
305 Guide on the Global Data-processing System
(1982 edition): Spanish
488 Guide on the Global Observing System (1990 edition):
Russian
636 Guide on the automation of data-processing centres
(1990 edition): French

A.3 Official records

702 WMO guide to wave analysis and forecasting
(1990 edition): Russian

508 Resolutions of Congress and the Executive Council
Supplement No.3: English

731 Guide to meteorological observation and information
distribution systems at aerodromes (1990 edition): English

64

732 Guide to practices for meteorological offices
serving aviation (1990 edition): English
A.5 Annual reports of WMO
734 Annual report of the World Meteorological
Organization, 1989: English-French
A.6 WMO Bulletin
Volume 38, No.3:
Volume 38, NO. 4:
Volume 39, No. 1:
Volume 39, No.2:
Volume 39, NO.3:
Volume 39, NO.4:

B.

B.4 IMO Lectures
700 Dispersion processes in large-scale weather
prediction (Sixth IMO Lecture): English
B.5 Tropical Cyclone Programme
618 Tropical cyclone operational plan for the SouthWest Indian ocean. 1990 edition: English-French

Russian
Russian-Spanish
English-French-Russian
English-French-Spanish-Russian
English-F rench-Spanish
English

PROGRAMME-SUPPORTING PUBLICATIONS REGULAR SERIES

B.6 Operational Hydrology Reports
717 Cost-benefit assessment techniques and requirements
for hydrological data
(OHR No. 32): English

C.

Other programme-supporting publications

C.l Booklets
B. 1 World Weather Watch Reports
524 RA IV (North and Central America) hurricane
operational plan
Supplement No.1 : English
Supplement No.2: English-Spanish
B.2 Technical Notes
662 Land management in arid and semi-arid areas
(TN No. 186): French. Reprint: English
687 Agrometeorological aspects of crop production
(TN No. 192): Spanish

729 The WMO achievement {40-year anniversary
booklet): English-F rench-Russian-Spanish
735 The atmosphere of the living planet Earth (World
Meteorological Day 1991): English
741 WMO and global warming: English-French-RussianSpanish
745 The role of the World Meteorological Organization
in the International Decade for Natural Disaster
Reduction: English
Global climate change (WMO and ICSU): English

B.3 Training publications
C.2 Joint inter-agency publications
364 Compendium of meteorology for use by Class I
and Class II meteorological personnel
Volume II, Part 6: Spanish . Reprint: English
622 Compendium of lecture notes on meteorological
instruments for training Class III and Class IV
meteorological personnel
Volume I, Parts 1 and 2: French

