The World Meteorological Organization

The World Meteorological Organization (WMO ), of which 174'" States and Territories are Members, is a
specialized agency of the United Nations. The purposes ofthe Organization are:

(a) To facilitate world-wide coop eration in the establishment of networks of stations for the making of
meteorological observations as well as hy drolog ical and other geophys ical 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 establislunent and maintenance of systems for the rapid exchange of meteorological and
related information;
(c) To promote standardization of meteorological and related observations and to ensure the uniform publication of observations and statistics;
(d) To further the application of meteorology to aviation, shipping, water problel1ts, agriculture and other
human activities;
(e) To promote activities in operational hydrology and to further close cooperation between Meteorological and
Hydrological S ervices; and
(fJ To encourage research and training in meteorology and, as appropriate, in related fields and to assist in
coordinating 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 ofthe Organization and members ofthe 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
Congress;
The six regional associations (Africa, Asia, South America, North and Central America, South-West Pacific and
Europe), composed of Members, coordinate 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 m eteorology,
hydrology, and climatology);
The Secretariat, headed by the Secretary-General, serves as the administrative, documentation and information
centre ofthe Organization. It prepares, edits, produces and distributes the publications ofthe Organization, carries
out the duties specified in the Convention and other Basic Documents and provides secretariat support to the work
ofthe constituent bodies ofWMO described above.
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NOTE
The designations employed and the presentation of material in this publication do not imply the
expression of any opinion whatsoever on the part of the Secretariat of the World Meteorological
Organization concerning the legal status of any country, territory, city or area, or of its authorities, or
concerning the delimitation of its frontiers or boundaries.
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Weather-related natural disasters such as floods , tropical cyclones and droughts affected several parts of the
world during 1993. These events, along with continuing
threats posed by climate change, environmental degradation, ozone layer depletion, and drought and desertification, highlight the vulnerability of mankind and the
need for timely action to avert or mitigate their impact.
The World Meteorological Organization devoted
considerable attention and took several initiatives to
address these issues. It pursued actively the implementation of its Plan of Action in the context of the
International Decade for Natural Disaster Reduction. It
made significant contributions to relevant components
ofUNCED's Agenda 21. In particular, it organized the
Intergovernmental Meeting on the World Climate
Programme (WCP ) in April 1993 in collaboration with
seven UN bodies. As a result, WMO has been assigned
the lead role in the development of an integrated
proposal on a common inter-agency approach to the
WCP. Moreover, the Organization has maintained its
strong support to climate-related bodies - the Intergovernmental Panel on Climate Change, the United
Nations Framework Convention on Climate Change and
the UN Convention on Desertification - and to programmes such as the Global Climate Observing System
and those having major climate components, e.g. the
Global Ocean Observing System of UNESCO's Intergovernmental Oceanographic Commission and the
Global Terrestrial Observing System ofUNEP.
The possible future arrangements for the exchange
of data and products remained high on the agenda of
WMO. Draft guidelines for such exchanges and for relations involving commercial activities were distributed
to Members. The Executive Council called for further
elaboration ofthe guidelines, taking into consideration
what impact the new practice s will have on WMO
Programmes and their advantages and disadvantages to
the national Meteorological Services.
During the year nine new Members joined WMO,
bringing to 174 the total membership of the Organization.
A fa miliari zation meeting for Directors of the Hydrometeorological Services of the Newly Independent
States was organized. The meeting enabled the preparation of an appropriate strategy in support of the
development of the Services. Since then WMO has been
cooperating closely with UNDP to strengthen the Services.

Apart from several forward-looking measures that
were introduced to strengthen Secretariat capabilities in
order to assist more effectively the national Meteorological and Hydrological Services to take full advantage
ofthe opportunities that result from current global developments, a management and organizational study of
the WMO Secretariat was carried out. This is the first
time in the history ofWMO that such a study has been
undertaken. Moreover, in order to alleviate the shortfall
in the support costs for technical cooperation activities,
a s tudy group has made an in-depth review of such
activities ofthe Organization.
Another major development which is of strategic
importance to the Organization is the new Headquarters
building. The preparatory work comprising detailed
drawings and technical definitions was actively pursued.
This phase is estimated to last until the middle of 1995,
the completion of the building being expected for the
second half of 1997.
However, the ability of the Organization to transform
current challenges effectively into opportunities has
been somewhat affected by continuing financial uncertainty. Once again, it was found necessary to maintain
the economy measures introduced a few years ago.
Nevertheless, the Programmes and activities ofWMO
remain responsive to the evolving needs of its Members.
The present Annual Report provides a synopsis of the
programmes and activities carried out during 1993 and
reflects the dynamic and valuable contributions of the
Organization to the socio-economic development of its
Members.
The year has been a successful one for WMO. I have
every confidence that through the strengthened cooperation and mutually s upportive efforts of its
Members, the Organization will address with conviction
the major challenges confronting humanity in its area of
responsibility.

-

•
G. O. P. Obasi
Secretary-General
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The year 1993 witnessed important
events which represented major
challenges to the programmes and
activities of the Organization. The
WMO membership was expanded
by the accession to the WMO Convention of nine Newly Independent
States, namely the Czech Republic,
Eritrea, Georgia, Kazakhstan ,
Slovakia, Tajikistan, the former
Yugoslav Republic of Macedonia ,
Turkmenistan and Uzbekistan. At
the end of 1993 WMO comprised 169
Member States and five Territories.
The Familiarization Meeting of
Directors of Hydrometeorological
Services of Newly Independent
States (NIS) was convened in
Geneva from 1 to 5 February 1993
(see p. 41). Participants were briefed
on the WMO programmes and activities and discussed issues concerning
the operation of the Services, especially aspects relevant to the press-
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ing ecological and environmental
problems in their countries. In view
of the surface area covered by the
countries concerned, the conclusions
and recommendations of the meeting
are of global importance . As a
follow-up to the meeting a Donors'
Pledging Conference is being
planned in collaboration with VNDP.
The "Climate Agenda", the Intergovernmental Meeting on the World
Climate Programme (lGM/WCP)
convened by WMO and co-sponsored
by UNEP, UNESCO and its IOC,
FAO, UNDP and ICSU, was one of
the major events in 1993. More than
350 delegates from 134 countries
and some 80 representatives of 37
international organizations met in
Geneva from 14 to 16 April 1993 to
review the means for coordinating
the World Climate Programme. The
IGMlWCP adopted a Statement on
the Climate Agenda providing guide-

The Framework Convention on Climate Change will facilitate global cooperation in confronting environmental threats (H. Fromm)
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POLICY-RELATED MEETINGS
Date and place

Title

8-12 March
Buenos Aires

XXVlllth session of
the Bureau

8 June
Geneva

Financial Advisory
Committee

8June
Geneva

XXIXth session of
the Bureau

8- 18 June
Geneva

Executive Council forty-fourth session

29-30 September Meeting of Presidents
Geneva
of Technical
Commissions

lines as regards national and international climate activities.
The year culminated with the
ratification of the UN Framework
Convention on Climate Change
(FCCC ) by 52 countries on 21
December 1993. This landmark
represented a great step forward in
achieving the environmental goals of
Agenda 21 ofthe Rio Earth Summit
held in 1992. The FCCC remains a
major instrument, signed by 166
governments. The Convention will
enter into force on 21 March 1994,
90 days after the date of ratification, and the first Meeting of the
Conference of Parties is planned to
take place in Berlin, Germany, in
1995. The scientific findings of the
Intergovernmental Panel on Climate
Change (IPCC) played a key role in
the negotiations of the Convention.
WMO and national Meteorological
and Hydrological Services (NMHS)
contribute to the negotiations of
the FCCC and the UN Convention
on Desertification and eventually to
their implementation. Guidelines on
the role of national Meteorological
and Hydrological Services in the
Implementation of Agenda 21 and
the Framework Convention on

Participants at the forty-fifth session of the Executive Council (Geneva, June 1993) (WMO/Bianco)

Climate Change, as approved by the
WMO Executive Council, have been
widely distributed to all WMO
Members.
Increased support was given in
1993 to activities related to the
International Decade for Natural
Disaster Reduction (IDNDR), which
was in its fourth year. WMO activities focused primarily on risk assessment (CRASH) and technology
transfer (HOMS and STEND). The
Organization has a major stake in
the IDNDR and will pursue its
efforts for its success during the
remainder ofthe Decade. WMO will
participate in the UN Conference on
the Reduction of Natural Disasters
to be held in Yokohama, Japan, in
May 1994.
Particular attention was given in
the year to the ozone issue and to the
enhancement of the WMO Global
Ozone Observing System (G0 3 0S).
In cooperation with NASA and
Antarctic stations operated by
several Member countries, the WMO
Secretariat has regularly distributed, over the GTS, bulletins on
the state of the ozone layer in
the Antarctic. The information is
disseminated to national Meteorological Services in connection with
the implementation of the Vienna
Convention and its Montreal Protocol. The lowest ever recorded ozone
value was observed in 1993 over
Antarctica.
Technology transfer, an issue
which attracted much attention at

UNCED, was the year's chosen
theme for World Meteorological Day.
A message from the SecretaryGeneral and the booklet "Meteorology and the transfer oftechnology"
were given wide distribution. In a
special ceremony organized in the
WMO Secretariat, a lecture was
delivered by Professor Timothy Oke
(University of British Columbia) on
"Meteorology for the environment:
Technology transfer options".

Forty-fifth session of the
Executive Council
The session of the Executive
Council took place in Geneva from 8
to 18 June 1993 . Several issues of
concern to the Organization were
considered.
The Council welcomed the initiative of the Secretary-General to
organize a management and organizational study of the Secretariat in
1993. The final report submitted by
the Management Consultancy firm
employed proposed significant
changes to both the structure and
the functioning of the Secretariat
within the scope ofthe management
and organizational problems which
it had addressed.
Several internal Task Groups and
special studies have been set up
under a Project Manager and an ad
hoc Implementation Group to prepare
specific proposals for implementing
the consultants' recommendation.
Highlights of the Council's discussions are given below. More detailed

information can be found in other
sections of this Annual Report.
Post-UNCED activities and NMHS

The Council confirmed the importance of the role of WMO and
the national Meteorological and
Hydrological Services in follow -up
action towards the implementation
ofUNCED, including Agenda 21 and
the Framework Convention on
Climate Change. The Council also
confirmed that WMO should
continue to participate fully in UN
system activities in the follow-up to

AWARDS CONFERRED BY
EC-XLV
• The thirty-eighth IMO Prize was
conferred on Prof. W. E. Suomi (USA) ;
• The 1993 Professor Vilho Vaisala
Award for the best scientific paper on
meteorological instruments and methods of observation was conferred on
Dr J. P. van der Meulen (Netherlands)
for his paper entitled "The WMO Automatic Digital Parameter Comparison";
• The 1994 Norbert Gerbier-Mumm
International Award winners were
Prof. A. Berger (Belgium) and Dr P.
Houtekamer (Netherlands) for their
papers entitled "The relation between
astronomy and climate variations"
and "Predictability in models of the
atmospheric circulation", respectively.
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UNCED, especially those of the
UN Commission on Sustainable
Development; the Inter-Agency
Committee on Sustainable Development; the Intergovernmental
Negotiating Committee for the
Framework Convention on Climate
Change; the Intergovernmental
Negotiating Committee for the
International Convention to Combat
Desertification in those Countries
Experiencing Drought and/or
Desertification, especially in Mrica;
and the Global Conference on
Sustainable Development of Small
Island Developing States. Members
have been kept informed on these
post-UNCED activities, with emphasis on the need for the active involvement of the NMHS.
Commercialization issue

The Council recognized the challenges resulting from the increase
of commercial meteorological activity and agreed on a new framework
practice and guidelines aiming
at maintaining the fundamental
principle of the free exchange of
meteorological and relative data
and products between NMHSs. The
new proposed practice will:
(a) Allow the widest exchange ofthe

largest possible set of data and
products required by Members;
(b)
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Encourage ongoing support for
the World Weather Watch and
other WMO Programmes;

(c)

...

"

..
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Enhance the development of
post-UNCED activities and
particularly the implementation
of climate prediction activities.

The Council noted the need to
involve technical commissions in
examining the framework practice,
and the requirement for further
development and definitions of
the concepts in the practice before
its consideration by Congress.
Members were urged, to the extent
possible, to maintain their current
levels of exchange and a l so to
respect the restrictions on re-exporta tion desired by originating
NMHSs, while WMO continued to
develop solutions to secure a stable
exchange of the data and products
needed by Members.
Accordingly, the Council adopted
the guidelines for the exchange of
meteorological data and products
and relations involving commercial
activities. These were distributed to
all Members for information and
comments, and were discussed by
regional associations and technical
commissions holding their sessions
after EC-XLV
The Fourth WMO Long-term Plan
(1996-2005)

WMO is facing many new challenges as a result of UNCED and
Agenda 21. The Organization's
responses will ensure that meteorology and operational hydrology

WMO HEADQUARTERS BUILDING
The Executive Council accepted the recommendation of the
jury set up for the architects' competition for the new WMO
Headquarters building and decided to proceed with Phase II of the
award-winning construction project entitled "Chic Planete", based on a
21 000 m2 structure for the building.
Phase II of the project is planned for completion by mid-1995. It is
, expected that the Secretariat will move to its new Headquarters building in 1997.
The present building was inaugurated inJuly 1960 and an extension
was completed in 1970.

4

WMO ANNUAL REPORT 1993
-

,

will continue to contribute substantially towards environmentally and
economically sound sustainable
development. The Long-Term Plan
of WMO serves in the formulation
of clear and concise policies and
strategies which provide guidance
to its constituent bodies and its
Members.
The increased emphasis accorded
to environment and sustainable
development issues reinforces the
need for WMO to ensure the maintenance and strengthening of existing basic observing networks,
systems and information services.
The Long-term Plan therefore
embraces two main concerns:
• Core activities, i.e. those supporting the timely and regular provision of weather, climate and
hydrological information and forecasts and warnings of severe
weather and weather-re lated
events;
• Activities to strengthen existing
programmes and to initiate additional ones, as necessary, in
support ofthe IPCC, Agenda 21,
the UN Framework Convention
on Climate Change , and the
proposed
Convention
on
Desertification.
The Council accordingly adopted
policy and strategy principles
proposed for incorporation in the
Fourth Long-term Plan.

NEW SUN FOUNDATION:
ALLIANCE FOR AIR, WATER AND ENVIRONMENT
A non-profit, WMO-linked organization named "New Sun Foundation: Alliance for Air, Water and
Environment" was established in 1993 to promote closer ties among private, public, governmental and non-governmental organizations and mobilize resources for environmental programmes in
order to preserve and improve the quality of air and water resources. The Foundation is sponsored by a number of prominent political personalities, ·including Mr Helmut Schmidt, former
Chancellor of Germany.
Foundation Board Officers are: Prof. G. O. P. Obasi (Chairman), Secretary-General of WMO;
Mr Olivier Vodoz (Vice-Chairman), Vice-President of the State Council in charge of Public Finance
for the State of Geneva; Mr Erich Riedl (Vice-Chairman), Member of the German Parliament; and
Mr Peter Boyd (Treasurer), President, Delcan International Corporation, Canada. Mr A. Levy,
Chief, WMO Resource Mobilization Unit, is acting as Executive Secretary of the Foundation.
The Foundation intends to obtain financial
resources, from the private sector in particular, to support national Meteorological and
Hydrological Services in developing countries,
especially in Africa, Asia and Latin America. It
also aims to support implementation of the
UN Framework Convention on Climate
Change, and to assist Newly Independent
States and countries of Eastern and Central
Europe to solve their environmental problems.
The Foundation is also expected to obtain
support for WMO technical cooperation
programmes and activities.

NEW SUN
FOUNDATION

The Secretary-General of WMO, Prof. G. O. P Obasi (centre), flanked by co-founders of the New
Sun Foundation, Mr Erich Riedl (Germany) on his right and Mr Olivier Vodoz (Switzerland) on his
left (WMO/Bianco)

Changes in the composition of the
Council

Mr H. A. Taravat (Islamic Republic
of Iran) was elected president of RA
II at the tenth session of RA II
(Tehran, SepLember 1992) in replacement of Mr 1. H. Al-Majed (Qatar),
and Mr N. Kawas (Honduras) was
e lected president of RA IV at the
eleventh session of RA IV (Mexico,
May 1993) in replacement of Mr C.
E. Berridge (British Caribbean
Territories ). They became ex officio
m embers of the Council. Mr AlMajed had been designated acting
member by correspondence in
replacement of Mr A. M . Noorian
(Islamic Republic of Iran). During
EC-XLV, Mes srs A. 1. Bedritsky

(Russian Federation), C. E. Berridge,
D. K. Dawson (Canada) and K.
Ninomiya (Japan) were designated
acting members in replacement of
Messrs Yu. F. Zubov (Russian
Federation) and N . Kawas, Ms. E.
Dowdeswell (Canada) and Mr T.
Nitta (Japan), respectively.
The Council reviewed the composition of its various panels, working
groups and committees in the light of
these changes.
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UNCED follow-up
WMO takes an active part in all
aspects ofUNCED follow-up .
The forty-fifth session of the
Executive Council considered the
report of its Working Group on
UNCED Follow-up including Capacity Building and approved the
"Guidelines on the role of national
Meteorological and Hydrological
Services in the implementation of
Agenda 21 and the Framework
Convention on Climate Change".
These guidelines have been widely
distributed.
A continuing review of the
WMO Programmes was carried out
by the Secretariat, together with
the regional associations and technical commissions. Activities
related to UNCED follow-up were
being incorporated to the extent
possible into the existing Scientific
and Technical Programmes of the
Organization.
Within the context of the UN
system, WMO, as one of the nine
core members of the Inter-Agency
Committee on Sustainable Devel-
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opment (IACSD), has been assigned
the responsibility for WCP activities and drought monitoring. It is
also contributing to the various
relevant clusters of UNCED's
Agenda 2l.
The first session of the Commission on Sustainable Development (CSD) was held in Geneva
in June 1993. The CSD will be
addressing the following sectoral
issues:

UN Framework Convention on Climate
Change (FCCC)

• 1994: Health and human settlement, toxic chemical and hazardous wastes and freshwater;
• 1995: Land use and desertification, forests and biodiversity;
• 1996: Atmosphere and ocean and
all kinds of seas.
The cross-sectoral issues will be
reviewed annually. WMO is actively
participating in relevant interagency and regional meetings and
is providing appropriate support to
the CSD. The Members of the
Organization are being regularly
kept up to date regarding significant developments.

The Convention was ratified by 52
Members in December and will
come into force on 21 March 1994.
The Intergovernmental Negotiating
Committee for the FCCC held its
seventh session in March in New
York and its eighth in August in
Geneva. The role and responsibilities of WMO for effectively
implementing the FCCC relate to
basic data, greenhouse gas inventory, vulnerability and impact
assessment, adaptation (water
resources, agriculture, forestry),
mitigation, education, information,
training and public awareness,
research as well as technical and
international cooperation.
Desertification Convention
The first session of the Intergovernmental Negotiating Committee
(INC) for the elaboration of an
international convention to combat
desertification (INC-D) in those
countries experiencing serious
drought and/ or desertification ,

Desertification or land degradation poses

a serious threat to some 700 million people
throughout the world, covering about 36% of
the land area of our Planet (L. de Toledo)
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particularly in Mrica, was held in
Nairobi, Kenya, from 24 May to 3
June 1993. WMO was represented
by the Secretary-General, Prof.
G. O. P. Obasi, who addressed the
session at the beginning of the
negotiations.
WMO also participated in the
second session ofthe INC-D, held in
Geneva, 13-24 September 1993.
An expert meeting held in
November reviewed the report on
the "Interactions of desertification
and climate". The report, which
was a joint undertaking of WMO
and UNEP, will be u sed as scientific input to the negotiating
process of the Convention on
Desertification.
Global Conference on the Sustainable
Development of Small Island States

WMO is actively involved in the
preparation of this Conference,
which is planned to be held in
Barbados in April/May 1994. The
Organization has been invited to
prepare and present a paper on
"N atural disasters and sustainable
development of small developing
islands".

Intergovernmental Panel on
Climate Change (IPCC)
The main thrust of IPCC work
focused on two issues - namely,
the completion of the IPCC Second
Assessment Report, scheduled for
1995 , and the production of a
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Special Report to the first session
of the Conference of the Parties to
the UN FCCC. The Special Report
is scheduled for completion during
late 1994.
The Working Group I workplan
concerning these two tasks had been
approved during the eighth session
of the Panel, held in Harare,
Zimbabwe, in November 1992. The
Group's Bureau met in Bath, UK,
during February to work out the
mechanism for the implementation
of the workplan, and in May 1993
convened a meeting of lead authors
and contributors to agree on detailed
outlines of various chapters of the
Special Report. The Group organized
or participated actively in a number
of workshops as part of the process
for completing the Special Report.
With regard to national inventories of net emissions of greenhouse
gases, Working Group I convened
two regional workshops, one in Sao
Paulo in March 1993 and one in
Bratislava, Slovakia, during August.
Plans are under way to organize a
workshop for Africa, in Nairobi. The
highlight ofthe year was the demonstration, during the eighth session of
the INC/FCCC, held in Geneva in
August, of methodologies for the
estimation of national emissions of
greenhouse gases.
Working Group II, which is
charged with the responsibility of
assessing the impacts of climate
change and possible response
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IPCC MEETINGS*
Date and place

Title

8-12 February
Geneva

IPCCWGII
(reorganized) first session

3-7 May
Montreal,
Canada

IPCCWG III
(reorganized) first session and
Workshop on the
Socio-economics
of Climate Change

28 June
Geneva

IPCC Bureau sixth session

29-30 June
Geneva

IPCC - ninth
session

' Excluding other workshops. subgroups and lead
authors' meetings of IPee

options, met in Geneva in February
1993 to agree on its workplan for the
Second Assessment Report. It was
decided that the Group would focus
on an integrated assessment of the
state of knowledge regarding the
impacts of climate change and
options for adapting to or mitigating
it. The assessments would be global
by ecological, climatic and physiographic regional and broad economic
sectors. Working Group III h eld its
first session in Montreal in May
1993 to elaborate its workplan. It
was agreed that the Group would
prepare a comprehensive technical

Many small islands will be affected by rising sea
levels expected to result from global warming
and climate change (H. G. Dale)
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INTERGOVERNMENTAL MEETING ON THE WORLD CLIMATE PROGRAMME:
THE "CLIMATE AGENDA"
More than 350 delegates from 134 countries met in Geneva from 14 to
16 April to discuss the Climate Agenda or, more precisely, to review the
means of coordination of the World Climate Programme (WCP) and to
consider appropriate means for the provision of adequate resources
for the WCP and associated activities such as the Global Climate
Observing System (GCOS). Some 80 representatives of 37 inter
national organizations, both governmental and intergovernmental,
also participated in the meeting.
The Intergovernmental Meeting on the World Climate Programme
(lGM-WCP) was convened by WMO on behalf of the seven organizations sponsoring the programme: WMO, UNEP, UNESCO and its
IOC, FAO, UNDP and ICSU.
The meeting adopted a Statement on the Climate Agenda comprising four parts: the first provides the background to the IGM-WCP; the
second presents the main conclusions; and the third and fourth present
the recommendations of the meeting as regards national and international climate activities respectively.
Among the recommendations related to international programmes,
the meeting called upon the respective Executive Boards/Councils
of the international organizations concerned to prepare integrated
proposals for the future development and funding of their climaterelated activities.
The seventeenth session of the UNEP Governing Council in May
1993 and the forty-fifth session of the WMO Executive Council in June
1993 considered the outcome of the meeting and its implications for
their respective progr-ammes.
Other sponsoring organizations of the WCP and associated activities have also taken action to strengthen their relevant programmes
and to steer them in a coordinated fashion along the recommended
priority thrusts.
The WMO Executive Council approved the four thrusts for the WCP
and its associated activities endorsed by the IGM-WCP:
•

Climate services for sustainable development;

•

New frontiers in climate science and prediction;

•

Dedicated observations of the climate system; and

The SecretaryGeneral of WMO,
Prof. G. 0. P. Obasi,
addresses participants at the "Climate
Agenda " meeting in
April 1993
(WMO/Bianco)

•

(b) Established, in conjunction with the executive bodies of the other
sponsoring organizations, an interim AdviSOry Panel entrusted with
providing guidance to the preparation of the integrated proposal.
WMO convened a meeting of the Coordinating Committee for the
World Climate Programme for 2-3 December 1993 and took steps,
together with the other sponsoring organizations, to establish the
AdviSOry Panel.