725 IGOSS - Plan and implementation programme
1989-1995: English-French- Russian-Spanish
C.3 Special issue
721 Forty years of progress and achievement A historical review of WMO: English
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Administrative Committee on Co-ordination
African Centre of Meteorological Applications for Development
Arab Centre for Studies of Arid Zones and Dry Lands
Agrometeorology and operational hydrology and their applications
Automatic picture transmission
Automated Shipboard Aerological Programme
Aircraft-ta-satellite data relay
Working group on Advanced Techniques Applied to Aeronautical
Meteorology (CAeM)
Background Air Pollution Monitoring Network
BAPMoN
BNAP
Basic Hydrological Network Assessment Project
Baseline upper-air network
BUAN
Binary universal form for the representation of meteorological data
BUFR
Commission for Aeronautical Meteorology
CAeM
Climate Applications Referral Service
CARS
Commission for Atmospheric Sciences
CAS
Commission for Basic Systems
CBS
CCID
International Telegraph and Telephone Consultative Committee
Commission for Climatology
CCI
CEPGl
Economic Community of the Great l akes Countries
Co-ordination Group for COSNA
CGC
CGlAR
Consultative Group on International Agricultural Research
Co-ordination of geostationary meteorological satellites
CGMS
CHy
Commission for Hydrology
International Council for Building Research, Studies and Documentation
CIB
CllSS
Permanent Inter-State Committee on Drought Control in the Sahel
Commission for Instruments and Methods of Observation
CIMO
CLiCOM
Climate computing
Commission for Marine Meteorology
CMM
Composite Observing System for the North Atlantic
COSNA
Permanent Commission for the South Pacific
CPPS
DARE
Data Rescue
Data-collection platform
DCP
Desertification Information System
DESIS
Data-retransmission system
DRS
ECA
Economic Commission for Africa
Economic Commission for Europe
ECE
European Centre for Medium-range Weather Forecasts
ECMWF
UN Economic and Social Council
ECOSOC
European Economic Community
EEC
Enhanced Group Call system (INMARSAT)
EGC
EMEP
Co-operative Programme for the Monitoring and Evaluation of the longrange Transmission of Air Pollutants in Europe
EI Nina-Southern Oscillation
ENSO
Earth Radiation Budget Experiment
ERBE
ESCAP
Economic and Social Commission for Asia and the Pacific
EUMETSAT European Organisation for the Exploitation of Meteorological Satellites
First Assessment Report (lPPC)
FAR
FINNIDA
Finnish International Development Agency
Global Atmosphere Watch
GAW
General Circulation Model
GCM
Global Data-processing System
GDPS
Group of Experts on the Scientific Aspects of Marine Pollution
GESAMP
Global Energy and Water Cycle Experiment
GEWEX
Global Maritime Distress and Safety System
GMDSS
Global Ocean Observing System
GOOS
Global Ozone Observing System
G0 30S
Global Observing System
GOS
Processed data in the form of grid-point values expressed in binary form
GRIB
Global Telecommunication System
GTS
HOMS National Reference Centre
HNRC
Hydrological Operational Multipurpose Subprogram me
HOMS
High-resolution picture transmission
HRPT
Intercomparison of Operational Hydrologica l Network Design Techniques
HYNET
International Atomic Energy Agency
IAEA
International Air Transport Association
lATA
International Civil Aviation Organization
ICAO
International Council of Scientific Unions
ICSU
ACC
ACMAD
ACSAD
AGRHYMET
APT
ASAP
ASDAR
ATEAM
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IDNDR
IFAlPA
IFHP
IGADD
IHO
IIASA
IMTR
INFOCLIMA
INMARSAT
INSTAT
10C
IPC
IPCC
ISG-WR
ISO
JSC
lAM
MDD
NMC
NOAA
NWP
OSS
OWSE
PDUS
PMOD
PRIFAS
RASS
RMTC
RSMC
SADCC
SATCC
SEARCA
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International Decade for Natural Disaster Reduction
International Federation of Airline Pilots Associations
International Federation for Hou sing and Planning
Intergovernmental Authority against Drought and Desertification
International Hydrographic Organization
International Institute for Applied Systems Analysis
Institute of Meteorological Training and Research
World Climate Data Information Referral Service
International Maritime Satellite Organization
Statistics package for microcomputers
Intergovernmental Oceanographic Commission (UNESCO)
International pyrheliometer Comparison
Intergovernmental Panel on Climate Change (WMOjUNEP)
Intersecretariat Group for Water Resources (ACC)
International Organization for Standardization
Joint Scientific Committee
limited-area models
Meteorological data distribution
National Meteorological Centre
National Oceanic and Atmospheric Administration (USA)
Numerica l weather prediction
Sahara and Sahel Observatory
Operational WWW Systems Evaluation
Primary Data Users' Station
Physico-Meteorological Observatory Davos
French Interdisciplinary Research Programme on locusts in the Sahel
Radio Acoustic Sounding System
Regional Meteorological Training Centre
Regional Specialized Meteorological Centre
Southern Africa Development Co-ordination Conference
Southern Africa Transport and Communication Commission
Southeast Asia Regional Centre for Graduate Study and Re search
in Agriculture
SHARE
Software Help for Applications, Research and Education
SOl
Southern Oscillation Index
SOlAS
International Convention for the Safety of life at Sea
SPECTRUM Special Experiment Concerning Typhoon Recurvature and Unusual
Movement
SST
Sea-surface temperature
STEND
System for Technology Exchange for Natural Di sasters
SWCC
Second World Climate Conference
TCDC
Technical co-operation among developing countries
TCP
Tropical Cyclone Programme
TOGA
Tropic al Ocean/Global Atmospheric Study
Total ozone mapping spectrometer
TOMS
TRUCE
Tropical Urban Climate Experiment
UN
United Nations
UN-ISY
United Nations International Space Year (1991 -1992)
UNCED
United Nations Conference on Environment and Development (Brazil, 1992)
UNCHS
United Nations Centre for Human Settlements
UNDP
United Nations Development Programme
UNEP
United Nations Environment Programme
UNEPCOM UNEP Commission for Activities in the USSR
UNESCO
United Nations Educational, Scientific and Cultural Organization
VCP
Voluntary Co-operation Programme
WAFS
World Area Forecast System
WCAP
World Climate Applications Programme
WCP
World Climate Programme
WCRP
World Climate Research Programme
WDCGG
World Data Centre for Greenhouse Gases (located at Japan
Meteorological Agency)
WMC
World Meteorological Centre
WMO
World Meteorological Organization
WOCE
World Ocean Circulation Experiment
WRA
Water resources assessment
WRC
World Radiation Centre
WRR
World Radiation Reference
WWW
World Weather Watch

THE MAJOR SCIENTIFIC AND TECHNICAL PROGRAMMES OF WMO

WMO carries out its work through seven major scientific and technical Programmes which have strong components
in each Region.
The World Weather Watch Programme is the backbone ofthe overall programme ofWMO. It combines dataprocessing centres, observing systems and telecommunication facilities - operated by Members - to make
available meteorological and related geophysical information required for the provision of efficient meteorological
and hydrological services within the countries. It also includes a Tropical Cyclone Programme, in which more than
50 countries are involved, and an Instruments and Methods of Observation Programme to promote the standardization and development of meteorological and related observations.
The World Climate Programme promotes the improvement ofthe understanding of climate processes through
internationally co-ordinated research and the monitoring of climate variations or changes. It also promotes the use
of climate information to assist economic and social planning and development. The research component of the
Programme is the joint responsibility of WMO and the International Council of Scientific Unions, whereas the
climate impact studies are co-ordinated by the United Nations Environment ProgTamme. A special unit in the WMO
Secretariat provides support for the WMOIUNEP Intergovernmental Panel on Climate Change.
The WMO Research and Development Programme promotes atmospheric research, with particular emphasis
on methods and techniques of weather-prediction research. It includes a Tropical Meteorology Research Programme.
The newly created Global Atmosphere Watch integrates monitoring and research activities carried out by WMO
Members under the Global Ozone Observing System and the Background Air Pollution Monitoring Network and
will serve as an early warning system to detect changes in the composition of the atmosphere. This is a new area
of high-priority activities.
The WMO Applications of Meteorology Programme comprises three vital areas of application of meteorological
services and information: agricultural meteorology, aeronautical meteorology and marine meteorology. It promotes the
development of infrastructures and services which are required in those areas for the benefit of Member countries.
The WMO Hydrology and Water Resources Programme is concerned with the quantitative and qualitative
assessments and forecasts of water resources; standardization of all aspects of hydrological observations; and th e
organized transfer of hydrological techniques and methodology in many areas, including the forecasting and
mitigation of floods .
The WMO Education and Training Programme holds the key to future development by promoting all efforts
in Member countries to ensure that the necessary body oftrained meteorologists, hydrologists, engineers and technicians is available. It is closely interrelated with all other major scientific and technical ProgTammes.
The WMO Technical Co-operation Programme provides the main channel for the organized transfer of meteorological and hydrological knowledge and proven methodology among the Members of the Organization. Particular
emphasis is laid upon the development of a wide range of services (related to weather prediction, climatology and
hydrology), on the development and operation of key World Weather Watch infrastructures and on supporting the
Education and Training Programme ofWMO. The ProgTamme is funded mainly by UNDP, the WMO Voluntary Cooperation Programme, trust funds and the WMO regular budget.