• Studies of climate impact assessments and response strategies to
reduce vulnerability.
The Council also adopted the Resolution by which, inter alia, it:

(a) Broadened the terms of reference of the Coordinating Committee
for the World Climate Programme, and stressed its responsibility for
the preparation of the integrated proposal;

assessment ofthe socio-economics of
impacts, adaptation and mitigation
of climate change, over both the
short and the long term and at the
regional and global levels . The
Group wou ld al so prepare, in t i me
for the first session of the Conference of the Parties to the Climate
Convention, an evaluation of current
scenarios of greenhouse gas emis-
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sions and removals by sinks as
requested by the INC.
The first meeting of the lead
and convening authors of Working
Group III was held in Seoul, Korea,
in September 1993.
The Panel met in its ninth session
in Geneva (29-30 June 1993) and
inter alia endorsed the workplans of
both Working Groups II and III,

received progress reports from the
co-chairmen of the three working
groups and reviewed the proposed
contents of its Special Report to the
first session of the Conference of the
Parties to the Climate Change
Convention. It was agreed that the
report should be ready for approval
during the tenth session of the Panel
(Nairobi, November 1994).

GLOBAL CLIMATE OBSERVING SYSTEM (GCOS)
The Global Climate Observing System (GCOS) was established after
the Second World Climate Conference to ensure the acquisition of the
observations required for:
• Climate system monitoring, climate change detection, and
response monitoring, especially in terrestrial ecosystems;
• Data for application to national economic development;
• Research toward improved understanding, modelling, and
prediction of the climate system.
To meet these objectives, the GCOS must take full account of the
needs for climate monitoring, and apply to observations from the
atmosphere, ocean, land surface, and cryosphere. It must include
surface-based and space-based observations and incorporate a
comprehensive data system.
Sponsored by WMO, the 10C of UNESCO, UNEP, and ICSU,
the programme is being developed under the guidance of the Joint
Scientific and Technical Committee (JSTC). The Committee is responsible for defining and justifying the observations which are required,
including data management and implementation aspects. The
Committee is supported by a Joint Planning Office in WMO.
The GCOS is planned as a phased programme, building upon
the present observational activities of the operational and research
programmes of the participating countries. For the atmosphere, close
coordination with ongoing WMO programmes is necessary. For
climate needs, the GCOS is assessing current operational systems,
including the WWW and GAW programmes. It will make recommendations, in concert with these and other programmes, to ensure that
climate needs are met. For climate requirements regarding the ocean,
the GCOS will cooperate closely with the Global Ocean Observing
System (GOOS), now being developed under the guidance of the 10C;
and for those regarding the land surface, with the Global Terrestrial
Observing System (GTOS), now being established by several international organizations to meet the needs for comprehensive information from the land surface, including hydrology and the terrestrial
ecosystem.
The GCOS Draft Plan was prepared for and distributed at the
Intergovernmental Meeting on the World Climate Programme. The Plan
described progress toward the planning of GCOS, and included a
detailed strategy for future work. It proposed an Initial Operational
System (lOS), and recommended its early implementation. As
described in the Plan, the lOS should include those essential observational components which are currently operational, the necessary
enhancements to those programmes, and an appropriate data system.

Other highlights of the year
included the organization of and
pa rticipation in the World Coast
Conference '93, and in its two preconference sessions (New Orleans,
July 1993, and Ts ukuba , Japan,
August 1993) under t he au spices of
th e IP CC. The World Coast Conference '93 was held in Noordwijk,
Netherlands; it was addressed by

During 1993, two further meetings of the JSTC were held. At the
first of these, the definition of the Initial Operational System was agreed
upon. For the atmosphere, the system specifically includes observations carried out under in the WWW and GAW programmes.
Recommendations were made to enhance these systems by improving
spatial coverage and data continuity and detailed studies are under
way to refine the requirements. For the ocean, the JSTC identified the
need to continue TOGA observations in the Pacific after the end of the
TOGA as a research programme next year. Additionally, improved
observations of sea surface temperature, winds, surface meteorology,
and upper ocean parameters were recommended to enhance existing
systems. For the land surface, several improvements were recommended, including land characterization and surface parameters.
At the third session of the JSTC, a detailed action plan was considered and approved. It was recommended that specific panels and
study groups be established to refine the needs for space-based
observations, and that plans be initiated for a GCOS data system .
Specific documents focusing, for example, on the observational needs
for climate change detection and for climate modelling are being
commissioned as part of a series of contributions from the GCOS.
The Draft Plan , now being revised in accordance with reviewers '
input, will be published early in 1994 as the Initial Plan for GCOS. It will
provide the overall strategy for further planning and for implementation.

the Secretary-General ofWMO, the
UNEP Executive Director and the
Chairman ofthe IPCC.
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Globally
°C

Surface te mperatures
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Estimates of the global surface mean
annual temperature for 1993 , in
terms of departures from the 1951 to
1980 normal, varied from +0.18°C to
+0.24°C. The estimates of th e
several groups involved in monitoring global surface temperatures vary
becau se of differences in technique,
as well as resolution, amount a nd
distribution of data. All of these estimated globa l su rface temperature
anomalies (departures from normal)
were lower than the p eak values
reached in 1990 (see figure right).
Based on surface land temperatures only, the mean annual tropical (2 0 0 N to 20 °8) temperature
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Global averages of combined land, air and sea-surface temperature (SST) anomalies for each
year 1854- 1993. Anomalies are computed with respect to the 1951-1980 base period
(Climatic Research Unit, University of East Anglia, UK)

SIGNIFICANT CLIMATE ANOMALIES AND EPISODIC EVENTS DURING 1993

Cold
Aug.-Sep.

Devastating
s ummer
floods

March
"Storm of
the
century "

Devastating
summer floods:
worst disaster in
Nepal history

Dry through

Wet
Aug.-Nov.

~
A record 32
tropical systems
Moderate but
prolonged ENSO episode

Drought
continues

Rains ease
2+ years of
drought in
SE Europe,
Morocco

Dry Jan.-May

Wet Apr.-June,
dry July-Aug .,
wet Oct.-Dec.

(Climate Analysis Center, NOAA, USA)
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KINA
Jan.-Feb.,
May

Subnormal '92-'93 wet
season, then surplus
Oct.-Dec. rains

Dry '92'-'9! )
rainy
~
season

Very wet
much of
year
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anomalies have consistently averaged about +O.4°C during the past
four years. Much of this warmth
has been associated with the longlived El Nino/Southern Oscillation
(ENSO) episode in the tropical
Pacific. In comparison, the 1993
extratropicalland surface temperature anomaly was near +O.l°C in the
southern hemisphere and near
+0.3°C in the northern hemisphere.
Over the oceans, the dominant
feature was an extensive positive
surface temperature anomaly over
the central and eastern tropical
Pacific related to the ENSO with
some~ess extensive negative anomalies immediately to the north and
south in the e~tratropical Pacific.
Temperatures in the atmosphere above
the Earth's surface

Satellite-based estimates show that
global mean tropospheric temperature declined rapidly after the eruption of Mt Pinatubo (Philippines) in
June 1991. The cooling trend ended
about mid-1992, and by the end of
1993 the mean global tropospheric
temperature had risen to above the
1982-1991 base period mean.
In contrast, global mean lower
stratospheric temperatures rose
immediately after the eruption of
Mt Pinatubo. Temperatures subsequently peaked in SeptemberOctober 1991 and have declined
steadily thereafter. Since April
1993, global lower stratospheric
temperatures have reached their
lowest level in recent years.
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ated with the enhanced greenhouse
gas effect. It has been measured
continuously at more than 30 Global
Atmosphere Watch observatories.
The recent observational record over
the period 1991-1993 indicates that
the growth rate for carbon dioxide
has been well below expectations.
Aerosols

Satellite-derived atmospheric aerosol
optical-thickness observations were
initiated two complete years before
the Mt Pinatubo eruption of June
1991. Initially, following the eruption of Mt Pinatubo, the opticalthickness data showed a concentration of stratospheric aerosols over
the tropics. In the months following
the eruption, there was a dispersal of
the aerosols first into the southern,
then into the northern hemisphere.
By June 1993, the data indicated
that, given the limitations of the
observations from satellite instruments, optical thicknesses in the
entire atmosphere were at or below
the same levels as those observed
prior to the Mt Pinatubo eruption.
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Cloudiness

One attempt to estimate global
cloudiness has been conducted by
Russian scientists using as a basis
derived data from visual and infrared images from the METEOR
satellite system. These results have
shown that mean cloud cover tends
to be larger in the northern hemisphere (6.2 tenths) compared with
the southern hemisphere (5.3 tenths).
A time-series analysis of anomalous
global cloudiness during the 28-year
period 1966-1993 indicated an
increase in global cloudiness during
the first 20 years and a decrease in
cloudiness after 1986. Global cloud
cover during 1993 appeared to have
increased slightly compared with
1992 values.
Snow and ice cover

During the period December 1992 to
February 1993, the northern hemisphere experienced its largest extent
of winter snow cover since 1986.
Snow cover was particularly heavy
and persistent over western North

Ozone

Stratospheric ozone values over
Antarctica during September and
October 1993 were the lowest
observed in the four-year satellite
record. Values of total ozone near
100 Dobson units were observed over
a very large region of the Antarctic
continent (see figure right). Total
ozone measured over the middle and
upp er latitudes of the northern
h emisphere was observed to be 9-20
per cent below normal during the
winter-spring period.
Carbon dioxide

Carbon dioxide is the most important trace gas thought to be associ-

Southern hemisphere NOM-11 SBUVl2 total ozone for 12 October 1993. Areas of lowest
ozone are shown in blue and purple, with highest values in yellow and red. Region of no data
is shown in black (NOAA, USA)
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America, as well as Asia Minor and
western Siberia.
Sea ice is generally at its maximum extent during February in the
northern hemisphere and during
August in the southern hemisphere.
The February 1993 ice cover in the
Arctic was above average for the first
time since 1988 and the August 1993
ice cover in the Antarctic was above
average for the first time since 1986.
Time-series analyses of both snow
and ice cover back to 1973 show no
clear evidence of systematic trends.
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Unusually long-lived ENSO episode

Since 1990, warm conditions similar
to those associated with ENSO have
domina ted the tropical Pacific
Ocean. The current episode is the
longest period of such conditions in
half a century, but it is not unprecedented. Mature warm-episode conditions first developed in late 1991.
Positive sea-surface temperature
anomalies and enhanced convection
dominated the central and eastern
equatorial Pacific, accompanied by
weaker-than-normallow-level easterlies throughout the equatorial
Pacific. Warm-episode conditions
redeveloped in early 1993 and continued until mid-1993.
Precipitation anomalies characteristic of warm episodes were
observed in many areas. Estimated
rainfall anomalies (1986-93 base
period) reflect the warm-episode
conditions observed in the tropical
Pacific during the year. Along the
Equator, neal' the date line, monthly
rainfall was estimated to be more
than 150 mm above the 1986-93
mean during the period December
1992 to August 1993, while in the
North Pacific Inter-Tropical Convergence Zone (ITCZ) rainfall was
above normal during March-May
1993. In contrast, below-normal
rainfall occurred over Indonesia
throughout the nine-month period
and over north-east Brazil from
March to August. Monsoon rainfall
slightly weaker than normal was
also estimated for the region of western India. These features are consistent with those observed during
previous warm episodes.
By the end of the 1993 warm
episode, conditions were steadily
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Time series of monthly values of 501 (standardized difference between sea-level pressure
anomalies at Tahiti and Darwin) (Bureau of Meteorology, Australia)

weakening throughout the tropical
Pacific as the low-level equatorial
easterlies returned to near-normal
intensity and the Southern Oscillation Index (SOl) was near zero (see
figure above).

Regionally
African rainfall summary

Most of southern Mrica experienced
drier-than-normal conditions during
the first half of the year but drought
was not as severe as the extreme
conditions of the 1992 rainy season.
Above-normal rainfall characterized
the southern Mrican austral spring
(September to November) for most
areas poleward of 200S but with drierthan-normal conditions Equatorward
of that latitude.
Pre-rainy season (March-May)
conditions were very dry over much
of western Africa during 1993.
Exceptionally dry conditions continued to dominate large sections of
sub-Saharan Africa in June and July
as the Inter-Tropical Convergence
Zone remained considerably farther
south of its mean position. Rains
increased significantly across the
northern portions of the region
during August and September but,
in general, this was not enough to
eliminate precipitation deficits for
the monsoon season.
Excessive rains in Asia

Following a favourably moist start,
excessive rains triggered some of the

worst floods of the century along the
northern and eastern sections of the
Indian subcontinent during July and
August. Flooding was also experienced in Bangladesh and western
Nepal. In sharp contrast, some
areas of central India experienced
significantly below-average rainfall
over the May-September period.
During November, a vigorous northeast monsoon was associated with
extreme precipitation and flooding
over southern India and northeastern Sri Lanka.
During May and June, considerable flooding was also reported in
southern China. Shortly thereafter,
abundant rains drenched much of
Japan from mid-June to mid-August.
Over 2000 mm inundated parts of
Kyushu during the period as tropical
cyclones affected the islands, generating localized flooding and causing
loss of several lives.
Farther south, a steady progression of tropical cyclones delivered
strong winds and torrential rains to
the Philippines, Vietnam, and southeastern China, beginning in late
July. The Philippines were affected
by 32 tropical systems during 1993
(the most on record for a single year),
with as much as nine times the
normal precipitation deluging parts
of southern Luzon during the last
45 days of the year. According to
press reports, the tropical systems
took hundreds of lives across the
Philippines and Vietnam during the
last three months of 1993.

South American precipitation

Uruguay, southern Brazil and some
portions of northern Argentina experienced much wetter-than-normal
conditions during the first part of the
year. This pattern of excessive rainfall is consistent with the continued
occurrence of the ENSO epis ode .
Three times the normal rainfall was
observed in eastern Argentina and
Uruguay for the period April to midMay. Generally wetter-than-normal
conditions were also observed in
Ecuador and northern P eru , with
mature ENSO conditions. However, drier-than-normal conditions
dominated western and southern
South America during the austral
winter (June- February). Drierthan-normal conditions in northern
Brazil, consistent with the long-lived
ENSO , were also observed during
much of 1993.
California drought abates

During the winter of 1992/ 1993 ,
significant above-normal precipitation finally fell throughout
California, alleviating the long-term
drought conditions. Precipitation
totals in California during the
mont hs December-February were
the highest recorded by the State
since 1968, a nd the second highest
observed in the past 40 yea r s.
Excessive snowfall dominated the
season at high elevations, resulting

in the heaviest snowpack water
content in the California mountains
since early 1983.
Severe midwest United States floods of
June/July 1993

The midwestern United States experienced one of its worst flooding
events on record during June-July
1993. The region of extensive flooding encompassed nine States, including most of the central basin of
the United States. According to the
United States Geological Survey, the
magnitude of the damage from the
floods in terms of property damage,
di srupted business, and personal
trauma was unmatched in United
States history. More than 12 million
acres were inundated, according to
the International Erosion Control
Association.
Austra lian precipitation

Drought conditions persisted over
north-eastern Australia, with unprecedented long-term rainfall deficiencies in some areas. Other parts
of the Australian tropics benefited
from heavy monsoon rains in late
January and February, but the wet
conditions ended abruptly in March.
Over south-eastern Australia , the
a u stral autumn (March-May) was
exceptionally warm and dry due to
persistent above-normal pressures
over much of the continent and the
Ta sman Sea. During the austral
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a utumn/wi n ter sever a l tropicalextra tropical cloud bands produced
extremely heavy rain (50 to 100 mm)
over normally dry central Australia
a nd inl an d Western Australia .
H eavy rains and serious floodin g
over the south-east were a feature of
the spring (September-November).
Autumn floods in Europe; record co ld in
Europe and Russian Federation

More than 300 mm of precipitation
was recorded over much of Europe
during the September to December
period. The largest precipitation
totals, over 500 mm, fell in the Black
Forest of southern Germany (see
figure below) and the Swiss Alps.
Incidents of severe flooding occurred
in some valleys of the southern and
western Alps.
During August and parts of
September and October much-abovenormal rainfall left large areas of
the region's soils saturated. Then, in
early December, torrential rains
generated the worst flooding in 60
years across parts of France, the
Benelux countries, and Germany.
Severe flooding at the confluence
of the Mosel and Rhine rivers left a
quarter of Koblenz under water.
Record cold temperatures were
experienced in large portions of
Europe , Scandinavia and western
Asia during the period SeptemberNovember, with mean monthly
surface temperature s over this
period 3-4°C below normal throughout many parts of Scandinavia and
the Russian Federation, and I-2°C
below normal in parts of western
Europe. Much of Europe recorded
its coldest November in the last 40
years.
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Monthly amount of precipitation (December) for Freudenstadt (Deutscher Wetterdienst)
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During 1993, the fourth year of the
Decade, WMO continued to support
this initiative through the three
special IDNDR projects and via its
regular programmes.
WMO is taking part in the preparations for the World Conference
for Natural Disaster Reduction,
to be held in Yokohama, Japan, in
May 1994. A WMO staff member is
being seconded to the IDNDR
Secretariat to assist in the organization ofthe Conference.

Tropical Cyclone Warning
System for the South-West
Indian Ocean
The WMO/IDNDR demonstration
project entitled "Tropical Cyclone
Warning System for the SouthWest Indian Ocean" moved closer
to implementation in 1993 with
the approval of funding from
the European Development Fund
and the appointment of a project
manager. The aim of this project
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is to enhance the meteorological
observational and telecommunication networks, and to improve
data handling and data processing,
as well as the monitoring and forecasting of tropical cyclones. A
detailed project review was made by
the Tropical Cyclone Committee for
the South-West Indian Ocean in
Lilongwe, Malawi, during its session
from 28 September to 4 October
1993. Preparations were made for
the first meeting of the management
group to be held at the Meteorological Service of La Reunion early
in 1994.

System for Technology
Exchange for Natural Disasters
(STEND)

Comprehensive Risk
Assessment (CRASH)
A report is being proposed on the
methodologies used to evaluate
natural hazards of various types.
This project is at present awaiting
the designation of test areas by the
host countries and their national
agencies in order to proceed.

The worst flooding in
more than a century
in the northern
Mississippi basin
engulfed the city of
Davenport, Iowa,
USA (Wayer-Liaison)
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Technology transfer was an issue
which attracted much attention at
UNCED. It is also an issue that is
close to the hearts of many advocates
of support for developing countries.
While there are many examples of
informal technology transfer through
WMO's different programmes, the
system developed to transfer hydrological technology (HOMS) has been
formally established to promote such
exchanges. Since 1981, when it
commenced, HOMS has been responsible for the transfer of nearly
3 000 components of hydrological
technology, mostly, but not exclusively, from developed to developing
countries.
Recognizing that it would be of
great value to institute a similarly
organized system to cover some of
the other areas of science concerned
with disaster reduction, particularly
meteorology, seismology and volcanology, WMO has launched STEND.
This system extends the concept of
HOMS to other branches of geophysics . To promote STEND, a
meeting was held at the WMO
Secretariat from 27 September to
1 October with representatives of
the different scientific fields. It was
then decided to start developing the
system to permit components to be
identified and transfers to proceed
on a trial basis for areas such as
seismology and volcanology.
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Global Data-processing System
(GDPS)
The GDPS continued to expand
its function and services in 1993
through the implementation of activities related to monitoring and
prediction of the environmental
quality ofthe atmosphere, including
environmental emergency response.
Efforts were directed at improving
the quality of warnings, forecasts
and prediction through the implementation of more powerful computers and/or higher-resolution
analysis and forecasting systems
at GDPS centres, and at improving
the parameterization of physical
phenomena in numerical models.
Efforts were also directed towards
the definition of needs and specifications, including design proposals of
data-processing facilities for national
meteorological centres, particularly
in developing countries, as a means
of bridging the gap between GDPS
centres in the latter and in more
developed countries. To improve the
ability of Members to use numerical
weather prediction (NWP) products
from major centres, a WMO Training Seminar on Use ofNWP Products from Advanced GDPS Centres
was held in Toulouse; the participants came mainly from Regions I,
II and VI.
With a view to improving the
quality of forecasts, major GDPS
centres participated in a coordinated
verification of their NWP products
and exchanged results. Scientists
from four of the designated RSMCs
on provision of transport model products for environmental emergency
response and other international
centres participated at the International Workshop on Users' Requirements in Montreal (see p. 16),
where global and regional arrangements and standard procedures for
provision of services were developed.
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On the basis of information
provided by major centres on longrange forecast and seasonal outlook
parameters likely to be generated
with some degree of reliability,
Members were invited to state their
requirements for such products.
These requirements were reviewed
by the CBS Working Group on Data
Processing during its eighth session
(November 1993) with a view to the
possible establishment of procedures
for experimental dissemination of
these products. The session also
considered various issues on planning, implementation and monitoring of GDPS centres, including the
role of the GDPS in the follow-up to
UNCED and the scientific and technological advances having possible
impacts on the future operation of
the GDPS.

Global Observing System (GOS)
The GaS is the main source of observational data needed for the preparation of weather analysis, forecasts and warnings and for the
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support of other WMO Programmes
and related environmental programmes. At present, the GaS
includes 9 800 stations on land, of
which 3 850 compose the regional
basic synoptic networks; 7 360
Voluntary Observing Ships and 620
active drifting buoys at sea; 3 000
aircraft; and a system with at least
four polar-orbiting and five geostationary satellites.
The GaS is a very extensive
global observing network, but there
are still large gaps in the surfacebased sub-system over ocean areas,
polar and desert regions. There are
also major gaps in the regular supply
of conventional upper-air observations, particularly in Africa and
Latin America. This situation arises
largely from difficulties experienced
by developing countries in maintaining equipment and purchasing expendables, but it appears that in
some cases observations taken with
great effort are not available to the
global system because of local telecommunication problems. Although

Automatic marine
stations and
Voluntary Observing
Ship fleets are
important components of the Global
Observing System
(FotoFlite)
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efforts are being made in WMO
Regions to rationalize and improve
their observing networks, more
shou ld be done towards integrating
new observing technologies and
obtaining an optimum mix of observing components as is being done for
the North Atlantic.
The introduction into the GOS of
new observing technologies such
as the Automated Shipboard Aerological Programme (ASAP), automated aircraft observing and reporting systems, and wind-profilers was
considered by t h e CBS Working
Group on Observations at its sixth
session (Geneva, 17-21 May 1993).
Noting that ASAP has great potential for the GOS, the session expressed concern that progress in the
wide deployment of these systems
seemed to be slow. Fortunately,
negotiations are under way to equip
additional ships, and plans are being
pu rsued to develop smaller, more
cost-effective systems. As regards
automated aircraft observing and
reporting systems, excellent progress
has been made in this area where an
ever increasing number of systems
are coming into operation with huge
increases in the amount of avail able data. Good progress was also
achieved in the development of
wind-profiler networks in Europe
and the USA, where a point has
been reached for them to be used
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operationally. The integration of
conventional and remotely sensed
data will remain an active area of
work during the 1990s, as data from
these systems will have an impact on
all scales, from local to global.

Global Telecommunication
System (GTS)
Satellite-based telecommun ications
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Network in Region IV (North and
Central America), based on two-way
multi-point telecommunication
services via satellite, has entered its
implementation phase. The procurement process has been initiated for
the satellite-based telecommunication services, the satellite transmiti
receive stations (VSAT) and the associated PC-based user terminals.
From mid-1994, a total of 23 NMCs
will be equipped and thus provided
with flexible and efficient access to a
large range of meteorological data
and products, enabling them to improve their meteorological services.

Satellite-based telecommunications
are playing an increasing role at all
levels of the GTS and were one of
the most important issues to be
addressed by CBS during 1993. The
data-collection and data-dissemination missions of meteorological Data-communication protocols
satellites are of utmost importance The operation of bit-oriented datain areas where commercial telecom- communica tion protocols on GTS
munications cannot provide the circuits is a key element for meeting
cost-effective services required by the increasing requirements for the
Members; a remarkable example is rapid and r eliable exchange of data
the data collection and the meteoro- and products, which can be fully
logical data distribution (MDD) accommodated only in binary form.
services provided by METEOSAT The number of GTS circuits that
satellites over Africa. In addition to are operating with advanced
the increasing number of point-to- data-communication protocols in
point GTS circuits implemented via compliance with CCITT Recommensatellite, several countries have set dation X.25 continues to increase,
up satellite-based point-to-multi- and many more circuits are planned
point telecommunication systems at to be similarly upgraded in the near
national or multinational level, using future, indicating a strong trend
services provided by public commer- towards an efficient and modern
data-communication network.
cial telecommunication satellites.
The plan for the new Regional
Meteorological Telecommunication Automatization of meteorolog ical
telecommunication centres

WORLD WEATHER WATCH PROGRAMME MEETINGS

16

Date and place

Title

18-22 January
Geneva

Working Group on Planning and Implementation of the WWW
in Region VI - second session

3-7 May
Geneva

CBS Expert Meeting on Implementation of GDPS centres

1-10 September
Washington DC, USA

First session of the CBS Working Group on Data Management
Sub-group on Data Representation and Codes

14- 17 September
Montreal, Canada

International Workshop on Users' Requirements for the
Provision of Atmospheric Transport Model Products for
Environmental Emergency Response

20- 25 September
Toulouse, France

Training Seminar on Use of NWP Products from Advanced
GDPS Centres

15- 19 November
Geneva

CBS Working Group on Data Processing - eighth session

The availability of high-performance
hardware and software systems for
handling and switching meteorological messages, developed by several
manufacturers and running under
UNIX, has greatly facilitated the
automation of many meteorological
telecommunication centres. This has
greatly contributed to the upgrading
of the GTS.

WWW Data Management
WWW Data Management provides
for efficient packaging, exchange,
and handling of WWW data to help
all Members obtain the maximum
benefit from observing systems and
NWP models. Through it greater
regularity, improved quality and
easier access to WWW data and
products can be attained. It aims to
improve the efficiency ofWMO data
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Example of a 24-hour prediction of concentration of pollutants utilizing
a regional mesoscale model over a 20 km grid with a point source -

Image from a Canadian emergency response model for a 30-hour
forecast - 31 August 1993 (Real D'Amours, CMC, Canada)

12 July 1993 (R. R. Draxler et al., NOAA, USA)

activities, thus enabling other WMO
programmes to benefit from th e
WWW basic systems in support of
their operational requirements.
WMO Distributed Databases (DDSs)

In the past year significant ste p s
have been taken to bring the WMO
Distributed Database concept closer
to implementation. A questionnaire
was distributed to m emb ers of all
CBS working groups and the CCI
Working Group on Climate Data to
determine their requirements and
solicit their input regarding priorities. The results were presented at
the first m eeting of the Task Team
for Implementa tion of DDB s . The
ta sk team reviewed the survey results and , t aking into account the
current technological capabilities of
Members, developed a DDB implementation plan.
Data quality monitoring

Procedures for improving the quality
of WWW observational data h ave
progTessed through the identification
of a dditional lead centres for data
quality. Montreal h as been design ated as the lead centre for surface
data in RA IV a nd Melbourne ha s
been designated as the lead centre
for surface data in RA V.

Guide on WWW Data Management

The Guide on WWW Data Manage ment, approved by CBS-X, was
published. It provides the first comprehensive guidance on all aspects
of data-management for the entire
WWW system. As d ata management technology is subject to rapid
changes, sections of the Guide will be
periodically updated as necessary.

WWW System Support Activities
(WWWSSA)
The objective of the WWW System
Support Activities continued to be
the provision of assis tanc e and
advice to Members, particularly
developing countries, in obtaining
at least the minimum n ecessary
equipment and technical know-how
to meet national needs and permit
them to fulfil their agreed responsibilities within the WWW system .
The WWW SSA included projects for
automating key WWW facilities.
In these proj ects, a comprehensive systems management approach
is difficult, because the various subsystems have different development
histories a nd have ve ry seldom, if
ever, been donated together or from
a single s ource. Thi s may lea d to
incompatibilities between the vari-

ous s ub- system s, resulting in an
overall lo ss of p e rformanc e and
difficultie s in maintenance , and
fostering a lack of confidence in
computer projects. In order to alleviate such problems, CBS agree d on
guidelines for such projects, including standards for software, the interface for data exchange b etween
systems, and training support.
Operational WWW Systems EvaluationAfrica (OWSE-AF)

The OWSE-AF proved that the u se
of data collection platforms (DCPs)
and the DCP retransmission system
(DRS) was of great u se for development ofthe GTS in Africa. To ensure
the su stained op eration of that
element of the GTS, a roving sem inar was organized in November for
the local engineers of five African
countries. The seminar focu sed on
operating and maintaining the DCP
in the field. Phase II of OWSE-AF
showed the value of u sing MDD to
distribute products from WMCs and
RSMCs to NMCs in order to support
the latter in the day-to-day work of
producing weather forecasts and
products . The MDD station s are
deployed in the operational environm ent of NMCs. The OWSE-AF
demonstrated that improvements
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First image of
METEOSAT-3 after
it was moved from
50 0 W to a position
over the east coast of
the United States on
19 February 1993
(ESAIEUMETSAT)

will be necessary to reach a level of
sustained performance through
appropriate maintenance, training
and future procurement practices.
Automated Shipboard Aerological
Programme (ASAP)

The Automated Shipboard Aerological Programme has great potential for the GOS and it is thus
unfortunate that the number of
systems has fallen back from 14 to
12 with possible further reduction in
the foreseeable future. Nevertheless,
negotiations are under way to equip
additional ships in areas other than
the North Atlantic, e.g. in the Indian
Ocean, and to improve the ASAP
technology.

Environmental emergency
response
Under the leadership of the International Atomic Energy Agency
(IAEA), regular coordination
meetings between UN specialized
agencies, including WMO, led to
the improvement of the international scheme for information
exchange and assistance in case
of a nuclear emergency, in the
framework of the relevant IAEA
conventions. In particular, progress
has been achieve d in the procedures related to the u se of the
GTS for this purpose.
The First International Workshop
on Users' Requirements for the

RADIOSONDES IN OPERATIONAL USE
Country of origin
(manufacturer or type)

18

Number of stations
where used

Percentage of
global network

Finland (Vaisala)

331

35

USA (all types but mainly VIZ)

206

22

Former USSR (mainly MRZ and MARS)

192

20

China (SMG)

89

9

India (IM-MK3)

35

4

Japan (MEISI, R80/R91)

26

3

Others

60

7

TOTAL

939

100
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Provision of Atmospheric Transport
Model Products for Environmental
Emergency Response was held
in Montreal, Canada, from 14 to
17 September. It was attended by
representatives of WMO and of all
four RSMCs in Canada, France,
the United Kingdom and the USA;
international agencies, including
IAEA, the African Centre of
Meteorological Applications for
Development (ACMAD) and the
International Civil Aviation Organization (ICAO); and GDPS centres
and us er communities in various
countries . Specific requirements
were presented by Argentina,
Australia, Canada, China, France,
Germany, Japan, the Russian
Federation, Sweden and the USA.
The workshop focused essentially
on understanding users' requirements, operational and modelling
capabilities of the RSMCs, specific
needs of countries requiring such
services, and operational arrangements. The following main issues
were covered:
• Regional and global response
arrangements in light of the
designation ofthe four RSMCs by
EC-XLV;
• The standardization of the products and services among RSMCs
according to specific user requirements. This comprised the
definition of a standard set of
basic products consisting of
trajectory maps, time-integrated
pollutant concentration and total
deposition (wet and dry) charts.
Examples are given in the figures
on the previous page.
• The capabilities and the role of
RSMCs in the provision of atmospheric transport model products
for environmental emergency
,response. Presentations focused
on exchanging information on the
scientific basis of models, possible
output products and procedures
for requ esting and providing
RSMC services;
• The need for global coverage of
meteorological data to run the
models and also for event-related
data in order to improve model
simulations.
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Launch of the
radiosondes at the
Tsukuba Aerological
Observatory, Japan
WMO Radiosonde
Intercomparison,
Phase IV, March 1993
(J. Nash, UK)
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environmental satellite system
which includes METEOR-2 and
METEOR-3 types. METEOR-3
No.6, launched on 24 January 1991,
and METEOR-3 No.5, launched
on 15 August 1991, continued to be
the principal operational satellite
in this series.

Instruments and Methods of
Observation Programme (IMOP)

The workshop also reviewed
requirements emerging from the
aviation community for the provision
of timely warnings of the presence
and dispersion of ash in the atmosphere following volcanic eruptions.

Satellite activities
The space-based sub-system of
the Global Observing System has
provided valuable and continuous
operational satellite data. Significant
activities included the further extension of the cooperative agreement
between EUMETSAT and NOAA
called the Extended Atlantic Data
Coverage (X-ADC), ensuring adequate satellite coverage over RA III
and RA IV; and the continued activities by the People's Republic of
China and the Russian Federation
towards operating new geostationary satellites.
Over RA II and V, the Japan
Meteorological Agency continued
operation of its geostationary meteorological satellite, GMS-4, and the
development of its successor, GMS-5.
The Russian Federation finalized its
plans for a geostationary meteorological satellite, GOMS, over the
Indian Ocean, to be placed at 76°E.
INSAT-IIA, the first satellite in the
new INSAT-II series of satellites,
was launched successfully on 10 July
1992 and placed at 74°E. The meteorological satellite programme of
China includes the development of a
geostationary satellite, FY-2. This
satellite is expected to be located at
105°E, and to have a lifetime of more
than three years. NOAA anticipates the launch of GOES-I, the first

of the GOES-NEXT series, in April
1994. The excellent cooperation
between NOAA and EUMETSAT
has extended the Atlantic Data
Coverage Programme (X-ADC).
Under this programme METEOSAT3 was moved from 500 W to a position
over the east coast of the United
States on 19 February 1993 (see
photo opposite page). METEOSAT-4
continues to support routine operations over Europe and Africa.
EUMETSAT also launched and
commissioned METEOSAT-5, which
is currently in a position near the
prime meridian.
As regards the polar-orbiting
satellites, the National Oceanographic and Atmospheric Administration of the USA continued its
operation of TIROS satellites.
NOAA- ll was launched in September 1988 and is the operational
afternoon satellite. NOAA-12,
launched in May 1991, is the
primary operational morning satellite (since September 1991). The
Russian Federation operates the

Data quality, the development of
composite observing systems and
long-term data homogeneity are
major components of the Instruments and Methods of Observation
Programme.
Several instrument intercomparisons were started or completed
during the year under the auspices
ofCIMO.
Among those completed were the
seven-year WMO Solid Precipitation
Measurement Intercomparison
made in 13 Member countries and
the WMO Wind Instrument Intercomparison in France. The WMO
Intercomparison of Present Weather
Sensors/Systems which was started
by France and Canada towards
the end of the year will provide
better performance characteristics
and enhance the use of automatic
weather stations.
The series of WMO Radiosonde
Intercomparisons which started in
1984 was completed in 1993. Reports
of all trials and comparisons have
been published in the Instruments
and Observing Methods Report
series. The results of the trials are
also provided to manufacturers in
order to remedy weaknesses of
sondes identified in data quality
monitoring programmes.

INSTRUMENTS AND METHODS OF OBSERVATION
PROGRAMME MEETINGS
Date/Place

Title

25-29 January
Washington, USA

Advisory Working Group together with the Study Group for
Updating the Guide

19-23 April
Reading, UK

Working Group on Surface Measurements

10-14 May
Geneva

Working Group on

Upper~air

Measurements
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TROPICAL CYCLONE PROGRAMME MEETINGS
Date and place

Title

15-22 February
Karachi, Pakistan

WMO/ESCAP Panel on Tropical Cyclones - twentieth session

22 March - 2 April
Miami, USA

RA IV Workshop on Hurricane Forecasting and Waming

7-11 May
Mexico City, Mexico

RA IV Hurricane Committee - fifteenth session

28 Sept. - 4 Oct.

RA I Tropical Cyclone Committee for the South-west Indian
Ocean - eleventh session

Lilongwe, Malawi
25-29 October
Shanghai, China

Third Technical Conference on SPECTRUM

2-8 November
Manila, Philippines

ESCAPIWMO Typhoon Committee - twenty-sixth session

2-3 December
Santa Cruz, Mexico

Expert Meeting on Tropical Cyclone-related NWP Products and
their Guidance

New operational radiosonde types
introduced can be calibrated by
means of national or bilateral
comparisons. The table on page 18
summarizes radiosonde types in
current operational use (Status:
September 1993). Most of these
radiosondes were compared in the
WMO trials.

Tropical Cyclone Programme
(TCP)
During 1993, the Tropical Cyclone
Programme focused principally on
the transfer of technology to the
developing countries.
As a follow-up to the 1990 Special
Experiment Concerning Typhoon
Recurvature and Unusual Movement (SPECTRUM), China, in cooperation with WMO, organized the
Third Technical Conference on
SPECTRUM, which was held in
Shanghai in October. The conference
was attended by meteorologists and
researchers from the Typhoon Committee and scientific organizations.
Like its predecessors, the conference
was designed to transfer the research findings from SPECTRUM to
applications by operational meteorologists in the typhoon region.
In October 1993, TCP published a
very important Global guide to tropical cyclone forecasting. Written by
eight eminent experts in tropical
meteorology, the publication was
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released during the Third International Workshop on Tropica l
Cyclones, held in Santa Cruz, Mexico
in November-December 1993. The
aim of the guide is to make available
to operational meteorologists and
training institutions the most up-todate techniques for the forecasting of
tropical cyclones , using the very
latest scientific knowledge on the
subject. The Global guide will be
u sed together with the operational
regional plans and manuals developed by the TCP regional bodies for
their respective regions and complements the textbook A global view of
tropical cyclones , published in the
TCP publication series.
In December 1993, TCP held an
Expert Meeting in Mexico to develop
a project on tropical cyclone-related
NWP products and guidance on their
use. NWP experts and those from
some of the GDPS centres and TCP
RSMCs laid out the operational
NWP requirements for the fore casting of tropical cyclones, and for
development of guidelines for use of
these products.
The final stages of preparation for
implementation ofthe new satellitebased Regional Meteorological Telecommunication Network for Central
America and the Caribbean are
under way. Satellite broadcast of
GTS data and products is scheduled
for 1994 and will carry a far greater
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quantity and variety of data in a
more rapid, reliable and efficient
manner, including data not previously available. This represents a
valuable transfer of technology to the
developing Members of the Region
and provides the potential for
further development of meteorological and hydrological services. It
will in particular give hurricane
forecasters in Region IV greater
access to data and processed products from the WMC Washington and
specifically from the RSMC MiamiHurricane Center, and thus reinforce
the warning systems against tropical
storms and hurricanes.

Commission for Climatology
The Commission for Climatology
(CC1) plays the leading role in implementing the World Climate Data
and Monitoring Programme and the
World Climate Applications and
Services Programme. The eleventh
session of CCl took place from 15 to
26 February 1993 in Havana.
With regard to climate data and
monitoring, the Commission emphasized the responsibility of Members
for processing and archiving climate
data in their respective countries
and for s ubmitting appropriate
data to international centres and
archives. The importance of protecting the environment of climato logical stations was reiterated.
Concerning climate applications
and services, a recommendation was
made to improve the marketing of
information and the publicity related
to climatological services. The Commission recognized the value of climate
information and Imowledge in mitigating the impacts of natural disasters.
In particular, the need for extremevalue an alyses was emphasized.
The Commission established five
working group s, including its Advisory Working Group, and appointed
the corresponding rapporteurs . It
a lso re-established the Advisory
Committee on Climate Applications
and Data (ACCAD), comprising the
presidents of all the WMO Lechnical
commissions as well as representatives ofthe major international organizations and agencies contributing to
the WCP. A session of ACCAD was
held on 1 December 1993 , dealing
mainly with matters related to the
preparation of the integrated proposal
on climate-related programmes of
the international organizations.
Dr W. J. Maunder (New Zealand)
and Mr Y. Boodhoo (Mauritius) were
u n animously re-elected as president
and vice-president respectively.

A session of the Advisory Working
Group was h eld in Norrkoping (see
box p. 23). In response to the request
of the WMO Executive Council the
group recommended, inter alia , the
preparation of a st atement on the
global climate in 1993 and the preparation and publication of the third
edition of the Guide to Climatological Practi ces. The group a lso
considered the guidelines developed
by the Executive Council for the
exchange of m eteorolo gical data
a nd products and relations involving commercial activities, and made
recommendations concerning data
exchange, with special regard to the
need for clarifYing the statu s of the
archived data in various WMOrelated centres.

World Climate Data and
Monitoring Programme
(WCDMP)
In 1993, the WCDMP continued to
develop and expand its capability to
help Members as well as improve the
timely availability of climate data
and information for the purposes of
research, climate change detection,
impact a ssess ment, and climate
applications.
CLiCOM

At the e nd of the year, the new
CLICOM version 3. 0 software a nd
manuals had b een di stributed to
more than 80 Members a nd international organizations. The preparation of n ew CLICOM 3.0 training
tutorials was near completion at the
end of the year; they will be available
for di stribution in 1994. CLICOM
training seminars were organized in
a number of countries (see p. 38). In
addition, a m eeting of experts from
RA II and V (see box p. 23) discu ssed
the development of CLICOM Area
Support Centres to serve Members
of the two Regions.

Participants at CCI-XI, held in Havana, Cuba

Climate System Monitoring (CSM)

The the fourth biennial r eview of
the global climate syste m was
distributed early in 1993, and at the
end of the year preparations were
well under way to publish the fifth
r eview, covering the period June
1991- November 1993. Considerable
s upport for thi s publication came
from UNEP an d Cana d a. CCI-XI
noted t h e considerable delay in the
distribution of the CSM Bulletin, but
was pleased that consideration was
being given to electronic distribution
of climate analysis products, possibly
via the GTS.
Climate Change Detection Project and
global and regiona l data sets

About 80 countries rep lied to the
questionnaire on Reference Climatological Stations. More work is still
needed in order to identify which
station s correctly meet the r ecommended criteria. In a related development, CCI-XI supported the issu ance of authoritative reports on the
analysis and interpretation of data
sets for climate ch a n ge detection.
The reports would include sets of socalled m etadata - compreh ensive
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service information on those conditions and on related parameters
needed for correct interpretation of
the long-term climate data series.

World Climate Applications and
Services Programme (WCASP)

Historical Archives Project

The development of the Tropical
Urban Climate Experiment (TRUCE)
continued on the basis of the results
fr om the WMO Technical Conference on Tropical Urban Climates
(TeCTUC), which was held in
Dhaka, Bangladesh, in March-April
1993 in cooperation with the International Council for Building
Research, Studies and Documentation, the International Federation
for Housing and Planning, the
International Geographical Union,
UNEP and WHO. The Conference
considered TRUCE a most timely
initiative in light of the need for
follow-up action to the Second World
Climate Conference and UNCED,
including the promotion of more
sustainable urban development as
outlined in Agenda 2l.
The recommendations of the
conference constitute a substantial
input to the further development of
TRUCE. Some highlights of the
recommendations are:

At a project planning meeting held
in Paris in March, it was agreed that
climatic information from either
instruments or objective descriptions were the most useful forms
of archival data to help complete
climate records. It was also agreed
that an archival search for data in
parts of South and Central America
and Mrica could yield valuable information to enhance global climate
data sets.
INFOCLIMA

An update to the INFOCLIMA
Catalogue of Climate System Data
Sets (1989) is now under way with
a view to the distribution of a new
printed version in 1994. Simultaneously, a PC version of a subset
of the INFOCLIMA database that
will be compatible with CLICOM
is being prepared for distribution.
Contributions to the database continued in 1993, bringing the total
number of data set descr iptions in
the inventory to more than 1 100,
held by 300 centres in more than 115
countries.
Data Rescue (DARE)

The efforts of the DARE I (RA I)
project are now under way in 28
countries in Africa, with UNEP
funding equipment. The International Data Rescue Co-ordination
Centre (IDCC) in Brussels, operated
by the Royal Meteorological Institute of Belgium, provided training
in data management. The DARE I
microfilms in the IDCC inventory
exceeded 1 300 at the end of the
year, a significant increase over the
395 that were on hand in February
1992 . An expert meeting on Data
Rescue in RA IV (DARE IV) was
held in Barbados in August and initial plans were developed to rescue
climate data in the Caribbean.
Canada is providing lead support for
the DARE N project. At its October
meeting, the IDCC Supervisory
Committee agreed to support the
DARE N project (see box p. 42).
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Urban climatology

• TRUCE activities should be initiated as soon as possible on
the basis of an updated Plan of
Action, through presentations to
relevant organizations, such as
the Mayors' Conference;
• TRUCE projects should be identified and selected for implementation using agreed criteria. In
particular, a country/city should
be selected to host a "Super Urban
Boundary Layer Study";
• Guidance material on TRUCE
studies and operations should
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be prepared on the design, applications and impacts of urban
climate;
• A Member country should be
identified to host a databank on
urban climate under TRUCE and
to produce regular newsletters;
• Another TRUCE conference
should be organized in about four
years.
Applications of climatology to tourism

Following the conclusion of working
arrangements between WMO and the
World Tourism Organization in 1992,
several joint activities have been initiated. The draft text of a Handbook
on Natural Disaster Reduction in
Tourist Areas has been prepared as a
contribution to the IDNDR.
Energy-meteorology

WMO has been collaborating with
other organizations in energy-related
activities, especially with regard
to the assessment of climate effects
in the energy sector. These include
the IAEA-initiated Joint Project
on Databases and Methodologies
for Comparative Assessment of
Different Energy Sources for Electricity Generation, the Energy
Efficiency 2000 project coordinated
by UNIECE and the Global Energy
Efficiency 21 project.
Climate Applications Referral System
(CARS)

With the rapid development of new
methods and techniques relevant to
various climate application areas,
increased emphasis is placed on
CARS components which are already
available for food, energy, drought
and desertification. It is expected

The DARE project is
reducing the loss of
data resulting from
deterioration of original
manuscripts
(IDCC, Brussels)

WORLD CLIMATE PROGRAMME MEETINGS
Date and place

Title

15-26 February
Havana, Cuba

Commission for Climatology - eleventh session

28 March - 2 April
Dhaka, Bangladesh

Technical Conference on Tropical Urban Climates (TeCTUC)

14-1 6 April
Geneva

Intergovernmental Meeting on the World Climate Programme
("The Climate Agenda")

30 Aug. - 1 Sept.
Manila, Philippines

RA liN Expert Meeting on Area Support for CLiCOM and
Application Development

4-8 October
CCI Advisory Working Group - ninth session
Norrkbping, Sweden
1 December
Geneva

CCI Advisory Committee on Climate Applications and Data
(ACCAD) - third session

2-3 December
Geneva

Coordinating Committee for the World Climate Programme second session

and the h y drolo gi cal cycle over
the entire Mississippi river basin.
GCIP h as now moved into t he buildup phase and a n implem entation
plan h as been prepared. Sources of
data will include t h e US National
NEXRAD radar and wind-profiler
networks, radiometric observations
from the NOAA SURFRAD stations
and US Department of Energy ARM
sites. Several other multinational
propo sals for similar large-scale
energy and water budget studies are
also being considered, e.g. over the
catchment area of rivers flowing
into the Baltic Sea (BALTEX), the
Amazonian basin (LAMBADA), the
region influence d by the Asian
monsoon (GAME), and several Arctic
river basins.
Tropica l Ocean and Globa l Atmosphere
(TOGA) programme

that an expande d and updated
version will focus on CLICOMcompatible methods and software.
Sections on urban climatology,
climate and human h ealth, tourism
and transportation are to be included and will soon be available on
PC-compatible diskettes.
Provi sion of services to users

A Workshop on User Needs and Requirements was h eld in Norrkbping,
to consider techniques and procedures to identify user needs and
requirem ent s for climate inform ation and applications. The focus
wa s also on the means to improve
communication betwe en climatologists and u sers.
The meeting adopted recommendations on action to be taken by the
n ational Meteorological and Hydrological Services, and by WMO concerning liaison with u sers, training
of staff, translation and distribution
of information on climate services
and costibenefit assessments.
WCASP publi ca ti ons

A number of technic al documents
were issu ed, including Operational
climatology - Clinwte applications:
On operational climate services and
m arketing, information and publicity, by J . M. Nicholls and D. W.
Phillips, and Climate applications:
On user requirements and CLICOM

applications, by O. Moch, P. David
and S. Roy (available in English and
French). The Proceedings of the
TeCTUC should be published in
early 1994 (see opposite page).

World Climate Research
Programme (WCRP)
The World Climate Re search
Programme (WCRP ), undertaken
jointly by WMO, IOC of UNESCO
and ICSU, is the international scientific progra mme which aims to
develop an improved understanding
of climate and predictions of global
and regional climate changes on all
time scales. The WCRP organizes a
range of research activities directed
towards und er sta nding the basic
physical processes that determine
the Earth's climate, including interactions between the different components of th e climate syste m
(atmosphere, ocean, land surface and
cryosphere) and refining the models
required for predicting climate varia tion s and quantifying climate
change re lated to the increase in
atmospheric concentrations of greenhouse gases.
Global Energy and Water Cycle
Experim ent (GEWEX)

The first major field experiment of
GEWEX is the GEWEX Continentalscale International Proj ect (GCIP)
designed to study the energy budget

The highlight of TOGA during the
year was the successful completion
in February of the Intensive Observing Period of the Coupled OceanAtmosphere Response Experiment
(COARE) over the warm water pool
in the western tropical Pacific.
COARE was the largest atmospheric
and oceanic field study can'ied out in
the tropical zone since the historic
GARP Atlantic Tropical Experiment
(GATE) in 1974. More than 700
scientists and technicians from 12
nations participated in the study,
which also involved some 700 days
of ship observa tion s, 45 aircraft
missions, more than 11 000 atmospheric soundings, continuous profiles
of wind and temperature from four
sites, and oceanic temperature, salinity and currents from an array of
20 moorings . A broad spectrum of
atmosphel'ic weather conditions was
experienced, including a number of
significant convective episodes, and
exciting new data on the behaviour
of convective system s and the interaction with the ocean were gathered.
Intensive data analysis will proceed
in the next two or three years to exploit the vast range of scientific information held in the COARE data set.
World Ocean Circulation Experiment
(WOCE)

Field operations in WOCE, aimed at
observing the oceanic circulation at
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all depths and on a global scale
within the period 1990-1997, are
now moving to their peak. Of the 62
hydrographic sections planned,
nearly half have been surveyed
at l east partially and ten have
been completed. The successful
launching ofthe US-French TOPEXI
POSEIDON satellite has been a
significant milestone for WOCE.
The altimeter instruments on board
are working well and are providing
the most accurate measurements to
date of global sea-level changes.
WCRP polar resea rch

Progress is being made towards the
implementation of the Arctic
Climate System Study (ACSYS),
focused on investigating the almost
closed Arctic Ocean circulation, the
Arctic freshwater and sea-ice
budgets, the surface heat balance

and exch anges of freshwater (or ice)
with adjoining seas and river basins.
The objective is to understand the
role of the Arctic as an interactive
component of the climate system
through its impact on Atlantic deep
water formation and the thermohaline circulation of the global ocean.
ACSYS will include a one-time hydrographic survey of the Arctic Ocean
by ice-breaking vessels, long-term
under-ice moorings and aco u stic
diagnostics of ice thickness and drift
velocity. In the Antarctic, WCRP
initiatives have led to the launching
of the International Programme for
Antarctic Buoys. This new activity
wi ll provide measurements of
surface air pressure, air temperature
and buoy position over the area of
the southern ocean and Antarctic
marginal seas within the maximum
seasonal sea-ice extent.

WORLD CLIMATE RESEARCH PROGRAMME MEETINGS
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Date and place

Title

1-5 February
San Diego, CA, USA

GEWEX Scientific Steering Group, sixth session

8-12 February
San Diego, CA, USA

Working Group on Radiative Fluxes - fifth session

15-20 March
Hamilton, Bermuda

Joint Scientific Committee for the WCRP - fourteenth session

19-21 April
Geneva

Intergovernmental TOGA Board - sixth session

6-10 July
Palisades, NY, USA

CLiVAR Scientific Steering Group - first session

10-12 September
Cambridge, UK

SPARC Scientific Steering Group - first session

16- 17 September
Sidney, BC, Canada

Steering Group for Global Climate Modelling - fourth session

4-8 October
Hamburg, Germany

ACSYS Scientific Steering Group - second session

8-12 November
Toulouse, France

JSC/CAS Working Group on Numerical Experimentation ninth session

30 Nov. - 3 Dec.

Workshop on Parameterization of Sub-grid Scale

Virginia Beach, USA

Tracer Transport

13-15 December
Pasadena, CA, USA

Pacific Ocean Climate Studies Panel

13-16 December
Miami, FL, USA

CLiVAR Scientific Steering Group - second session

Atmospheric Modellntercomparison
Project (AMIP)

AMIP is conducted under WCRP
au spices by the USA Department of
Energy's Programme for Climate
Model Diagnosis an d Intercomparison. By the end of 1993, 30
groups from around the world had
comp leted t h e simulations of the
ten-year period 1979-1988 under
the specified standard conditions. A
range of diagnostic projects is now
being undertaken in order to examine the ability of the current generation of atmospheric models to
represent mean climate and a wide
variety of climate statistics on global
and regional scales.

Introduction
The Atmospheric Research and
Environment Programme (AREP)
coordinates and fosters research on
the structure and composition ofthe
atmosphere and its related physical
characteristics; the physics of
weather processes; and weather
foreca sting. It consists of four
major components: the Global Atmosphere Watch; the Programmes
on Weather Prediction Research;
Tropical Meteorology Research; and
Physics and Chemistry of Clouds
and Weather Modification Research.
Development of these activities is
the responsibility of the Commission
for Atmospheric Sciences, which will
hold its eleventh session in April
1994 in Geneva. The meetings,
workshops, conferences and related
events organized during 1993 are
listed in the box on the right.

Global Atmosphere Watch (GAW)
The establishment of the six new
GAW global observatories, located in
Algeria, Argentina, Brazil, China,
Indonesia and Kenya, remains the
predominant activity regarding
greenhouse gases and ozone (see box
overleaf). The reduction of ozone in
the stratosphere continued to be an
important scientific and public issu e.
The introduction of Quality Assurance/Science Activity Centres also
received attention. Training activities were given high priority.
Numerous technical documents
were published, including: Report of
the Second Meeting of the Ozone
Research Managers of the Parties to
the Vienna Convention for the
Protection of the Ozone Layer (Ozone
Report No. 32); and the following
GAW Reports: Report of the Second
M eeting of Experts to Assess the
R esponse to and Atmospheric Effects
of the Kuwait Oil Fires (N o. 8 1);
Global atmosphere background

ATMOSPHERIC RESEARCH AND
ENVIRONMENT PROGRAMME MEETINGS
Date and place

Title

27- 28 January
Gif-Sur-Yvette, France

Consultation of Experts to Plan the GAW Global Station at
TamanrassetlAssekrem, Algeria

8-11 March

EC Panel of experts/CAS Working Group on Environmental Geneva
Pollution and Atmospheric Chemistry

10-12 March
Geneva

WMO/UNEP Second Meeting of Ozone Research Managers of the
Parties to the Vienna Convention

12-13 March
Geneva

Bureau of the Vienna Convention

29 March - 2 April
Hobart, Australia

Fourth International Conference on Southern Hemisphere
Meteorology and Oceanography

30 March - 3 April
Buenos Aires,
Argentina

Consultation for Planning Implementation of a GAW Station in
Argentina

5-7 April

Consultation for Planning Implementation of a GAW Station
in Brazil

Sao Jose Dos Campos
Brazil

18-23 April
London, UK

GESAMP-XXIII

27-29 May
Ankara, Turkey

Expert Consultation on Quality Assurance for the MED POL
Airborne Pollution Monitoring Programme

20-30 May
Hradec Kralove,
Czech Republic

Dobson Intercomparisons, Calibrations and Data Re-evaluation

1-5 June
Egbert, Canada

WMO Consultation of Experts to Complete the Assessment of the
World-Wide Atmospheric Acid Deposition

28 June - 2 July
Geneva

WMO/IGAP Meeting on the International Global Aerosol
Programme

5- 10 July
Consultation of Experts to Implement the GAW QA/QC Science
Garmisch-Partenkirchen, Activity Centres
Germany
16-20 July
Yokohama, Japan

IAMAPIWMO Symposium on Monsoons and Tropical Cyclones

20-21 July
Yokohama, Japan

Fifth Meeting of the Steering Committee for Long-term
Asian/African Monsoon Studies (Project M2)

2-6 August
Bukit Koto Tabang,
Indonesia

Consultation for Planning Implementation of GAW Station in
Indonesia

7-13 August
Xining , China

Consultation for Implementation of GAW Station in China
(contd. on p. 27)
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DEVELOPMENT OF GAW ACTIVITIES
The momentum gained during the previous two years in the implementation of the Global Atmosphere Watch accelerated in 1993. In
the countries identified in the previous report the facilities necessary
are in various stages of development but all represent major commitments to WMO and to GAW.
The building of the Mount Waliguan station, located on the Tibetan
Plateau at an elevation of 3 820 metres, once instrumented, will be one of
the best outfitted of GAW global stations.
Similarly, facilities at the Tamanrasset/Assekem (Algeria) station
are well advanced. The measurements are made at two 10cations.The
Tamanrasset site, where some GAW monitoring will be carried out,
provides for logistics, staffing, data collection, processing and research.
GAW measurements more susceptible to anthropogenic interferences
will be made at the Assekem site, because of its pristine nature.
In Argentina the site selected is at Ushuaia, in the Province of
Tierra Del Fuego, at the southem tip of the country. The area has
been declared an environment reserve. Construction of the facilities
is expected to be completed by the end of the year.
The GAW site identified in Brazil is located at Natal, in the northeastern part of the country, where suitable facilities already exist at an
Air Force establishment.
The GAW site identified in Indonesia is located in West Sumatra in
an area designated as a science reserve (50 square kilometres). The
station will be built during the next three years beginning in 1993/1994
near Palupuh (Bukit Koto Tabang), possibly in conjunction with plans
to construct other scientific facilities (high-powered vertical beam
radar) which would make it a distinctive site.
The on-site developments described above are carried out in
conjuction with the acquisition of the required instrumentation. At the
Mount Waliguan site, for instance, the first consideration has been
the monitoring of atmospheric carbon dioxide, and numerous sophisticated and complex components have been purchased, which, when
assembled, will become a unique apparatus designed specifically for
the area. These are being assembled and tested at the Climate
Monitoring and Diagnostic Laboratory (CMDL) of NOM in Boulder,
Colorado, before shipping . A Chinese expert is assisting with this
activity, which will enable the Chinese to take over completely the
CO 2 measurements once the system is delivered.
For the Algerian site, a Dobson Ozone Spectrophotometer has
been refurbished and will be installed in Tamanrasset. Training will be
provided to the staff. Collectively, components for five broadband
solar radiation systems have been procured. These, too, will be
assembled, tested, and calibrated by the NOM CMDL and held, as
necessary, before being shipped to their final destinations. This
procedure will simplify maintenance and the provision of spare
components. Other instruments will be acquired as needed.
Stations in the Global Ozone Observing System (G030S) have
once again provided near-real-time data to permit the WMO
Secretariat to prepare periodic bulletins on the state of the Antarctic
Layer during the austral spring period. This activity reveals the
disturbing fact that for the second consecutive year the all-time

The GAW observatory at Mount Wa/iguan in the Tibetan highlands of
north-western China is one of six stations being funded by the Global
Environment Facility (WMO/J. Miller)

26

record has been breached. Not only did the 1993 "Antarctic ozone
hole" start earlier than ever; it also covered the largest area ever,
reached the lowest values ever, and was the longest-lasting.
Moreover, for the second time in succession, populated areas of the
southern tip of South America came under its influence. In the similar
ozone-related activity initiated last year, near-real-time ozone data
reported by G030S stations during the winter 1992/1993 in the
northern hemisphere revealed that ozone levels are from 9 to 20 per
cent below normal in the middle and upper latitudes during the
months of December to February.
The introduction of Quality Assurance/Science Activity Centres
(QNSACs) within GAW has begun. The first of these centres is being
established in Germany at the Fraunhofer Institut fur Umweltforschung,
Garmisch-Partenkirchen; when operational it will be responsible for
the quality assurance/quality control of all European and African GAW
data. Similar centres will be established in other WMO Regions.
Training aspects within GAW were not overlooked. In addition to
the annual Training Course on Background Atmospheric Composition
Measurements, held in Budapest, another event, the WMO Training
Workshop on Background Atmospheric Composition Monitoring, was
held in Halkidiki, Greece, where important contacts were made with
representatives of the Newly Independent States involved in pollution
monitoring and research.
Another major pollution-related activity was the WMO Region VI
Conference on Measurement and Modelling of Atmospheric Composition
Changes Including Pollution Transport. This conference proved highly
beneficial to all participants as well as to the wider audience who
received copies of the GAW Report No. 91 containing abstracts of
the papers presented.
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MEETINGS (eonld. from p, 25)
Date and place

Title

30 Aug. - 3 Sept.

Second WMO/ICTP International Workshop on Tropical Limited
Area Modelling

Nairobi, Kenya
Toronto, Canada

Consultation on Umkehr Vertical Ozone Distribution Data
Re-processing

7- 8 September

COMPARE Steering Committee Meeting

6-1 0 September

Toulouse, France
7- 10 September

WMO Meeting of Experts on CO2 Measurements

Rome, Italy
13-17 September

Carqueiranne, France

The International Conference on CO 2 Measurements and
Analysis

Toulouse, France

Training Seminar on the Operational Use of Advanced GDPS
Centres Products and Very Short -Range Weather Forecasting

20 Sept. - 15 Oct.

International Training Course on Weather Forecasting

20-25 September

Nanjing, China
4-8 October

Sofia, Bulgaria
11-15 October

Halkidiki, Greece
21-22 October

Geneva

WMO Region VI Conference on Measurement and Modelling of
Atmospheric Composition Changes Including Pollution Transport
Training Workshop on Background Atmospheric Composition
Monitoring for GAW
Consultation of Experts to plan the application of models during
ETEX

Budapest, Hungary

19th Training Course on Background Atmospheric Composition
Measurements

22 Nov. - 1 Dec.

Third WMO/ICSU International Workshop on Tropical Cyclones

1-27 November

Santa Cruz, Mexico
1-3 December

Palma de Mallorca
Spain
2-3 December

Puerto Vallarta
Mexico
6- 10 December

Silver Spring, MD,
USA
13-17 December

Fifth Session of the Steering Group on Mediterranean Cyclones
Study Projects
Expert Meeting on Tropical Cyclone Related NWP Products and
their Guidance
WMO Meeting of Experts to Assess GAW Measurements and
Climate-Related Data of Aerosol Optical DepthlTurbidity
Meeting of Experts on Early Warning of Ozone Changes

Thessaloniki, Greece

monitoring for selected environmental parameters, BAPMoN data for
1991, Vol. I: Atmospheric aerosol
depth (No. 82); Report of the Global
Precipitation Chemistry Programme
of BAPMoN (No . 83); Provisional
daily atmospheric carbon dioxide
concentrations as measured at GAWBAPMoN sites for the year 1991 (No.
84); Chemical analysis of precipitation for GAW: Laboratory analytical

methods and sample collection
standards (No. 85); The Global
Atmosphere Watch Guide, 1993 (No.
86); Report of the third session of the
EC Panel of Experts / CAS Working
Group on Environmental Pollution
and Atmospheric Chemistry (No. 87);
Guide to the observations of the GAW
system. (No. 88); 4th International
Conference on CO2 (No. 89); Global
atmosphere background monitoring
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for selected enviro nmental parameters, GAW data for 1992, Vol. I;
Atmospheric optical depth (No. 90);
Extended abstracts of papers
presen ted at the WMO Region VI
Conference on the Measurement and
Modelling of Atmospheric Composition Changes Including Pollution
Transport (No. 91 ).

Weather prediction research,
including tropical meteorology
Many Members concentrated efforts
on improving or developing monthly,
seasonal, or other long-period forecasts of weather elements (or their
anomalies). As shown during the
Western Pacific Workshop on
Seasonal to Interannual Climate
Variability (Melbourne, Australia,
June 1993) , there are promising
preliminary experiments for tropical
regions suggesting the potential of
improved coupled ocean-atmosphere
models able to capture phenomena
such as the El Nino-South ern
Oscillation (ENSO), which could lead
to useful seasonal or even longer
forecasts.

Physics and chemistry of clouds
and weather modification
research
The provision of information and
advice once again formed a significant part of this activity. The
Register of national weather modification projects for 1991 (WMPNo. 18), the Proceedings of the WMO
Workshop on Cloud Microphysics
and Applications to Global Change
(Toronto, August 1992) (WMPNo. 19) and the Report of the Third
International Cloud Modelling
Workshop (Toronto, August 1992)
(WMP-No. 20) were published. Work
proceeded with the preparation
for the Sixth WMO Scientific Conference on Weather Modification,
which will take place in Siena, Italy,
from 30 May to 4 June 1994.
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Agricultural Meteorology
Programme
Members of the working groups and
rapporteurs of the Commission for
Agricultural Meteorology collected
information for the final report on the
subject of their responsibility, through
questionnaires issued by WMO.
A meeting of the CAgM Advisory
Working Group was held in Geneva
from 6 to 10 September 1993. The
group approved the agenda for the
eleventh session of CAgM, reviewed
the draft text for the Fourth Longterm Plan, and made recommendations on scientific lectures to be
organized during the session.
The following chapters to the
Guide to Agricultural Meteorological
Practices, prepared by renowned
experts in agricultural meteorology
and later reviewed by the members
ofthe Advisory Working Group, were
published and distributed:
Chapter 9: Aerobiology
Chapter 10: Agrometeorological
aspects of desertification
Chapter 11: Weather and climate
and animal production.
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AGRICULTURAL METEOROLOGY PROGRAMME MEETINGS
Date and place

Title

8-12 February

RA III/RA IV Working Groups on Agricultural Meteorology

Guatemala
16-19 March
RA VWorking Group on Agricultural Meteorology
Quezon City, Philippines
6-10 September

CAgM Advisory Working Group

Geneva
22-26 November

Expert Meeting on Desertification

Geneva
In addition, the chapter on applications of meteorology to forestry was
revised and updated. Publication of
the additional chapters of the Guide
in other languages is under way.
Workshops and seminars

The workshops jointly organized by
WMO and FAO on the use of agrometeorological data and information
for effective planning and management of water for irrigated crop
production continued during 1993 to
provide practical training to scientists from meteorological, agricul-

tural and water resources services.
Participants received practical training on the calculation of irrigation
amounts to be provided and their
timing, using meteorological data
on minicomputers or hand-held
calculators.
Training in the use of the Interactive Statistics Package (INS TAT)
specifically adapted to the use of
basic meteorological information
for agricultural application was
provided to participants from eighteen countries in Central and North
America. The particular training
will assist Members of WMO in
their planning and operational activities for sustainable agricultural
production.
Desert locusts

Weather-related agricultural losses can total as much as 20 per cent of annual production in many
countries (WMO/M. C. Mermillod)
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A manual written with the technical
collaboration ofPRIFAS-CIRAD - a
French locust research institute was published. The manual contains
codes, with pictorial representation
of locusts, for transmitting pest
locust data. It has been sent to all
countries affected by the pest for use
by each observing station and is now
available, in addition to French, in
the English and Arabic languages.
The Arabic translation was undertaken by ISESCO (the Islamic
Educational, Scientific and Cultural
Organization).
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AERONAUTICAL METEOROLOGY PROGRAMME MEETINGS
Date and place

Title

4-7 May
Barbados

WMO Regional Seminar on the New Aeronautical Meteorological
Codes for English-speaking Countries of RA III and RA IV

10-13 May
Villa de Leyva,
Colombia

WMO Regional Seminar on the New Aeronautical Meteorological
Codes for Spanish-speaking Countries in RA III and RA IV

20-24 July
Reading, UK

WMO/UK Seminar on the Application and Interpreting of NWP
Products in Aviation Forecasting

6-10 December
Melbourne, Australia

CAeM Advisory Working Group Meeting

RA IIIIRA IV Working Groups on
Agricultural Meteorology

A joint meeting of the RA IIIIRA IV
Working Groups on Agricultural
Meteorology was held in Guatemala
from 8 to 12 February 1993. Discussions covered the preparation of
reports, notably on the agrometeorology of sweet potatoes , oil palm,
cocoa beans, date palm, coconut
palms and forage maize . Other
items discussed were protection of
crops from frost, pests and diseases;
the requirements for biological data
and the establishment of databanks;
crop water requirements for rain-fed
and irrigated crops; meteorological
inputs to an early warning system
on agricultural production; and the
effects of meteorological phenomena,
such as El Nino and global warming,
on agricultural productivity. The
reports of the working groups were
submitted to the respective regional
associations, which approved the
recommendations and re-established
Working Groups on Agricultural
Meteorology with renewed terms of
reference.
RA V Working Group on
Agrometeorology
A meeting of the RA V Working
Group on Agrometeorology was held
in Quezon City, the Philippines, from
16 to 19 March 1993. The meeting
considered problems of special interest identified by Members, and the
impact of ENSO. It also identified
subjects for further studies which
were s ubmitte d to the eleventh
session of the Regional Association.

The recommended subj ects include
organization of national Services
and studies on the agrometeorology
of avocado, pineapple, mango and
gra pefruit; crop protection and
production; the impact of tropical
cyclones; agrometeorological data
management; national drought
plans; early warning systems on crop
production; and training.
Publications
The following agrometeorological
publications were issued during the
year:
• CAgM Report 53 - L a meteorologie au service de la lutte antiacridienne;
• CAgM Report 54-Aerobiology, by
A. Powell;
• CAgM Report 55-Assessment of
air pollution effects on plants, by
W. W. Heck and CAgM rapporteurs;
• CAgM Report 56-L'agrometeorologie du mil ;
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• Proceedings of the WMO / eTA
Workshop on Dissemination of
Agrometeorological Information
by Rural National Radio, TV or
the Written Press (Bamako, Mali,
May 1992);
• Proceedings of the WMO / NAPPO
Symposium / Workshop on Meteorology and Plant Protection
(Asunci6n, Paraguay, April 1992).

Aeronautical Meteorology
Programme
A major event that occurred under
the Aeronautical Meteorology
Programme in 1993 has been the
worldwide implementation of new
aeronautical meteorological codes
beginning 1 July 1993. The fruit of
years of studies, discussions and cooperation at various levels between
WMO, ICAO and user organizations,
the new codes were developed as a
consequence of far- reaching amendments to the standards and recommended practices for meteorological
reports and forecasts for aviation.
The codes were agreed to by the
conjoint WMO/C AeM ICAO/C OMI
MET/ OPS Divisional Meeting in
Montreal in 1990 and subsequently
endorsed by the WMO Executive
Council and the ICAO Council in
1992. The global implementation of
these new codes required extensive
training of operational staff in meteorology, civil aviation staff and the
airline industry. WMO was therefore
involved in no fewer than five very
successful training events prior to
the target date of 1 July 1993. A
WMO Regional Training Seminar
was held in Barbados (4-7 May )
for English-s peaking countries in
Central America and the Caribbean,

For the first time in
aviation history, a
universal WMO code
for meteorological
reports and forecasts
for airports is now
available to improve
air safety (AES,
Environment Canada)
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and another in Bogota (10-13 May)
for Spanish-speaking countries in
South America. Earlier, in April,
WMO provided a lecturer to teach
the codes to personnel in 15 Frenchs peaking countries in Africa in
Niamey, Niger. Moreover, at the
request ofICAO, WMO designated a
lecturer to teach the new codes at
the ICAO/AFI and ICAO/MID
Regional Seminars in Nairobi and in
Cairo in June 1993. The preparation
and publication of a WMO user 's
handbook to the codes - Aerodrome
reports and for ecasts - and the
distribution to all Members of PCbased software on METARs/SPEC ls
and TAFs offered to WMO by France
contributed to the success of these
training events.
Oth er acti vi ties s ucce ssfully
completed under the Aeronautical
Meteorology Programme in 1993
included the preparation and publication of the WMO Technical Notes
Nos. 195 and 158 -Methods of interpreting numerical weather prediction
output for aeronautical m eteorology
and the Handbook of meteorological
forecasting for soaring flight.
Solutions to problems in the final
phase of the World Area Forecast
System (WAFS) have been actively
sought as plans for satellite broadcast of WAFS products from the
Washington and London WAFCs
made progress during the year. The
USA is expected to begin satellite
distribution of WAFS data over the
Atlantic in the summer of 1994 and
over the Pacific about a year later.
The London WAFS is also planning a
satellite broa dcast for Europe, the
Middle East and Africa in 1994.
MS-DOS-based software developed
by the USA will be avail a ble to
Members to help di splay, contou r
and overlay cross-sections and timesequence wind and temperature as
well as other meteorological fields
obtained from the satellite global
GR IB data.

session in the seaside town of
Cascais, near Lisbon, Portugal, from
19 to 30 April 1993 . The session ,
attended by around 90 delegates
from some 40 Members ofWMO and
seven international organizations,
reviewed the major achievements of
the programme during the past four
years and recommended that these
be incorporated into WMO regulatory and guid a nc e docum ents, as
app ropriate . These achiev ements
include the implementation of the
new WMO marine broadcast system
under the GMDSS ofIMO (described
in the 1992 Annual R eport ); development of a globally coordinated
system for meteorological support
for marine pollution emergency response operations on the high seas,
to begin trials on 1 January 1994;
and a restructuring of the WMO
Marine Climatological Summaries
Scheme, to enable it to better respond to the requirements of the
World Climate Programme for marine
climatological data and products.
While the provision of a variety
of high-quality services for marine
users continues to be a priority for
CMM, the Commission h as also
recognized that considerable effort
must be made over the coming
decade to expand and improve
systematic ocean monitoring to
support the global climate studies ,
operational meteorolo gy and the
provision of services. In this connection, CMM h as placed particular
em phasis in its future work pro gramme on effort s to enhance the
quality and quantity of data from
existing in-situ ocean ob serving
syste m components s uch as the
Voluntary Observing Ships and drifting and moored buoys, as well as to
incorporate the new generation of
ocean satellites into operational
ocean monitoring. Much of the
work will be done jointly with the
Intergovernmental Oceanographic
Commission (IOC).

Marine Meteorology and
Associated Oceanographic
Activities Programme

Ocean satellites

Eleventh session of CMM

The Commission for Marine Meteorology held its eleventh quadrennial
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The polar-orbiting and geostationary
meteoro logical sa telli tes are an
essential component of the Global
Observing System of the WMO
World Weather Watch . It is clear
that the new generation of oceano-
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graphic satellites must perform a
similar role in the development of
the Global Ocean Observing System.
These satellites are now providing
accurate measurements, in a quasioperational mode, of a wide range
of important ocean variables, such
as ocean wave spectra, sea surface
temperature, sea surface topography,
sea surface winds and ocean colour.
A WMO/IOC Technic a l Conference on S pace -base d Ocean
Ob servation, h eld in Berge n ,
Norway, in September 1993 , was
organized to provide a forum for
exchange of information and ideas
b etween the users and potenti a l
u sers of the data , and the agencies
designing and operating the satellites. During the conference several
broad themes were presented,
including a review of existing and
future ocean satellite programmes,
the applications of ocean satellite
data, the validation of sa tellitederived ocean data , satellite data
management and modelling, and
training requirements.
In a final Conference Statement,
participants stressed the now proven
value of ocean satellite data to meteorological and oceanographic operations and research, to global climate
studies, and to many other applications . They strongly urged thos e
setting satellite data policies to take
fully into account the needs of all
potential u sers of such data in their
policies. The proceedings of the
conference are being publish ed.
Voluntary Observing Ships

While the new meteorologica l and
oceanographic sat ellites will h elp
substantially to fill the data gaps at
pre se nt exi sting over vast ocean
areas, and will form a key component of the Global Ocean Observing
System, data from in-situ platforms, in p articular the Voluntary
Observing Ships (VOS), will r emain
essential for the foreseeable future,
to provide ground-truthing for satellite observations, important information that the satellites cannot
observe, and real-time reports which
can be u sed immediately in services
for marine u sers.
Merchant ship s have been recruited by national Meteorological

MARINE METEOROLOGY AND ASSOCIATED
OCEANOGRAPHIC ACTIVITIES PROGRAMME MEETINGS
Date and place

Title

23-26 March

Fifth meeting on the IGOSS Ships-of-Opportunity Programme

Hobart, Australia
19- 30 April

Eleventh session of the Commission for Marine Meteorology

Lisbon, Portugal
6-1 0 September

WMO/IOC Technical Conference on Space-based Ocean

Bergen, Norway

Observations

20-25 September

International Seminar/Workshop for Port Meteorological Officers

London, UK
4-6 October
Washington, DC, USA

Fourth session of the Steering Group for the Global Digital Sea
Ice Data Bank

18-22 October
Athens, Greece

Ninth session of the Data Buoy Co-operation Panel

25-27 October

Thirteenth meeting on the Argos Joint Tariff Agreement

Athens, Greece
22-26 November

Ottawa, Canada

Public Weather Services
Programme
A team of experts from five Member
States has been enlisted to prepare
the initial Public Weather Services
Programme plans for the following
topics:
• Formulation and content of forecasts and warnings;
• Presentation and dissemination
techniques;
• Public understanding, public
information and education;
• Exchange and coordination of
hazardous weather information
between neighbouring countries.
These plans will form the basis for
the future implementation of the
programme.

Third session of the Steering Group for the Global Temperature
Salinity Pilot Project

Services as VOS since the mid-nineteenth century, to make and transmit meteorological observations
while at sea and also to record their
observations in logbooks for later
climatological analysis. These data
reports have been crucial for operational meteorology, and have also
contributed substantially to our
present knowledge of global climate
and climate change.
While the ship data will remain
essential for the future , there are
other factors which now impinge
on the operation of the VOS: the requirements of climate researchers
for more precise observations ;
changes in ship crewing practices ,
which make it more difficult for
ships' officers to make and transmit
observations; and the new maritime
satellite communication facilities.
WMO is responding to these challenges in various ways:
• An intensive study of the VOS,
published in 1992, made recommendations to improve the
quality of VOS reports through
changes in instrumentation and
observing practices. These recommendations are now being
implemented;

• Automation of observations on
board ship is being expanded;
• Software for use with shipboard
computers is being distributed
to automate the compilation
and transmi ss ion of meteoro logical and oceanographic reports
through INMARSAT .
The key link between national
Meteorological Services and the VOS
i s provided by the international
n etwork of Port Meteorological
Officers (PMOs). WMO organized an
International SeminarlWorkshop
for PMOs at the headquarters ofthe
International Maritime Organization (IMO) in London in September
1993 , which was co-sponsored by
IMO, the International Chamber of
Shipping and INMARSAT. This
event, at which some 50 PMOs from
30 countries participated, served to
enhance international coordination
among PMOs, as well as to educate
them in present-day shipping practices, observing requirements and
facilities, and communications. The
long-term results of this seminar will
be seen in improved PMO services to
shipping, and ultimately in improved
and expanded observations from the
ships themselves.
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Water is seen as a major issue for
the 21st century. Increasing scarcity,
water-borne diseases, accelerating
pollution, the tolls of floods and
droughts, conflicts in international
river basins, vulnerable aquatic
ecosystems and other problem areas
highlight the need to improve the
husbandry of the world's water
resources. To increase awareness of
the growing severity ofthe situation,
the first World Water Day was
celebrated on 22 March 1993. For
WMO, this occasion coincided with
the opening of the fourth UNESCOI
WMO/ICSU International Conference on Hydrology, which was held
in Paris. At the opening ceremony,
Prof. G. O. P. Obasi (SecretaryGeneral of WMO) was joined by
Dr F. Mayor (Director-General,
UNESCO) and Prof. M. G. K. Menon
(President, ICSU). They later took
part in World Water Day celebrations with officials of the Government of France and a number of
non-governmental organizations.
The occasion was marked by the
launching of a hot-air balloon in the
shape of a water drop.
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Building on the results of the
International Conference on Water
and the Environment crCWE)
(Dublin, January 1992) and UNCED
(Rio de Janeiro, June 1992), the
Paris meeting made a number
of recommendations for actions
based on discussion of four areas:
hydrological research, operational
hydrology, interdisciplinary studies
and capacity building, and training and education . In summary,
the recommendations are:
• To increase awareness of the
value of water and information
about water, on the part of decision-makers and the public;
• To improve the contribution of
hydrology and related water
sciences, by promoting interdisciplinary research based on
well-defined projects important to
society, improving understanding
of the hydrological cycle and
providing a scientific basis for
the sustainable management of
water;
• To increase the effectiveness of
operational hydrology, by better
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identifYing and addressing users'
needs, adopting modern management practices such as quality
management, assessing and planning human resource requirements, and by closer coordination
between scientific and operational
hydrology programmes and those
of other related disciplines;
• To further enhance the acquisition and transfer of technology
and knowledge, by sustaining
research and educational programmes and capacity building
in developing countries, using
effectively the international
training courses, and developing
and disseminating appropriate
technology;
• To invite UNESCO and WMO to
continue their hydrology and
water resource programmes
during the remainder of the
century and also to set up a task
group to consider with ICSU
in what way closer cooperation
should be effected at both the
national and the international
level between their water-related
programmes and those of other
UN agencies and non-governmental organizations.

Commission for Hydrology

Water: one of our most precious resources (WMO/M. C. Mermillod)
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The Paris conference also built upon
the discussions which took place
during the ninth session of the
Commission for Hydrology. CHy-IX
met in Geneva from 5 to 15 January
to review the progress of the
Hydrology and Water Resources
Programme, to plan the activities
for the coming four years and to
make proposals for the WMO Fourth
Long-Term Plan. Some 60 Members
and 11 international organizations
were represented at the session by
150 participants, making CHy one of
the largest of the WMO technical
commissions.

The Commission made a number
of proposals for future work, for
example on aspects of disaster mitigation, cost-benefit studies and the
effects of climate change and sealevel change on water resources,
in line with concern expressed
in UNCED's Agenda 21. It also welcomed the proposal , also stemming
from UNCED and ICWE , for the
establishment of a World Hydrological Cycle Observing System
(WHYCOS). WHYCOS would consist initially of a global network
of about 1 000 satellite-monitored
stations to measure the aquatic
environment, with associated databases and a series of products for
users. Attention would be directed
initially to Africa, where data are
scarce. With World Bank support,
WHYCOS-Africa would permit
the establishment of a lOa-station
network with databases and education and training components.

World Bank

WMO
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Water quality and small islands
On the recommendation of the
Commission for Hydrology, WMO
has in recent years intensified
its activities in the fie l d of water
quality monitoring. More emphasis
is being placed on the preparation
of technical guidance and assistance
in water quality assessment and
management. Moreover, WMO has
initiated a programme of regional
training workshops on water quality
monitoring aimed at creating a
greater awareness among Hydrological Services of the need to include water quality monitoring as an
important part of water resource
assessment activities. These training
workshops are being organized
jointly with WHO and UNEP.
One such workshop for the countrie s of the Caribbean region was
held in July 1993 at the Centre for
Manpower Development of the
Water and Sewerage Authority at St
Joseph in Trinidad and Tobago. It
was attended by 41 experts from 15
countries and nine regional and
international organizations.
The workshop considered a wide
range of water quality and pollution
control problems which were of
particular concern to the small tropical islands ofthe Caribbean region.

•

>2

1-2
0.5 -1
0.5 <
No data available

20°

0°

20°

40°

The WHYCOS concept

The recommendations of the workshop will provide the basis for one or
more regional project proposals to
assist t h e countries in improving
water quality monitoring and
management. Many of the items of
concern raised in the workshop were
fed into the preparatory Regional
Technical Meeting on Sustainable
Development of Small Island States,
which was held in Port of Spain the
following week. WMO will participate in the Global Conference on the
Sustainable Development of Small
Island States, to be held in Barbados
in April-May 1994 (see p. 7).

Hydrology and climatology
In 1989, WMO and the International
Association of Hydrological Sciences

(lAHS ) agreed to establish a joint
Working Group on GEWEX, the
Globa l Energy and Water Cycle
Experiment that was la u nched by
WMO in 1988 as part of t h e World
Climate Research Programme. The
intention was to support the hydrological aspects of the Experiment
and to this end a number of initiatives were undertaken. Over the last
few years this working group has
studied many topics of importance to
GEWEX, one of the most important
being the need to develop macroscale hydrological models for use in
conjunction with general circulation
mode ls. The proposal for a pil ot
project on this topic led to the development of plans for what is now the
GEWEX Continental-scale Inter-
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HYDROLOGY AND WATER RESOURCES PROGRAMME
MEETINGS
Date and place

Title

5-15 January
Geneva

Ninth session of the Commission for Hydrology

25-30 January
JakartaiBandung,
Indonesia

RA V Working Group on Hydrology

1-4 February
JakartaiBandung,
Indonesia

RA liN HOMS Implementation Coordination Meeting

1-5 March
Wallingford, UK

WCP-Water Sixth Planning Meeting

22-26 March
Paris, France

Fourth Joint UNESCOIWMO/ICSU International Conference on
Hydrology Towards the 21st Century: Research and Operational
Needs

19-23 April
Noordwijkerhout
Netherlands

International Workshop on Sea-level Changes and their Consequences for Hydrology and Water Resources

3-4 and 9-11 May
Montevideo, Uruguay

RA III Working Group on Hydrology - sixth session

5-8 May
Saito, Uruguay

RA III Implementation Coordination Meeting on HOMS (in
conjunction with meeting of RA III WGH)

17-21 May
Tucson, Arizona

Workshop on Global Environmental Change and Land Surface
Processes in Hydrology: The Trials and Tribulations of Modelling
and Measuring

3-4 June
Delft, Netherlands

Water and Environment - Key to Africa's Development

28- 29 June
Geneva

GEMSIWATER Steering Committee Meeting

30 June - 2 July
Geneva

UN ACC ISGWR Task Force on Information Management

12-23 July
Yokohoma, Japan

IAHS/IAMAS Joint Scientific Assembly

20-24 September
Bratislava, Slovak Rep.

International Symposium on Precipitation and Evaporation

27 Sept. - 1 Oct.
Geneva

Meeting of Representatives of HNRCs/Coordination Meetings on
STEND

11-15 October
International FRIEND Conference
Braunschweig, Germany
18-23 October
Toulouse, France

Seventh session, RA VI Working Group on Hydrology and
Workshop on Requirements and Applications of Weather Radar
Data in Hydrology and Water Resources

31 Oct. - 3 Nov.
Saline Royale, France

UNESCOIWMO/ICSU Task Force

15-19 November
Ontario, Canada

CHy Working Group on Operational Hydrology, Climate and the
Environment

24 Nov. - 3 Dec.
Abidjan, Cote d'ivoire

RA I Working Group on Hydrology and RA I HOMS
Implementation Coordination Meeting

13-17 Decem ber
CHy Working Group on 'Data Acquisition and Processing Systems
San Francisco, CA, USA
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national Project, based on the
Mississippi Basin in the USA.
The working group held its fifth
meeting in Yokohama in July 1993.
Subjects discussed included the
possibility of launching new projects
on the water balance of high mountains, the parameterization of the
land surface and of soil moisture,
and the assessment of freshwater
inflow to the oceans. Hydrologists
and climatologists are working
together on these topics in order to
address effectively problems common
to the two disciplines.
Another subject of interest to this
working group, as well as to others,
is that of grid ding hydrological data.
Streamflow, the most important of
hydrological variables, is directly
associated with a specific catchment
area, but cannot easily be associated
with the grids that are used by
climate modellers and others to
subdivide the land surface. The gridding of such data could be of great
value in efforts to link climate and
hydrological models, in providing
data with which to check the performance of climate models and for
the expanding interest of the hydrological community in mesoscale
hydrology. The WCP-Water project
on grid estimates of runoff over
Central Europe is one contribution to
this effort.
An element which is of interest to
both hydrologists and climate system
modellers is evapotranspiration. For
some years aWMO project has been
implemented for the intercomparison of methods to estimate
evapotranspiration. The descriptive
phase of the project has now been
completed and the computational
work should be finished in 1994.

Capacity building in water
resources assessment
Both UNCED and ICWE noted in
1992 that in most of the developing
countries , water-related development and the Services that promote it have not been able to keep
pace with the targets set by the
Mar del Plata Conference in 1977.
The reason for the decline can to a
certain extent be ascribed to weak
economies, leading to low priority
for water resources assessment and

A successful student of the postgraduate
course in hydrology receives his diploma at
RMTC Kenya (WMO/N. Sehmi)

monitoring activities, and to unsustainable development.
To rectify this situation , it is
essential that decision-making on
water-related developmental matters
b e entrusted to national Hydrological Services. At the same time,
this will encourage hydrologists to
contribute effectively in the design,
implementation and operation of
water-related projects.
A concrete example of capacity
building for self-reliance is the institution of the Postgraduate Diploma
Course in Hydrology at the WMO
Regional Meteorological Training
Centre (RMTC) and the University
of Nairobi, Kenya. This is wholly run
and managed by local experts. The
1991 and 1992 courses trained 24
hydrologists from 12 African countries. Ten from six countries were
enrolled in the 1993 course.
During the year WMO also
completed a UNDP-funded project to
build up the overall capacity of the
Water Resources Bureau of Papua
New Guinea. A l arge number of
personnel were trained at various
levels, a computerized database was
set up for water quantity and quality, watershed management studies
were undertaken to evaluate the
impact of land use and of pollution
from mining, and a pilot satelliteb ased telemetry station was installed at a remote site.
During November 1991, the
HOMS National Reference Centres
(HNRCs) of Belgium and Venezuela
signed an agreement, under the
u mbrella of WMO, for the latter
Centre to undertake the translation
into Spanish of Belgian components
in the fie ld of data management

available water resources and data
on water use. Without this information, the Aral Sea problem would
be almost insoluble. An efficient
monitoring system of the WHYCOS
type is proposed to provide the reliable and timely information vital
to the planning and management
of the water resources of the Aral
basin.

and to serve as focal point for their
distribution to Spanish-speaking
countries. In view of the interest
shown in and the number of requests
received for transfer of these components by countries of Regional
Associations III and IV, a training
course on their application was organized by the HNRC of Venezuela,
in conjunction with the Central
University of Venezuela. The HNRC
of the Royal Meteorological Institute
of Belgium co-sponsored the course.
The course was attended by 20
participants from 15 countries of
Regional Associations III and IV.
The programme comprised a demonstration of the components and their
practical, hands-on application. For
this purpose, a network of ten PCs
was used, one each for a team of two
trainees. The demonstration and
application included the following
components : database management
software for hydrological data; statistical analysis of monthly values of
a hydrological variable; analytical
fitting of the stage-discharge relation ; and average daily precipitation by the Thiessen method.

The Aral Sea
Since 1960 the Aral Sea has halved
in size. WMO has been involved with
the World Bank in several missions
to the Aral Sea, with the object of
trying to find a way of addressing its
problems. Abstractions from the Syr
Darya and Amu Darya for irrigation
of cotton and rice are at the root of
the difficulties. The capabilities of
the Hydrometeorological Services of
the five republics of the basin need
enhancing in order to provide regular and precise assessments of the
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The EC Panel of Experts on
Education and Training

During 1993 the implementation of
the Education and Training Pro- The EC Panel held its fifteenth
gramme (ETRP) continued under session at WMO in Geneva from 15
its four sub-programmes - namely, to 19 November. It identified the
institutional support, manpower implications of Agenda 21 on the
development, training activities , ETRP, considered the changing
education and training fellowships emphasis from a Training Library to
- and support to training events a Learning Information Unit, and
under other major programmes. reviewed the draft of th e Fourth
Areas of significant programme Long-term Plan on the ETRP.
delivery included technical support
to activities and sessions of a Fellowships
number of constituent bodies, pro- Details of the fellowships awarded
motion of new training technology in 1993 from the various sources
methods, fellowships training and of support are given in the tables in
support to the development of new Annex III.
RMTCs and to training activities
under the major technical and scien- Regional Meteorological
Training Centres
tific programmes.
At EC-XLV in June 1993, the
Education and training
Executive Council decided that the
meetings
following centres should be recogTraining events and meetings organ- nized as WMO RMTCs in Region II:
ized or co-sponsored by WMO are
• The Nanjing Institute of Meteorlisted in the boxes on pp. 37 and 38.
ology, China, for Class I Training
To promote the training of trainin Chinese and English;
ers, a number of instructors participated in the meetings in Boulder • The Advanced Meteorological
and Toronto, and a training seminar
Sciences Training Centre of the
for national instructors from RA II
Islamic Republic of Iran Meteorological Organization (IRIMO) in
and RA V was hosted by the Korean
Meteorological Administration in
Tehran, for Classes I, II, III and
Seoul from 6 to 17 December.
IV Training in Farsi and English.
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The world-wide network ofWMO
RMTCs now comprises nineteen
centres. The large majority of them
satisfactorily maintained their
routine training programmes and
organized ad hoc specialized courses
in response to the needs of Members
in the Regions. The centres trained
more than 3 000 students during the
1992-1993 biennium.
The Secretariat has continued to
assist centres to ensure a high standard of performance. Assistance was
also provided in the form of training
materials, visiting scientists and the
training ofRMTC instructors.

Training publications
During the year, the preparation
of new training publications continued, as did the translation of
existing ones from t he original int o
other WMO languages. Some WMO
Members have considerably contributed to these activities.
The following training material
has been issued:
• WMO-No. 726 - Compendium of
lecture notes in climatology for
training Class III and Class IV
personnel (revised edition of
WMO-Nos. 327 and No. 335), in
English;
• WMO/TD-No . 496 (ETR-9) -

Lectures presented at the
WMO / IMD Training Course in
Monsoon M eteorology (Pune,
India, January 1991 ), Volume I
and Volume II, in English;
• WMO /TD-No. 531 (ETR-I0) Students from Tibet
practising meteorological observations
at the Nanjing
Institute of
Meteorology (China
Meteorological
Administration)
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Papers presented at the WMO
Symposium on Methods of
Meteorological Education and
Training Including the Use of
New Relevant Technologies
(Toronto, Canada, August 1991),
papers in the original languages
(English, French, Russian and
Spanish).

TRAINING COURSES, SEMINARS AND WORKSHOPS CO-SPONSORED OR
JOINTLY SUPPORTED IN 1993
Subject area
Aeronautical
meteorology

Event title
WMO/UK Seminar on the Application and Interpretation
of NWP Products in Aviation Forecasting
Workshop on Volcanic Ash
Fifth AMS Conference on Aviation Weather Systems

Location
Reading , UK

Dates
20-24 May

Language(s)
English

Darwin, Australia
Vienna, VA, USA

ASECNA Seminar on the New Aeronautical Codes
ICAO Seminar on the New Aeronautical Codes
ICAO Seminar on the New Aeronautical Codes
Training course in aeronautical meteorology with
special emphasis on radar applications

Niamey, Niger
Nairobi, Kenya
Cairo, Egypt

17- 18 February
1-6 August
22-27 March
14- 18 June
21-25 June
25 Oct. - 5 Nov.

English
English
French
English
English
English

Tallahassee, FL,
USA

Training Course on Statistics in Agricultural Climatology
Postgraduate Course on Crop-Weather Modelling
9th International Training Course for Technical
Personnel Class III in Agrometeorology

Reading, UK
Bet Dagan, Israel
Bogota, Colombia

17 July -14 Sept.
3 Feb. - 10 March
30 Aug . -15 Oct.

English
English/Spanish

International Postgraduate Course in Database
Construction, Maintenance and Management in
Agrometeorology
Postgraduate Course in Agricultural Meteorology
Workshop on the Preparation of Agrometeorological
Information using the INSTAT Software
WMO/FAO Roving Seminar on Application of Meteorological Data for Effective Planning and Management of
Water for Sustainable Irrigated Crop Production

Bet Dagan, Israel

5 Aug. - 5 Sept.

English/
Spanish

Air pollution

19th Training Course on Background AtmospheriC
Composition Measurements

Budapest, Hungary

1- 27 November

Eduction
and training

Second meeting of the Working Group on Distance
and Computer-aided Learning
Third meeting of the Standing Conference of Heads
of Training Institutions (SCHOTI) of national Meteorological Services

Boulder, USA

10 July

Boulder, USA

11-12 July

Postgraduate Diploma Course in Hydrology
WMO/NOAA Hydrological Forecasting Course
International Postgraduate Course in Hydrology
International Course for Hydrology
International MSc and Diploma Course in Hydrology

Nairobi, Kenya
Davis, CA, USA
Padua, Italy
Delft, Netherlands

Oct. 92 - July 93
7 July - 15 Sept.
December 1993
October 1993

Galway, Ireland
Budapest, Hungary
Denver, CO, USA

October 1993
1 Feb. -13 July
7 June - 30 July

English
English
English
English
English
English
English

Roorkee, India

Started 17 July

English

Bet Dagan, Israel

19 May -10 June

English

Agrometeorology

Hydrology

24th International Postgraduate Course on Hydrology
Course on "Techniques of Hydrologic Investigations
for International Participants"
22nd International Postgraduate Diploma and Master's
Course in Hydrology
International Postgraduate Course in Hydrometeorology

11 Nov. - 15 Dec.
Bet Dagan, Israel
Panama City, Panama 11-22 January
Brasilia, Brazil
19-30 April
6-18 September
Malaysia
1-12 November
Ghana

Spanish

English/Spanish
Spanish
Spanish
English
English
English

Marine meteorology

International Seminar/Workshop for Port Meteorological
Officers

London, UK

20-25 September

English

Numerical weather
prediction

Advanced Training Course on Numerical Weather
Prediction

Reading , UK

19 April- 18 June

English

Operational
meteorology

International Training Course on Weather Forecasting

Nanjing, China

20 Sept. -15 Oct.

English

Satellite
meteorology

Regional Conference on Africa's Environmental and
Natural Resources

Dakar, Senegal

25-29 October

English

Nairobi, Kenya

30 Aug. - 3 Sept.

English

Tropical meteorology Second WMO/ICTP International Workshop on
Limited-area Modelling
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TRAINING COURSES, SEMINARS AND WORKSHOPS ORGANIZED BY WMO IN 1993
Subject area

Event title

Location

Dates

Language(s)

Aeronautical
meteorology

Regional Training Seminar on New Aeronautical
Meteorological Codes

Barbados
Bogota, Colombia

4-7 May
10-13 May

English
Spanish

Agrometeorology

Seminar on Agrometeorological Strategies and Pilot
Projects in Agrometeorology

Niamey, Niger

1-5 March

French

Air pollution

Training Workshop on Background Atmospheric
Composition Monitoring

Halkidiki, Greece

11 - 15 October

English

CLiCOM

Training Seminars on Utilization of CLiCOM 3,0

Manila, Philippines
Santiago, Chile
Ulan Bator, Mongolia
Gaborone, Botswana

23 Aug, - 1 Sept.
2-13 August
1- 19 August
15- 19 March

English
Spanish
English
English

Climatology

Training Workshop on Users' Needs and Requirements

Norrkbping,
Sweden

4-8 October

English

Data management

Training Course for DCP/DRS Users

Nairobi, Kenya
Khartoum, Sudan

22 Nov, - 1 Dec.
2-7 December

English
English
. English

RA liN Training Seminar for National Instructors

Seoul, Korea

6-17 December

First International Conference on Computer-aided
Learning and Distance Learning in Meteorology,
Hydrology and Oceanography

Boulder, CO, USA

5-9 July

English

Third International Conference on School and Popular
Meteorological and Oceanographic Education

Toronto, Canada

14-18 July

English

RA III/IV Regional Training Workshop on Water Quality
Monitoring

Port of Spain,
Trinidad and Tobago

5-9 July

English

RA III/IV Training Course on HOMS Components

Caracas, Venezuela

20-24 September

Spanish

RA I Training Workshop on the Hydrometry of Large
(African) Rivers

Cairo, Egypt

3-12 October

English

Training Workshop for Instruments Specialists
of RA III/IV

Buenos Aires,
Argentina

25-30 October

Spanish

Training Workshop for Instrument Specialists of RA II

Doha, Qatar

20-25 November

English

Numerical weather
prediction

Training Seminar on Use of Numerical Products from
Advanced GDPS Centres

Toulouse, France

20-25 September

English

Satellite
meteorology

Regional Training Seminar on the Use of Environmental
Satellite Data in Meteorological Applications for RA I

Nairobi, Kenya

8-19 February

English

Telecommunications

Training Workshop on Communications Techniques
and Procedures in RA I

Nairobi, Kenya

6-10 December

English

Tropical
meteorology

RA IV Workshop on Hurricane Forecasting and
Warning

Miami, FL, USA

22 March - 2 April

English/Spanish

Education
and training

Hydrology

Instruments

Training events

Training library

During 1993 a t otal of 536 p erson s
p articip at ed in 24 training even ts
organized by WMO in 22 different
countries ; the Organization al so
co- sponsored or jointly supported
30 training events which w ere
organized by M embers or national
institutions (see t ables above and on
preceding p age).

A s in pr eviou s years, t h e W M O
training library contin u ed to
stren gthen and exp and its holdings
of audiov i sual trai ning and
computer-assi sted le arning (CAL)
m a terial s to m ee t the increasing
r equirements of M ember s for these
material s. In 1993, the library made
available 158 v ideofilms (totalling

38

over 4 000 minutes of r ecor ding),
17 sets of slides (tot alling 879 slides)
and 14 1 disk ettes, including seven
CAL soft ware p ackages in r esponse
to r equest s from M embers, training
institution s and many other u ser s.
Supplem ent No. 4 to the Catalog ue

of m eteorolog ical training publication s and a udiovis ual aids wa s
di stributed to M ember s dur ing
August .

RMTC ORAN ALGERIA
RMTC Oran, located in the "Institut Hydrometeorologique de Formation
et de Recherche" (IHFR), covers 17 hectares and has the following
facilities: eight classrooms, a lecture hall, a library with 15 000 books,
a computer centre with a micro-VAX II and ten workstations, a room
equipped with ten microcomputers, four laboratories (languages, electronics, telecommunications and instruments), an agrometeorological
experimental field, and an instruments area. An extension is being built
for the Centre to have a second lecture room, a students' hall of residence to accommodate 300 persons, a restaurant and a cafeteria.
RMTC Oran has continued to fulfil its regular training programme.
During the academic year 1992-93, 162 students took courses at
Class I (5), Class II (8) and Class III (77) levels. Of these, 43 were from
the following countries: Burkina Faso (1), Cameroon (1), Chad (8),
Comoros (2), Mali (2), Mauritania (1), Morocco (18), Niger (3), Palestine
(2), Sao Tome and Principe (1), Senegal (3) and Zaire (1). These 43
students received fellowships from either the Algerian Government
under its cooperation programme (18), WMO (8), or their countries
of origin (16).
The specialized training courses organized in 1993 covered:
• Agrometeorology (tenth course);
•

Data processing (fourth course);

Under a WMO/UNDP project, the IHFR carried out the following
main activities:
• With the collaboration of the University of Oran, which opened in
April 1993, the first postgraduate training course on meteorology,
given to six students by national and international instructors;
•

Establishment of a link between the computer centres of the IHFR
and NMS Algiers (which has a CYBER computer), giving the IHFR
access to the meteorological databank and fast computing means
for research and development work;

•

Acquisition of desktop publishing (Macintosh microcomputer and
complete printing/binding system) to permit publication of the
Institute's documentation;

• Acquisition of an SDUS to receive METEOSAT information.
During the 1993-94 academic year, it is planned to provide Class I,
Class II and Class III instrument courses, to which will be added
specialized training courses on agrometeorology, aeronautical meteorology, satellite imagery, tropical meteorology and data processing. A
module on environment studies is also envisaged for Class I students,
starting in 1994.

• Aeronautical meteorology (second course);
• Use of satellite imagery in tropical meteorology and statistical
forecasting (first course).
The courses were attended by 27 trainees, including two WMO
Fellows from Angola and Comoros.
In the field of meteorological research, multidisciplinary teams
(NMS, RMTC Oran a~d University) carried out various projects on
climatology, agrometeorology and hydrometeorology. The results will
be published in 1994 in the periodical Les Cahiers de la meteorologie.
At the end of the academic year, 73 students obtained their
diplomas at levels Class I (5), Class II (24), and Class III (44). Of
these, 16 were from other countries in the Region: Burkina Faso (1),
Cameroon (1), Chad (4), Mali (1), Morocco (8) and Senegal (1). A
presentation ceremony took place on 8 July at which the Minister for
Transport, Mr Mohamed Arezki Isli, officiated, in the presence of
Mr G. V. Necco, Director of the WMO Education and Training
Department, as well as representatives of some countries and
local authorities.
World Meteorological Day was celebrated throughout the country
and a "Public Week for Meteorology" was organized at all the meteorological stations and centres as well as RMTC Oran.

The RMTC in Oran, Algeria, completed its 23rd year of training programmes and activities (RMTC, Algeria)
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A total of 136 countries received
technical assistance to the value
of US$ 26.3 million during 1993.
These technical cooperation activities were financed from the United
Nations Development Programme
(UNDP) (27.8 %), the Voluntary Cooperation Programme (29.2 %), trust
fund (38.3 %) and the WMO regular
budget (4.7 %).

UNDP and related activities
As in previous years, UNDP constituted one of the major sources of
financing. In addition to the projects
started earlier and continuing into
1993, the second year of the fifth
UNDP cycle, a number of new country projects were approved. However, the overall situation shows
reduced availability of UNDP funds
for development projects including
those in WMO's areas of interest.
Regional projects in particular have
suffered in this respect.
Sectoral advisory missions in
meteorology and operational hydrology were undertaken in 39 countries to assist in the planning and
formulation of new projects. A total
of US $212 000 was spent for that
purpose in 1993.
In RA I, progress continued to be
made in the implementation of
various WMO activities related to
the improvement of national and
regional Meteorological and Hydrological Services and institutions.
WMO has been implementing 37
national and 7 regional projects
funded by UNDP and other donors.
In addition, 32 project proposals
were still under consideration by
UNDP. In RA II, a new UNDP
project entitled "Meteorological
application in agriculture" in India
started in early 1993 . This is a
Government-executed project with
WMO as a cooperating agency
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responsible for the placement of 39
postgraduate fellows abroad on very
specialized and diversified subjects.
The UN volunteers assigned to
the meteorological project in Qatar
trained more nationals as Class IV.
The experts in environmental meteorology and synoptic meteorology in
Saudi Arabia are continuing to provide the Meteorological and Environmental Protection Administration
in Jeddah with advice in these fields
as well as on-the-job training to
nationals. The NWP expert finished
his assignment and the counterpart
staff are now completing the activities initiated by him in introducing
a NWP model. The second phase
of the project "Establishment of
a national Meteorological Service"
in the United Arab Emirates was
approved at the beginning of 1993
following the establishment of
the Central Forecasting Office
under phase I. The projects in the
Sultanate of Oman and Yemen have
been completed. Consultancy services and meteorological equipment
were provided to Yemen to relieve
the damage caused by the flash flood
in Aden and adjacent areas in
February 1993.
Upon the request of Maldives and
Myanmar, a team of two Chinese
specialists visited Male and Yangoon

One of the oldest
meteorological
stations in the
Newiy Independent
States, this observatory in Tashkent,
Uzbekistan, has
been carrying out
observations since
1867
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to update the Analysing, Forecasting
and Data-processing Operational
System (AFDOS) software (for PCs)
from China which was installed in
these two countries more than two
years ago. A team of Chinese specialists also visited Karachi to install
AFDOS software onto the existing
Micro-VAX II computer system.
In RA III, projects were completed
in Brazil, Colombia and Venezuela.
In Brazil, a computerized meteorological databank (BAMET) was
developed and installed in seven
regional meteorological centres.
Manuals were prepared on irrigation
and its impact on the environment,
and on management of irrigated
crops using agrometeorological data.
They were distributed to users and
utilized for local training seminars.
Strong support was provided for the
regular operation of the National
Secretariat for Irrigation.
Main achievements in Colombia
include: implementation of a highflow forecasting and flood warning
system in the Magdalena river
basin, utilizing satellite-based automatic stations . A programme has
been established to issue forecasts on
the onset and propagation of ricecrop diseases. Observing networks
and computerized data-processing
facilities were enhanced. A larger

SPECIAL MEETING OF THE NEWLY INDEPENDENT STATES
A Familiarization Meeting for the Directors of Hydrometeorological
Services of the Newly Independent States was held in Geneva from 1
to 5 February 1993 with the participation of 19 countries. The
purpose of the Meeting was to acquaint Directors with WMO, its
programmes and activities and to identify their countries' common
problems in the fields of meteorology and hydrology. During the
meeting, the Directors expressed their concern at the non-availability
of modern equipment, spare parts, and consumables to run their
Services, the lack of a network for the monitoring of ecological and
environmental aspects such as pollution monitoring, and environmental concerns in the Caspian, Aral and Black Seas, as well as the need
for training of personnel at different levels.
Some countries expressed the need for holding regional meetings
on expert co-ordination and for consultant(s) to visit their Services to
assess existing facilities such as telecommunication and network
stations with a view to preparing project proposals for donors including UNDP. In this respect, sectoral support missions were carried out
to most of the countries, to advise the national Services on their
organization and structure and to formulate projects covering requirements regarding their development as well as resource mobilization.
WMO was represented at the third and fourth meetings of the
Intergovernmental Council on Hydrometeorology of the CIS countries
held in Kishinev, Moldova, 26-29 April 1993, and in Alma-Ata,
Kazakhstan, 11-15 October 1993, respectively.

project aimed at ensuring national
coverage and other applications of
hydrometeorology and land improvement has been designed.
In Venezuela observing networks
(surface and upper-air) and computeri ze d meteorological dataprocessing facilities were expanded.
National staff were trained in data
processing, radar meteorology and
numerical weather prediction.
In RA IV, projects were completed
on agrometeorological applications
and development of computerized
data-processing systems in St Lucia,
and on the establishment and operation of a network of automatic
agrometeorolo g ical stations in
Trinidad and Tobago.
In RA V, under the UNDP project
"Agrometeorology" in Malays ia,
5 000 coloured sheets of agroclimatic
map s and 32 500 black-and-white
sheets of crop zone maps for 16 crops
were printed for the use of agronomists and farmers.
A data coll ection platform was
installed in Papua New Guinea
under a UNDPlNew Zealand costsharing project with the support of
the Japan Meteorological Agency.

Requests for assistance under the WMO Voluntary Cooperation
Programme for expert services, spare parts and consumables, as
well as for implementing short- and long-term fellowships, were
received and some of the immediate requirements had been met. A
study tour at the invitation of the Republic of China was organized for
the Directors and/or Deputy Directors of the Hydrometeorological
Services of the NIS during May 1993. The purpose of the tour was to
acquaint senior officials of the NMHSs with the operation, organization and facilities of the State Meteorological Administration of
China. Some Directors and scientific officers of these Services have
already participated in meetings such as the IPCC Working Groups,
the Intergovernmental Meeting on the World Climate Programme, the
Intergovernmental Negotiating Committee for the Framework
Convention on Climate Change, etc.
Taking into consideration the common problems faced by these
countries, a WMO/UNDP donors' conference is being organized for
1994 with the aim of securing the necessary funding and ensuring the
proper partiCipation of the NIS Hydrological Services in the sustainable development processes in their respective countries.

A se ctoral support mission on
climate-change issues to ASEAN
Member countries was carried out
in November 1993 to formulate
specific cooperative projects at the
sub-regional level for the collective
and individual implementation of
Agenda 21 and the FCCC.
Several sectoral support missions
were carried out in 1993 to various
countries in Region VI. The main
purpose of these mission s was to
assess the existing Meteorological
andlor Hydrological Services and to
identify the requirements for their
development.
The UNDP project in Albania
entitled "Computerized data collection and processing syst em for the
hydro-energy manage m en t of the
River Drin" is almost complet . A
second phase of the project for the
d evelopment of background airpollution monito r ing in Hungary
was approved in May 1993 and its
implementation is under way.

Regional projects
The major programmes under implem entation in 1993 in RA I were the
African Centre of Meteorolo gical

Applications for Development
(ACMAD), established in Niamey
(Niger ); the AGRHYMET programme for CILSS countries; the
Drought Monitoring Centres for
Eas t ern and Southern Africa ,
establi s h e d in Nairobi (Kenya)
and Harare (Zimbabwe ); and the
FINNIDAISATCC/WMO Meteorology Programme for the SADC
countries.
Re solution 134 (EC-XLV) reaffirmed WMO's strong commitment
to the goa l s and objectives of
ACMAD. In addition, two Memoranda of Understanding were signed
between WMO , ACMAD and UNEP
respecLively, to facilitate holding the
Second Meeting of the Managem ent
Planning Group on the Climate
Network within the AMCEN framework a nd the joint organization in
1994 of a training workshop on the
u se a nd application of climate data
for climate impact studies , with the
RA I Working Group on Climate
Matters.
WMO has also been working in
close cooperation with African
economic sub-groupings s uch as
SADC, IGADD , CILSS, ECOWAS,
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DATA RESCUE - A TRUST·FUND PROJECT
Recognizing the serious loss of original climatological data records,
EC-XXXVIl (1985) strongly recommended the implementation of a
Data Rescue (DARE) project under which original data would be
collected and collated as an organized data set on microfiche. In
January 1992 a formal agreement between WMO and the Royal
Meteorological Institute (RMI) of Belgium established the International
Data Rescue Co-ordination Centre (IDCC). (See also p. 22.)
Three WMO Regions (RAs I, IV and V) are actually participating in
the project. By the end of the year, RA I was the most advanced in
the rescue activities with 38 out of 51 African countries participating.
The effort represents 30 000 microfiches or 2.5 million monthly climatological records, some stations having records of longer than 100
years. For the last four years, UNEP has provided the funds to equip
30 African countries with a microfilmer and microfiche reader/printer.
The implementation of the project, rescue missions, processing of
the data, preparation of organized microfiches from the original
microfilms, consumables for the participating countries, installation of

ECCAS and CEPGL* in the development and implementation of
common regional programmes in
support of environmentally sound
investments. Cooperation agreements are expected to be signed in
due course between WMO and some
of these sub-groupings.

,', See list of abbreviations on page 59.

equipment, training and co-ordination are registered under the
Special Trust Fund between Belgium and WMO.
RAs IV and Vare in the process of launching a "quick start" with
funds provided by Canada and the USA under the Climate and
Atmosphere Environment Activities Trust Fund with WMO.
A memorandum of understanding has to be agreed by scientific
customers and the owner of the data before any release of climatological information for scientific purposes by the participating country
or IDCC.
Aclimatological network of ten stations per 250 000 km 2 is in
preparation at IDCC. This will allow for broad studies of climate
change and for monitoring numerical model development and verification, and for preparation of user products to aid decision-making in
agriculture, water resource management, land use, energy conseNation, construction and transport.

Sponsored by Siemens Nixdorf,
an informal technical project planning meeting on Strengthening the
ASEAN Special Meteorological
Centre (ASMC) was held in Singapore,
1-3 November 1993. Five ASEAN
countries were represented. Experts
from Australia and Japan were also
invited. The meeting led to a support
project proposal for the ASMC, which
is being finalized for the approval of
potential donors.

TECHNICAL CO·OPERATION PROGRAMME MEETINGS
Date and place

Title

1-5 February
Geneva

Familiarization Meeting of Directors of Hydrometeorological
SeNices of the Newly Independent States

2-4 March
Geneva

Informal Planning Meeting on the Voluntary Cooperation
Programme (VCP)

10-23 May

VCP Study Tour to China for NIS Countries

Beijing, China
12 June
Geneva

Twenty-seventh session of the Executive Council Panel of Experts
on the WMO Voluntary Cooperation Programme (VCP)

28-30 July
Tegucigalpa, Honduras

Meeting of the Coordinating Body of the WMO/FINNIDA Project
for the Central American Isthmus

6-8 October

Sixth Tripartite Review meeting of the FINNIDAISATCCIWMO
Meteorology Project

Gaborone, Botswana
11-15 October
Alma-Ata, Kazakhstan

Intergovernmental Council on Hydrometeorology

12- 13 October

Coordination meeting on the Drought Monitoring Centre activities

Harare, Zimbabwe

42

Global Environment Facility
(GEF)
Six countries (Algeria, Argentina,
Brazil, China, Indonesia and Kenya)
have now signed agreements to participate in the project entitled "Global
monitoring of greenhouse gases including ozone". This US $4.8 million
GEF project is managed by UNDP,
the World Bank and UNEP and
executed by WMO. It will provide
the equipment and training to enable stations to measure greenhouse
gases, ozone, solar radiation and
other parameters.
Active negotiations were continued for the approval of the US $1.9
million GEF-supported project
"Monitoring of Ozone and UV-B in
the Southern Cone countries".
WMO will serve as the executing
agency for the two-year, US $2.988
million GEF project for the InterAmerican Institute for Global Change
Research (lAl). The GEF-IAI Project
aims to enhance the capacity of the
participating countries to conduct
research on global change and to use
data, scientific results and other products of such research in addressing
related policy issues. The participating countries in the IAI include
Argentina, Bolivia, Brazil, Canada,
Chile, Colombia, Costa Rica, Cuba,
Dominican Republic , Ecuador,
Mexico, Panama, Paraguay, Peru,
Uruguay and the USA.
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Voluntary Cooperation
Programme (VCP)
Within the framework of the VCP
(ES), donor Members provide equipment and expert services as well as
fellow ships in response to specific
requests. In 1993, the contribution of
donors to the VCP(ES) was about
US $7.18 million.
In 1993, 80 countries received
support for a total of 141 VCP projects. Of these projects, 69 were
completed in 1993 and 72 are continuing. Thirty-one were aimed at
strengthening surface stations, 32 at
strengthening upper-air stations, six
at installing satellite receiving
stations, 42 at improving the GTS
and 15 at strengthening climatological activities primarily through the
installation of CLICOM systems; 15
other projects were related to radar
stations, data-processing systems,
workshops , training activities and
GAW activities. During 1993 , 96
short-term and 54 long-term fellowships were under implementation
within the framework ofthe VCP.
VCP donors contributed cash
amounting to about US $513 600 to
the VCP Fund in 1993. The fund
was u se d for various types of
support, e.g. provision of spare parts,
expert services and fellowships , in
accordance with the allocations
made by the Executive Council.
In 1993, three loans were granted
under the WWW Implementation
Support Revolving Fund of the VCP.

WMO Natural Disaster
Assistance Fund
The Netherlands contributed to the
WMO Natural Disaster Assistance
Fund in 1993 to replace equipment
destroyed during flood s in the
Republic of Yemen.

Trust-fund projects
Progress continued satisfactorily in
the implementation of the project to
rehabilitate the Sudan Meteorological Department financed under
FIT by FINNIDA. Installation of
meteorological and data-processing
equipment, as well as the training
of nationals, was compl eted. The
remaining funds availab le under
the project are being u sed for pro-
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curement of s pare parts and consumable s. An evaluation of the
project is planned for early next year
before its termination.
An Ibero-American Climate Project proposal is being developed with
support from Spain and the InterAmerican Development Bank.
Other initiatives being pursued
include projects in Brazil and Peru,
with the pos sible s upport of the
World Bank; a proposed Argentina!
Uruguay project through the Joint
Technical Cooperation Commission
of SaIto Grande, with national funds;
and a regional project for the
English-speaking Caribbean countries , with possible support of the
European Economic Commission.
FINNIOAlCentral American Isthmus

Project activities and objectives in
agrometeorology, applications of
climatology, sediment sampling,
design of hydrological networks and
computerized data processing were
better defined and formulated for
smoother implementation by specialized consultants who also trained
local personnel in the seven participating countries (Belize, Costa Rica,
EI Salvador, Guatemala, Honduras,
Nicaragua, Panama). A mid-project
review mission analysed in detail
progress achieved and established
clear guidelines for the future. Particular emphasis was placed on the
need to concentrate efforts in establishing the satellite-based meteorological telecommunications system.
IBAMAlBrazil

Support to the Brazilian Ministry
of the Environment (IBAMA) was
limited to the provision of institutional s upport through service
conLracts of national experts in
various field s and a small quantity
of equipment and instruments. An
in-depth review was made at the end
of the year to re-orient project activities and to re-phase their implementation according to a more realistic
funding schedule.

~
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Regular budget
Eighty-one countries received assistance totalling US $1.23 million from
the regular budget during 1993. Of
this, 55 per cent financed 17 training
courses, seminars, workshop s, etc.
and 45 per cent financed fellowships.
Dur ing the year 45 new fellowship s were awarded of which eight
were long-term or of university level.
Financial support was also given to
18 participants in group training and
study tours.

Associate Experts Scheme and
UNVs
One Junior Professional Officer
(JPO), financed by France, was
assigned to the Secretariat in July
1993. Italy financed two Associate
Experts : one in Cape Verde in the
field of hydrology, and the other
at the Secretariat as a JPO . In addition , the Netherlands is financing two Associate Experts: one in
Central Africa (hydrology) and one
in Guinea-Bissau (data processing).
Finland and the Netherlands
continued to s upport developing
countries under this scheme, with
experts assisting in data processing
and operational hydrology in the
Central American Isthmus.
Four UNVs are working in Africa:
t wo in Central Africa (agrometeorology and hydrology), one in Rwanda
(data processing), and one in Sao
Tome and Principe (data processing).

Resource Mobilization Unit
A Resource Mobilization Unit was
created in the Secretariat. Since
starting its operation on 1 March
1993, it initiated a series of negotiations with a number of major financial ins ti tu tions , Lrans -national
companies, large consulting engineering firms and others with a view
to obtaining financial support for
technical cooperation projects.

MARNR*Nenezuela

Although the total financial provision under the project was substantially increased, actual implementation was low during 1993.

'" MARNR: Ministerio del Ambiente y de los
Recursos Naturales Renovables
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The Regional Office for Africa
The Office continued to assist the
Members of RA I in implementing
WMO programmes in the Region. It
provided the necessary support to
Mr K. Konan~, President of RA I,
and to the subsidiary bodies of the
Association.
During 1993 the Office further
contributed to the development and
promotion of sub-regional cooperation in meteorology among economic groupings and maintained close

WMO ANNUAL REPORT 1993

WMO ANNUAL REPORT 1993

contact with regional and international organizations such as the
Economic Commission for Africa
(ECA), the Mrican Ministerial Conference on Environment (AMCEN),
the United Nations Environment
Programme (UNEP) etc.
Preparations were initiated for
XI-RA I and consultations were held
with all concerned.
The Office maintained regular
contact with Members and, in particular, continued to prepare and
publish its six-monthly newsletter.

Regional Office for the Americas
The Regional Office for the Americas
continued to work in close coordination with the successive presidents
ofRA IV, Mr C. E. Berridge and Lic.
N . Kawas, and of RA III, Mr G.
Palacios Aguirre (acting) and Lic. W.
Castro Wrede.
At the kind invitation of the
Governments of Mexico and of
Paraguay, the eleventh sessions of
Regional Associations IV and III
were successfully held in Mexico

ELEVENTH SESSION OF REGIONAL ASSOCIATION IV (NORTH AND CENTRAL AMERICA)
The eleventh session of the Association was held in Mexico City
change and natural disasters, which are of vital importance to the
from 12 to 21 May. Mr N. Kawas (Honduras) was elected president
countries in Region IV. The session identified areas of major concern,
for the next inter-sessional period and Mr S. Pollonais (Trinidad and
such as prevention and mitigation of natural disasters, strengthening
Tobago) vice-president.
the contribution of NMHS to socio-economic development, and
Special attention was given to the improvement of meteorological
reducing vulnerability to climate change and variations, including the
telecommunications. The Association noted with satisfaction the
impacts of the EI Nino-Southern Oscillation and sea-level change.
approval of the plan for the satellite-based Regional Meteorological
The Association noted the contribution of the Agrometeorological
Telecommunication Network in RA IV. This plan will improve inforBibliography Centre of Lima, Peru, to the Members of RA IVand
mation exchange for the benefit of the countries in the Region.
requested the Secretary-General to continue to ensure effective
It was emphasized that weather radars were an essential composupport to the Centre.
nent of the observing system in the Caribbean and Central America,
especially regarding severe weather phenomena. Consequently, the
Working Group on Planning, Coordination and Implementation of
WWW Systems was requested to carry out a complete study on a
new regional radar network for the consideration of the Association
and the Hurricane Committee.
The session noted with interest that major efforts were under way
within the Secretariat to develop public information activities in
support of the scientific and technical
programmes. It recommended that items of
regional concern as well as those of individual Members should be taken into account
in the implementation of the programme.
The Association expressed its gratitude
to the Secretary-General for his action in
exploring all possible sources of external
funding for WMO technical cooperation
activities.
It was noted that the Long-term Plan
clearly reflects the new major issues related
to global environmental problems and
sustainable development, including climate
PartiCipants at the eleventh session of Regional Association IV, Mexico City, 12-21 May 1993
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ELEVENTH SESSION OF REGIONAL ASSOCIATION III (SOUTH AMERICA)
The eleventh session of Regional Association IIIwas held in the city of
Asuncion, Paraguay, from 22 to 30 September.
During the session, the Association adopted 11 resolutions and
made many recommendations. Working groups were re-established
and a Working Group on Education and Training in the Region, chaired
by the vice-president of the Association, was set up.
Among the WWW-related items discussed were:
• The need for a comprehensive modernization plan of the Regional
Meteorological Telecommunication Network, transforming the
present low-speed network into an efficient data-communication
network, using higher speeds and more advanced protocols; the
use of two-way, point-to-multipoint telecommunication services via
satellite; upgrading of the RegionalTelecommunication Hubs; and
the corresponding training of local personnel in the new systems.
• Improvement of telecommunication circuits, using new communication techniques to increase the quality of error checking and
achieve faster transfer rates, with the ultimate objective of bringing
about faster and more reliable data availability in RA III.

The Association reviewed regional priorities in relation with the
WMO Long-Term Plan - all components of the World Weather Watch
were accorded first priority, followed by the Hydrology and Water
Resources Programme.
Special attention was given to the item on commercialization of
Meteorological Services. The Association requested the Executive
Council to give the maximum attention to this issue.
The Secretary-General's action on the follow-up of UNCED was
noted with appreciation, particularly as regards keeping Members fully
involved and maintaining close liaison with other UN bodies. It was
agreed that Members should keep the Secretary-General informed
of their UNCED follow-up activities, especially those related to WMO
programmes.
The Association expressed its gratitude to the Government of
Paraguay for hosting the Regional Office and for the excellent facilities.
Mr Castro Wrede (Paraguay) was elected president of Regional
Association III and Col. L. Acosta Alvarez (Peru) vice-president.

• Automation of National Meteorological Centres in South America
and the request to the Secretary-General to assist in identifying
financial resources for the project.

(May) and Asuncion (September),
respectively. The Office played a
very active role in both sessions.
During 1993, improvements were
introduced in the new premises
provided by the Governm ent of
Paraguay, in particular through
the procurem ent of new equipment
to enhance the existing facilities
and by the e stablishment of PC
links between the Office and WMO
Headquarters.
In early September, the Regional
Office was strengthened by the
recruitment of a third professional
officer. Moreover, to meet Members'
requirements, a hydrologist visited
several countries in the Region.
The Secretary-General vi sited
some countries in the Re gion. He
participated in the eleventh sessions
of Regional Associations III and IV
and m et th e d elegates and th e
permanent representatives attending these events .
Utili zing the new faciliti es, the
biannual bulletin of the Regional
Office for the Americas was structured in compliance with the suggestions r eceived from Members.
In 1993 , the Office continued to
giv e prefer ential attention to the

telecommunication system with the
aim of improving it to the maximum.
Mention should be made of the
support made available to Central
American countries through the
Government of Finland, th e progress achieved in implemention of
the project r elate d to th e radar
network and the support received
from the Government of Spain for
the preparation of the project entitled "Clima Iberoamericano".

Regional Office for Asia and the
South-West Pacific
The Office continued to play an
active role in promoting cooperation
among Members in meteorological
and hydrological activities at the
regional and sub-regional levels. An
important example is the establishment of the ASEAN Sp ecialized
Meteorological Centre in Singapore,
which became operational in
January 1993. With assist ance from
the WMO VCP, meteorologists from
the ASEAN national Meteorological
Services were attached to the Centre
with the purpose of becoming familiarized with its operation.
In carrying out its functions, the
Office provided support in particular

to the three tropical cyclone bodies in
Regions II and V: the RA V Tropical
Cyclone Committee for the South
Pacific and the South-East Indian
Ocean, the ESCAPIWMO Typhoon
Committee and the WMO /ESCAP
Panel on Tropical Cyclones. It also
contributed to the sixteenth meeting
of the ASEAN Sub-Committee on
Meteorology and Geophysics, which
was held in the Philippines.
Two issues of the Regional N ewsletter were published in 1993. This
publication is considered an effective
means for exchange of information
among Members.
The Office continued to collaborate closely with Mr H. A. Taravat,
presidenL of RA II, and Mr Paul Lo
Su Siew, former president of RA V.
It al so provide d s upport to Dr S .
Karjoto , acting president ofRA V.
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Regular budget
The maximum expenditure approved
by Eleventh Congress for the eleventh
financial period (1992-1995) was
SFR 236 100 000. The budget
approved by Congress was based on
zero real growth in programmes. For
the first time, however, Congress
made provision in the maximum
expenditure for "full budgeting" to
cover cost increases due to inflation
during the financial period. This
affords more stable purchasing
power to the WMO Programmes.
The budget adopted by EC-XLIII
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for the first biennium (1992-1993)
was SFR 112 010 000. The budget
which EC-XLV adopted for the
second biennium (1994-1995) was
SFR 122 400 000. It took account of
lower actual inflation during the first
17 months of the first biennium and
also lower projected inflation for
the second biennium. EC-XLV also
approved the reappropriation of
any unspent balances remaining
from the budget of the first biennium
to the corresponding parts and
sections of the second biennium for
the continued implementation of
the programmes.

BUDGET FOR THE FIRST BIENNIUM (1992-1993) AND SECOND
BIENNIUM (1994-1995) (IN SFR '000)
Parts

Programmes

Budget

Budget

1992-1993

1994-1995

1.

Policy-making organs

2326.3

4276.5

2.

Executive management

5234.2

6123.8

3.

Scientific and technical programmes:

3.0

Overall co-ordination of the
scientific and technical programmes

1 564.0

2289.6

World Weather Watch Programme

12696.0

13651.8

3.2

World Climate Programme

11372.7

11 932.6

3.3

Atmospheric Research and
Environment Programme

7449.3

7757.9

3.4

Applications of Meteorology Programme

5962.0

6906.1

3.5

Hydrology and Water Resources Programme

5406.9

5292.9

3.6

Education and Training Programme

7657.2

7428.9

3.7

Regional Programme

6714.5

6802.0

58822.6

62061 .8

4.

Technical Cooperation Programme

1197.1

1 711.3

5.

Programme support services and
publications

23992.0

24778.4

6.

Administration

18107.7

20945.3

7.

Other budgetary provision

2330.1

2502.9

11201 0.0

122400.0

Total
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Contributions
Assessed contributions for the year
1993 totalled SFR 56 005 000. As a
result of changes in the Membership
these assessments were reduced
by SFR 61238 to SFR 55943 762 .
Total assessments for the biennium
1992-1993 were SFR 111 948 762.
Unpaid contributions in respect of
these assessments amounted to
SFR 14 836 758 at 31 December
1993. Total unpaid contributions
due from Members at 31 December
1993 were SFR 17 634 766 as compared with SFR 25530251 at 31
December 1992 and SFR 16 322 541
at 31 December 1991. On 1 January
1994, 38 Members had forfeited their
rights in accordance with decisions
of Congress as compared with 34 at
1 January 1993.

Working Capital Fund
In 1993, no advances were made
from the Working Capital Fund to
the General Fund.

Extra-budgetary expenditure

3.1

Total Part 3: Scientific and technical programmes
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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 and for GCOS, JCRF,
CAEA, IPCC, TOGA, IGMlWCP.

DISTRIBUTION OF STAFF BY NATIONALITY AND REGION (on 31 December 1993)

u
RA I - Africa
Algeria
Burkina Faso
Burundi
Cameroon
Egypt
Eritrea
Ethiopia
Ghana
Guinea
Kenya
Liberia
Mauritius
Morocco
Niger
Nigeria
Senegal
Sudan
Tunisia
United Republic of Tanzania
Zambia
Zimbabwe

P

3

1
2
1
2
1
1

29

9

1
1
3
3
1
4
1
1
1

3
3
1
3
1

7

2

1
1
1
2
1
1

7

Total
1
1
1
1
1
1
1
1
2
2
1
2
3
1
1
1
2
2
2
1
1

2

7

RA 11/ - South America
Argentina
Bolivia
Brazil
Chile
Colombia
Guyana
Paraguay
Uruguay

S

1
1
2
2

19

RA II - Asia
Bangladesh
Cambodia
China
India
Iran, Islamic Republic of
Japan
Pakistan
Republic of Korea
Sri Lanka

G

16

1
1

1
1
1
3
1
1
1
1

3

10

U

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

G: General Service category staff (established posts)

Total

Secretary-General, Assistant Secretary-General)

S

Total

1
2
1
7

2

4

1
5
1
1
1
2
1
13

17

4

4

25

3
1

RA VI - Europe
Austria
Belgium
Denmark
Finland
France
Germany
Greece
Hungary
Ireland
Italy
Jordan
Netherlands
Norway
Poland
Portugal
Romania
Russian Federation
Spi3in
Sweden
Switzerland
United Kingdom of Great Britain
and Northern Ireland

P: Professional category staff and above (established posts)

U: Unclassified posts at the Secretariat (Secretary-General, Deputy

G

1
4
1

RA V- South-West Pacific
Australia
Brunei
Indonesia
New Zealand
Philippines

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

P

1
1

3
1
5

3
1
3
2
7

6

9

16

1
12
1
2
7

31

4

1
5
1
1
55
4
2
1
5
5
1
1
2
2
1
1
19
9
2
42

12

16

4

33

2

62

115

14

193

3

96

119

22

28

5
1
9
4
1
1
1
1
1

43

3

3
4

1
2

3

11 8

5
8

147

218

21

50
21

21

289

S: Supernumerary staff (P and G categories)
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World Weather Watch Department
(Director: J. Rasmussen)
World Climate Programme Department
(Director: V. Boldirev)
Joint Planning Staff for WCRP*
(Director: P. Morel)
Joint Planning Office for GCOS**
(Director: T. W. Spence)

Deputy
Secretary-General
(D. N. Axford)

Atmospheric Research and Environment
Programme Department
(Director: F. Delsol)
Hydrology and Water Resources
Department (Director: J. Rodda)

Administration Department
(Director: J. K. Murithi)
Technical Cooperation Department
(Director: R. A. de Guzman)

Secretary-General
(G. O. P. Obasi)

Regional Offices:
Africa (Director: W. Degefu) ;
the Americas (Director: G. Lizano);
Asia and the South-West Pacific
(Director: R. P. Sarker)
Regional programme coordination ,
UN and external relations, public
information (Director: S. Chacowry)
Special duties:
Intergovernmental Negotiating
Committee for a Framework Convention
on Climate Change
(Acting Director: J. L. Breslin)
Intergovernmental Panel on Climate
Change (Secretary: N. Sundararaman)

Assistant
Secretary-General

(A. S. Zaitsev)

Education and Training Department
(Director: G. Necco)
Languages, Publications and
Conferences Department
(Director: A. W. Kabakibo)
Long-term planning
Formulation of programme and budget
WMO Bulletin

* World Climate Research Programme-Coordination in
accordance with the WMO/ ICSU agreement
** Global Climate Observing System-Coordination in
accordance with the WMO/ ICSU/IOC/UNEP agreement
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Coordination of arrangements
.
for Congress and EC

ANNEX I

MEMBERS OF THE
WORLD METEOROLOGICAL ORGANIZATION (31.12.1993)

I. Members (States) under the terms of Article 3, paragraphs (a), (b) and (c) of the Convention (169)
Afghanistan
Albania
Algeria'
Angola
Antigua and Barbuda
Argentina'
Armenia
Australia'
Austria'
Bahamas'
Bahrain
Bangladesh
Barbados'
Belarus'
Belgium'
Belize
Benin
Bolivia
Botswana
Brazil'
Brunei Darussalam
Bulgaria'
Burkina Faso'
Burundi
Cambodia'
Cameroon
Canada
Cape Verde
Central African Republic'
Chad
Chile
China'
Colombia
Comoros
Congo
Costa Rica
Cote d'ivoire'
Croatia
Cuba'
Cyprus'
Czech Republic
Democratic People's
Republic of Korea
Denmark'

Djibouti
Dominica
Dominican Republic
Ecuador'
Egypt'
EI Salvador
Eritrea
Estonia
Ethiopia
Fiji'
Finland'
France
Gabon'
Gambia'
Georgia
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'
Kazakhstan
Kenya'
Kuwait'
Lao People's Democratic
Republic'
Latvia
Lebanon
Lesotho'

Liberia
Libyan Arab Jamahiriya'
Lithuania
Luxembourg'
Madagascar'
Malawi'
Malaysia'
Maldives
Mali'
Malta'
Mauritania
Mauritius'
Mexico
Mongolia'
Morocco'
Mozambique
Myanmar
Namibia
Nepal
Netherlands'
New Zealand'
Nicaragua'
Niger'
Nigeria'
Norway'
Oman
Pakistan'
Panama
Papua New Guinea
Paraguay
Peru
Philippines'
Poland'
Portugal
Qatar
Republic of Korea'
Republic of Yemen
Romania'
Russian Federation'
Rwanda'
Saint Lucia'
Sao Tome and Principe
Saudi Arabia
Senegal'

Seychelles'
Sierra Leone'
Singapore'
Slovakia
Slovenia'
Solomon Islands
Somalia
South Africa**
Spain'
Sri Lanka
Sudan
Suriname
Swaziland
Sweden'
Switzerland
Syrian Arab Republic
Tajikistan
Thailand'
The former Yugoslav
Republic of Macedonia'**
Togo
Trinidad and Tobago'
Tunisia'
Turkey
Turkmenistan
Uganda'
Ukraine'
United Arab Emirates
United Kingdom of Great
Britain and Northern Ireland'
United Republic of Tanzania'
United States of America
Uruguay'
Uzbekistan
Vanuatu
Venezuela
Viet Nam, Socialist
Republic of
Yugoslavia'
Zaire'
Zambia'
Zimbabwe'

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

Note:

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
The General Assembly decided on 8 April 1993 to admit to United Nations membership the State being provisionally referred to for all purposes within the
United Nations as "the former Yugoslav Republic of Macedonia" pending settlement of the difference that had arisen over its name.
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
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EXECUTIVE COUNCIL
Zou Jingmeng (China)
J. W. Zillman (Australia)
S. Alaimo (Argentina)
A. Lebeau (France)

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

Presidents of Regional Associations
RA I (Africa):

RA III (South America):
W. Castro Wrede (Paraguay)

K. Konare (Mali)

RA IV (North and Central America):

RA II (Asia):
H. A. Taravat (Iran, Islamic Republic on

N. Kawas (Honduras)

RA V (South-West Pacific):
S. Karjoto (Indonesia) (acting)
RA VI (Europe):
A. Grammeltvedt (Norway)

Elected members
M. E. Abdalla (Sudan)
A. A. Algain (Saudi Arabia)
I. H. AI-Majed (Qatar) (acting)
M. Bautista Perez (Spain)
A. Bedritsky (Russian Federation) (acting)
A. Cissoko (Cote d' ivoire)
A. J. Dania (Netherlands Antilles)
D. K. Dawson (Canada) (acting)

E. Ekoko-Etoumann (Cameroon)
G. Faraco (Italy) (acting)
H. M. Fijnaut (Netherlands)
E. W. Friday (USA)
J. Hunt (United Kingdom) (acting)
R. L. Kintanar (Philippines)
J. C. de Jesus Marques (Brazil)
B. Mlenga (Malawi)

T. Mohr (Germany) (acting)
E. A. Mukolwe (Kenya)
L. Ndorimana (Burundi) (acting)
K. Ninomiya (Japan) (acting)
N. Sen Roy (India) (acting)
H. Trabelsi (Tunisia)
J. Zielinski (Poland)

REGIONAL ASSOCIATIONS
Regional Association I (Africa)
President:

K. Konare (Mali)

Vice-president: Vacant

Regional Association II (Asia)
President:

Regional Association III (South America)
President:

W. Castro Wrede (Paraguay)

Vice-president: L. Acosta Alvarez (Peru)

Regional Association IV

H. A. Taravat (Iran, Islamic

(North and Central America)

Republic on

President:

Vice-president: Z. Batjargal (Mongolia)

N. Kawas (Honduras)

Regional Association V (South-West Pacific)
President:

S. Karjoto (Indonesia) (acting)

Vice-president: Vacant

Regional Association VI (Europe)
President:

A. Grammeltvedt (Norway)

Vice-president: P. Steinhauser (Austria)

Vice-president: S. Pollonais (Trinidad and Tobago)

TECHNICAL COMMISSIONS
Commission for Aeronautical Meteorology (CAeM)
President:

C. H. Sprinkle (USA)

Vice-president: N. D. Gordon (New Zealand)
Commission for Agricultural Meteorology (CAgM)
President:

C. J. Stigter (Netherlands)

Vice-president: M. J. Salinger (New Zealand)
Commission for Atmospheric Sciences (CAS)
President:

D. J. Gauntlet! (Australia)

Vice-president: A. Divino Moura (Brazil)
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Commission for Basic Systems (CBS)
President:

A. A. Vasiliev (Russian Federation)

Vice-president: S. Mildner (Germany)
Commission for Climatology (CCI)
President:

Observation (CIMO)
President:

J. Kruus (Canada)

Vice-president: A. van Gysegem (Belgium)

W. J. Maunder (New Zealand)

Vice-president: Y. Boodhoo (Mauritius)
Commission for Hydrology (CHy)
President:

Commission for Instruments and Methods of

K. Hofius (Germany)

Vice-president: G. Arduino (Uruguay)

Commission for Marine Meteorology (CMM)
President:

R. J. Shearman (United Kingdom)

Vice-president: Lim Joo Tick (Malaysia)

--

STRUCTURE OF THE WORLD METEOROLOGICAL ORGANIZATION

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

TECHNICAL COMMISSIONS

REGIONAL ASSOCIATIONS

Commission for Basic
Systems (CBS)

Regional Association I Africa
Regional Association II Asia

Commission for Instruments
and Methods of Observation
(CIMO)

Regional Association III South America

Commission for Hydrology
(CHy)

Regional Association IV North and Central
America

Commission for Atmospheric
Sciences (CAS)

Regional Association V South-West
Pacific
Regional Association VI Europe

EXEC UTIVE 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 Aeronautical
Meteorology (CAeM)
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. JSC for
WCRP , Intergovernmental
Panel on Climate Change,
JSTC for GCOS

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 (1 989-1993)

Table I

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

Number of UNDP and
TF expert missions'

Value in US $ (millions)
of assistance provided

Number of UNDP and
TF fellowships awarded

Year

UNDP

TF

UNDP

TF

UNDP

TF

UNDP

TF

Total

1989

117

59

220

45

106

14

15065

4738

19803

1990

115

35

214

46

105

37

16796

7427

24223

1991

111

36

153

52

145

56

15583

7862

23445

1992

99

36

127

59

74

79

11984

5828

17812

1993

60

32

148

74

69

23

7320

10064

17384

*

including six UN Volunteers, five associate experts and 34 national experts

Table II

Distribution of expert missions in 1993 by field of activity
Programme / Number of expert missions

Field of activity
UNDP
Agrometeorology
Automatic data processing

VCP

TF

RB

Total

18

14

32

8

4

12

Climatolo9Y
2

Computer science/techniques
Hydrometeorology/hydrology

18

Instruments/electronics

18

36

3

4

Marine meteorology
Meteorological telecommunications
Meteorology
Training
:rotal

52

3

3
26

9

35

6

4

10

82

54

136

Nationality and category of WMO experts who served in 1993

Table III

Nationality

Associate National Volunteer Other

Total

Algeria
Argentina
Australia
Bangladesh
Brazil
Burkina Faso
Canada

4
18

Cape Verde
Chile
Colombia
Costa Rica
Czech Republic
Ecuador
Egypt
Ethiopia
Finland
France
Gambia
Germany
Ghana
Guinea
Guinea-Bissau
India
Italy
Kenya
Madagascar
Malawi

Table IV

1

3

2
2

4
1
20
3

6
1

6

3
2

4
5

1

1

2
1

2

2
5

3
5

2

2

1

1

3
9
2

3
10
3
2

Nationality

Associate National Volunteer Other

Mali
Mauritania
Mexico
Netherlands
Niger
Nigeria
Norway

5
2

3
2
2

Peru
Philippines
Senegal
Sudan
Switzerland
Togo
United Kingdom of
Great Britain and
Northern Ireland
United Republic of
Tanzania
United States
of America
Uganda
Venezuela
Zaire
Zambia
Zimbabwe
Total
(from 48 countries)

4

Total
6
2
2

3
3
3

1
2
3
1
2

2
3
1
2

9

9

2

6
1
2

5

34

92

6

137

Distribution of fellowships in 1993 by field of study
Programme / Number of fellows

Field of study

Agrometeorology

UNDP

VCP

TF

RB

Total

26

9

15

15

65
4

Automatic data processing

3

Climatology

7

3

Computer science/techniques

5

7

Hydrometeorology/hydrology

18

Instruments/electronics
Meteorological telecommunications
Meteorology

8

19

3

2

17

28

13

11

70

11

29

2

6

48

4

6

49

96

Other

3

Total

126

10
37

94

2
178

73

276
6

108

515

53

Nationality of WMO fellows under training in 1993

Table V

Programme / Number of fellows
Nationality
UNDP

VCP

TF

RB

Programme / Number of fellows

Total

Region I

Total (Region I)

54

UNDP

VCP

TF

RB

Total

2

7

2

4

Region II

Algeria
4
Angola
Benin
4
Botswana
2
Burkina Faso
1
Burundi
2
Cameroon
Cape Verde
1
Central African Republic 2
Chad
Comoros
Congo
Djibouti
Egypt
Eritrea
Ethiopia
21
Gabon
2
Gambia
2
Ghana
Guinea
Guinea-Bissau
3
Kenya
5
Lesotho
Liberia
Madagascar
Malawi
1
Mali
3
Mauritania
Mauritius
Mozambique
Niger
4
Nigeria
2
Rwanda
2
Sao Tome & Principe
1
Senegal
Seychelles
Sierra Leone
Sudan
Swaziland
Togo
Tunisia
Uganda
United Republic
of Tanzania
Zaire
Zambia
Zimbabwe

Nationality

1
6

0
4

3
2
2
2
7

4

2
3
2
3
3

3

3
1

3

2

2

2
1
3

5

3
4
2
1
3

4
4

4
2

2
2
2

2
2
3
2
5

1
3

3

105

4
9
2
1
9
10
8
4
3
10
3
4
9
3
2
27

4
2

5
6 ·

8
13

Afghanistan
China
Democratic People's
Republic of Korea
Hong Kong
India
Iran, Islamic Republic of
Iraq
Macau
Mongolia
Myanmar
Nepal
Oman
Pakistan
Republic of Yemen
Sri Lanka

6
2

2
2

76

42

54

10
3
14
5
277

5
2
4
14

3

2

4
1

18

3
2

5
2
1
3
4
1
2
5
10
1
5
4

3
3
1
2

2

1

2

8

1

Thailand
Turkmenistan
Uzbekistan
Vietnam
Total (Region II)

8

23

6
11
5
3
6
4
3
3
3
14
5
2
2
3
3
24
2
3
4
6

3

2

4

19

6

4

10

39

30

88

Region III
Argentina
Bolivia
Brazil
Chile

2
1
2

5
1
3
4

Colombia
Ecuador
Guyana
Paraguay

14
3

5
2

Peru
Suriname
Uruguay

3

2

Venezuela
Total (Region III)

2

5
1
5
2

27

58

1
3

31

2
5
2
5
18
8
3
2

2

WMO technical assistance
(Total delivery US $26.30 million in 1993)

Table V (cant.)

Programme / Number of fellows
Nationality
UNDP

VCP

TF

RB

Total

Region IV

•

RA-I(50)
RA- II (26)

•

RA- III(12)

•

RA-IV(18)

•

RA-V(8)

•

RA-VI(22)

Breakdown by number of countries in each Region receiving
assistance (total 136 countries)

Bahamas
Barbados
Belize
Cayman Islands
Costa Rica
Cuba
Dominican Republic
EI Salvador
Grenada
Guatemala
Honduras
Jamaica
Netherlands Antilles
Nicaragua
Panama
Trinidad and Tobago

2
3
2
1
2

2
3
3
1

4

2

6

7

2
10

2
12
1
2

1
2

8

4
4

2
4
6
2

4.7 %
Total (Region IV)

15

31

10

56

Region V

•

UNDP
VCP (ES)

•

VCP(F)

.TF

. RB

1.9%

Breakdown by source of funds

Brunei Darussalam
Fiji
Indonesia
Malaysia
Papua New Guinea
Philippines
Singapore
Vanuatu
Total (Region V)

2

2

1
2
2
8

4
3

1
2
2

11

8

21

2

3

1
2

2

3
3
2

6

9

15

138

515

5

Region VI

•

Experts
Fellows

Bulgaria
Estonia
Jordan
Latvia
Poland
Romania
Slovakia
Ukraine

1

Seminars

Total (Region VI)
•

Equipment

•

Miscellaneous

GRAND TOTAL
(from 109 countries)

126

178

73

Breakdown by type of assistance
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Host countries which trained WMO fellows in 1993

Table VI

Programme / Number of fellows
Host country
UNDP

Algeria
Argentina
Australia
Barbados
Belgium
Brazil
Burkina Faso
Canada
Colombia
Costa Rica
Egypt
France
Germany
Greece
Guatemala
Hungary
India
Ireland
Israel
Italy
Kenya
Malawi
Mexico
Netherlands
Niger
Nigeria

Table VII

VCP

TF

RB
15
6

2
3
3

11
4

3

2
1
20
7

5
2

7
4
3
2

8
8
2
3

19

4
5
1

2

5

32
4

2

2
21

2
3

6

13

4

Programme / Number of fellows

Total

16
8
1
5
15
7
1
2
8
24
9
11
1
1
9
4
32
3
10
2
43
4
1
3
39

UNDP

Philippines
Portugal
Republic of Korea
Russian Federation
Senegal
Spain
Sweden
Switzerland
Tunisia
Turkey
United Kingdom of
Great Britain and
Northern Ireland
United States of
America
Ukraine
Zambia
Zimbabwe

VCP

TF

2
10

4

RB

Total

8

7
14
17
27
2
10

7

7

7

12

8

56

14

85
8

5
17

27
2
2

5

11

34

18

52
8

3

5

Total
(41 host countries)

126

7

2
178

73

515

138

NOTE: Some students studied in more than one country and some
studied under more than one programme.

Fellowships awarded in 1993

The economic changes in most of the countries hosting training institutions, in particular the RMTCs, have resulted in unexpected large
increases in the cost of fellowships, especially in tuition fees. The
marked reduction in UNDP projects has resulted in a corresponding
reduction in the number of fellowships awarded from this source.
Due to economic constraints and changing sectoral priorities in
most VCP donor countries, the number of VCP fellowships awarded
is also decreasin9. Furthermore, with the advent of the Newly
Independent States and others with their economies in transition,
the requirement for fellowships has substantially increased. The
Secretariat therefore pursued its initiatives during the year to increase
the traditional fellowship financial resources by tapping additional
extra-budgetary resources and new potential sources of funding for
the fellowships programme.
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Host country

Programmes
or sources
of support

UNDP

Long-term
fellowships

Short-term
fellowships

Training events
of short
duration

6

40

23

13

63

16

3

1

Trust Funds

6

16

WMO regular
budget

7

25

18

32

147

59

VCP
VCP(F)

Total

WMONo.

WMONo.

Mandatory publications
Basic documents
49

60

306

386

407

485

544

Technical Regulations (Basic documents No.2)
Volume I - General meteorological standards and recom mended practices (1988 edition): French-Spanish
Supplement No.1: English- French-Spanish
Volume II - Meteorolog ical service for international air
navigation (1992 edition): French-Russian-Spanish
Supplement No.1 : English- French-Russian-Spanish
Supplement No.2: English
Volume 111- Hydrology (1988 edition)
Supplement No.1: English- French-Spanish

Operational publications
2

Meteorological Services of the world
(bilingual English/French)
Supplement: October 1993

5

Composition of the WMO (bilingual English/French)
1993 editions in January, April, July and October

9

Weather reporting (bilingual English/French)
Volume A - Observing stations (November 1992 and
May 1993 editions)
Volume C - Transmissions (November 1992 and May 1993
editions; September 1992 and January, March July and
September 1993 supplements)
Volume D - Information for shipping (October and December
1992 and February, April, June and August 1993 supplements)

Agreements and working arrangements with other international organizations (1988 edition)
Supplement No.2: English- French-Spanish
Manual on Codes
Volume I - International codes (1988 edition):
Supplement NO.3: Spanish
Supplement NO. 4: English-French-Russian- Spanish
Supplement NO.5: English-French
Volume II - Regional codes and national coding
practices (1987 edition):
Supplement No.6: English-French
Manual on the Global Telecommunication System
Volume 1- Global aspects (1991-92 edition):
French-Russian- Spanish
Volume 11 - Regional aspects (1991 edition):
Supplement No. 1: English-French
International Cloud Atlas
Volume I - Manual on the observation of clouds and
other meteors (1975 edition): Spanish
Manual on the Global Data-processing System
Volume 1- Global aspects (1991 edition): Russian
Supplement No. 1: English-Russian
Supplement No.2: English
Manual on the Global Observing System
Volume I - Global aspects (1981 edition):
Supplement NO. 8: English-French-Russian

Official records
757

Eleventh World Meteorological Congress - Proceed ings:
English-French

780

Forty-fourth session of the Executive Council (1992) Abridged report with resolutions: Arabic- English-FrenchRussian-Spanish

783

Regional Association II (Asia) - Abridged final report of the
tenth session (1992): English-French-Russian

784

Commission for Basic Systems - Abridged final report of
the tenth session (1992) : English-French-Russian-Spanish

789

Commission for Hydrology - Abridged final report of the
ninth session (1993): English-French-Russian-Spanish

791

Commission for Climatology - Abridged final report of the
eleventh session (1993) : English-French-Russian-Spanish

792

Commission for Marine Meteorology - Abridged final
report of the eleventh session (1993):
English-French-Russian-Spanish

794

Forty-fifth session of the Executive Council (1993) Abridged report with resolutions:
English-French-Russian-Spanish
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WMONo.

WMONo.

Guides

Operational Hydrology Reports

134

Guide to agricultural meteorological practices (1981 edition):
Supplement NO.3: English

471

Guide to marine meteorological services (1982 edition):
Supplement June 1992: French-Spanish

779

Training publications
726

731

732

Guide on meteorological observation and information
distribution systems at aerodromes (1990 edition):
Russian-Spanish
Guide to practices for meteorological offices serving
aviation (1990 edition): Spanish

Handbooks and service information
782

Catalogues

WMO Bulletin

Publications of the World Meteorological Organization 1992. Supplement: English/French/Russian/Spanish

NO.1:
No. 2:
NO.3:
NO.4:
No.1:
No.2:
NO. 3:
NO. 4:

Russian
Russian
Russian-Spanish
Russian-Spanish
English-French-Russian-Spanish
English-French-Spanish
English-French-Spanish
English

Programme-supporting publicationsregular series

Proceedings of scientific conferences and
symposia
785

World Weather Watch-Tropical cyclone operational plan
for the south-west Indian Ocean
Supplement: French
World Weather Watch- Sixteenth status report on
implementation: English-French

771

58

Handbook of meteorological forecasting for soaring flight
(second edition) (TN No. 158): English

Special topics in climate - Lectures presented at the
forty-second session of the WMO Executive Council:
English or Russian

Booklets
653

Climatic variations, drought and desertification (second
edition): English

786

Meteorology and the transfer of technology:
English-French-Spanish

796

Observing the world 's environment: weather, climate
and water: English

Technical Notes
495

Proceedings of the Technical Conference on Tropical
Aeronautical Meteorology (TECTAM 1992):
English or French or Spanish

Lectures presented at Congress and sessions of
the Executive Council

World Weather Watch Reports

753

Aerodrome reports and forecasts - A user's handbook:
English-French-Russian-Spanish

Annual report 1992: English-French-Russian-Spanish

Volume 41,
Volume 41,
Volume 41,
Volume 41,
Volume 42,
Volume 42,
Volume 42,
Volume 42,

618

Compendium of lecture notes in climatology for Class III
and Class IV personnel : English

Other programme-supporting publications

Annual reports of WMO
787

Simulated real-time intercomparison of hydrological
models (OHR No. 38): English

ACCAD
ACMAD
ACSYS
AFDOS
AGRHYMET
AMCEN
AMIP
AREP
ASAP
ASEAN
ASMC
BAPMoN
CAEA
CAgM
CAL
CARS
CBS

cCin
CCI
CEPGL
CIB
CILSS
CIMO
ClRAD
CLiCOM
CLiMAT
CMDL
CMM
COARE
CRASH
CSD
CTA
DARE
DCP

DCS
DDB
DRS
ECA
ECCAS
ECE
ECOWAS
ENSO
ESCAP
ETRP
FAO
FCCC
FINNIDA
GARP
GATE
GAW
GCIP
GCOS
GDPS
GEF
GEWEX
GMDSS
GMS
G030S
GOES
GOOS
GOS
GTOS
GTS
HNRC
HOMS
IACSD

Advisory Committee on Climate Applications and Data
African Centre of Meteorological Applications for Development
Arctic Climate System Study
Analysing Forecasting and Data-processing Operational System
Agrometeor~ogy and operational hydrology and their applications
African Ministerial Conference on Environment
Atmospheric Modellntercomparison Project
Atmospheric Research and Environment Programme
Automated Shipboard Aerological Programme
Association of South-East Asian Nations
ASEAN Specialized Meteorological Centre
Background Air Pollution Monitoring Network
Climate and atmospheric environment actMties
Commission for Agricultural Meteorology
Computer-assisted learning
Climate Applications Referral Service
Commission for Basic Systems
International Telegraph and Telephone Consultative Committee
Commission for Climatology
EconomiC Community of the Great Lakes Countries
International Council for Building Research Studies and Documentation
Permanent Inter-State Committee on Drought Control in the Sahel
Commission for Instruments and Methods of Observation
Centre de Cocperation International en Recherche Agronomique
pour Ie Developpement
Climate computing
Report of monthly means and totals from a land station
Climate MonIToring Diagnostic Laboratory
Commission for Marine Meteorology
Coupled Ocean-Atmosphere Response Experiment
Comprehensive Risk Assessment
Commission on Sustainable Development
Technical Centre for Agriculture and Rural Cocperation
Data Rescue
Data-collection platlorm
Oata·coilection system
Distributed database
DCP retransmission system
Economic Commission for Africa
Economic Community of Central African States
Economic Commission for Europe
Economic Community of West African States
EI Nino-Southern Oscillation
Economic and Social Commission for Asia and the Pacific
Education and Training Programme
Fcod and Agriculture Organization of the United Nations
Framework Convention on Climate Change
Finnish International Development Agency
Global Atmospheric Research Programme
GARP Atlantic Tropical Experiment
Global Atmosphere Watch
GEWEX Continental-Scale International Project
Global Climate Observing System
G!obal Data-processing System
Global Environment Facility
G!obal Energy and Water Cycle Experiment
Global Maritime Distress and Safety System
Geostationary Meteorological Satellite
Global Ozone Observing System
Geostationary Operational Environmental Satellite
Global Ocean Observing System
Global Observing System
Global Terrestrial Observing System
Global Telecommunication System
HOMS National Reference Centre
Hydrological Operational Multipurpose System
Inter-Agency Committee on Sustainable Development

IAEA
IAHS
IAI
IBAMA
ICAO
ICSU
ICTP
ICWE
IDCC
IDNDR
IFHP
IGADD
IGM-WCP
IGU
IMO
IMOP
INC
INMARSAT
INSTAT
IOC
IPCC
JCRF
JSTC
MOD
NAPPO
NIS
NMC
NMHSs
NOAA

NWP
OWSE-AF
PRIFAS
RA
RMTC

RSivlC
SADC
SATCC
SPECTRUM
STEND
TCP
TeCTUC

TF
TOGA
TOPEXIPOSEIDON
TRUCE
UNCED
UNDP
UNEP
UNESCO
UNIX
UNV
VCP
VCP(ES)
VCP(F)
VOS
WAFS
WCDMP
WCP
WCRP
WHO
WHYCOS
WMC
WMO
WOCE

www

International Atomic Energy Agency
International Association of Hydrological Sciences
Inter-American Institute for Global Change Research
Brazilian Ministry of the Environment
International Civil Aviation Organization
International Council of SCientific Unions
International Centre for Theoretical Physics
International Conference on Water and the Environment
International Data Rescue Co-ordination Centre
International Decade for Natural Disaster Reduction
International Federation for Housing and Planning
Intergovernmental Authority against Drought and Desertification
Intergovernmental Meeting on the World Climate Programme
International Geographical Union
International Maritime Organization
Instruments and Methods of Observation Programme
Intergovernmental Negotiating Committee for FCCC
International Maritime Satellite Organization
Interactive statistics package for microcomputers
Intergovernmental Oceanographic Commission (UNESCO)
Intergovernmental Panel on Climate Change (WMOIUNEP)
Joint Climate Research Fund (WCRP)
Joint Scientific and Technical Committee (GCOS)
Meteorological data distribution
North Atlantic Plant Protection Organization
Newly Independent States
National Meteorological Centre
National Meteorological and Hydrolog'ca1 Services
National Oceanic and Atmospheric Administration (USA)
Numerical weather prediction
Operational WWW Systems Evaluation - Africa
Programme de Recherches Interdisciplinaires Franyais sur les
Acridiens du Sahel
Regional association
Regional Meteorological Training Centre
Regional Specialized ivieteoloiogical Centre
Southern African Development Co-ordination Community
Southern African Transport and Communications Commission
Special Experiment Concerning Typhoon Recurvature and
Unusual Movement
System for Technology Exchange for Natural Disasters
Tropical Cyclone Programme
Technical Conference on Tropical Urban Climates
Trust fund
Tropical Ocean/Global Atmosphere Programme
Ocean Surface Topography Experiment
Tropical Urlban Climate Experiment
United Nations Conference on Environment and Development (Brazil, 1992)
United Nations Development Programme
United Nations Environment Pr09ramme
United Nations Educational, Scientific and Cultural Organization
Computer operating system
United Nations Volunteer
Voluntary Cocperation Programme
Voluntary Cocperation Programme (Equipment and Services)
Voluntary Cocperation Programme (Fund)
Voluntary Observing Ship
World Area Forecast System
World Climate Data and Monitoring Programme
World Climate Programme
World Climate Research Programme
World Health Organization
World Hydrological Cycle Observing System
World Meteorological Centre
World Meteorological Organization
World Ocean Circulation Experiment
World Weather Watch
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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 of t he overall programme ofWMO. It combines dataprocessing centres, observing systems and telecommunication facilities - operated by Members - to m ake available
meteorological and related geophysical information that is needed in order to provide efficient meteorological and
hydrological services within the countries. It also includes a Tropical Cyclone Programme, in which more than 60
countries are involved, WMO satellite activities which help to en sure the provision of satellite data and products
to meet Members' needs and an Instruments and Methods of Observation Programme to promote standardization
a nd development of meteorological and related observations.
The World Climate Programme promotes the improvement of the understanding of climate processes through
internationally coordinated r esearch and the monitoring of climate variations or changes. It also promotes the
application of climate information and services to assist in economic and social planning and development. The
Research component ofthe Programme is th e joint responsibility ofWMO and the International Council of Scientific
Unions with the active participation of the Intergovernmental Oceanographic Commission (IOC ) of UNESCO,
whereas the Climate Impact Assessment and Reponse Strategies component is coordinated by the United Nations
Environment Programme.
The WMO Atmospheric Research and Environment Programme promotes atmospheric research , in
pa r ticular th rough the Global Atmosphere Watch, which integrates monitoring and research activities carried
out u nder the Global Ozone Observing System and the Background Air Pollution Monitoring Network and
ser ves as a system to detect changes in the composition of the atmosphere. The programme also includes
weather-prediction research; a Tropical Meteorology Research Programme relating to studies of monsoons,
tropical cyclones, rain-produ cing tropical weather systems a nd droughts; and a programme on physics and
ch e mistry of clou ds and weath er modification.
The WMO Applications of Meteorology Programme comprises four vital areas of application of meteorological
ser vices and information: public weather services, agricultural meteorology, aeronautical meteorology and marine
meteorology, and promotes the development of infrastructures and services which are required in those areas for the
ben efit of Member countries.
The WMO Hydrology and Water Resources Programme is concerned with the assessment of the quantity and
qua lity of water resources in order to meet the needs of society, to permit mitigation of water-related hazards, and
to maintain or enhance the condition ofthe global environment. It includes standardization of all aspects of hydrological observations and the organized transfer of hydrological techniques and methods. The Programme is closely
coordinated with UNESCO's International Hydrological Programme.
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 of trained meteorologists, hydrologists, engineer s and technicians is available. It is closely interrelated with all other major scientific and technical Programmes.
The WMO Technical Cooperation Programme comprises the mainstream of organized transfer of meteorological and hydrological knowledge a nd proven methodology among the Members of the Organization. Particular
emphasis is laid upon the development of a wide range of services (r elated to weather prediction, climatology and
hyd rology); on the development and operation of key World Weather Watch infrastructures; and on supporting the
Education and Training Programme of WMO. The P rogram me is funded mainly by UNDP, by WMO's own
Voluntary Cooperation Programme, trust funds and the WMO regular budget.

