The World Meteorological Organization

The World Meteorological Organization (WMO), of which 166'" States and Territories are Members, is a
specialized agency of the United Nations. The purposes of the Organization are:

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

The Organization consists of the following:
The World Meteorological Congress, the supreme body of the Organization, brings together the delegates of
Members once every four years to determine general policies for the fulfilment ofthe purposes of the 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 of36 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 (Mrica, Asia, South America, North and Central America, South-West Pacific and
Europe), composed of Members, co-ordinate meteorological and related activities within their respective Regions;
The eight technical commissions, composed of experts designated by Members, study matters within their specific
areas of competence (technical commissions have been established for basic systems, instruments and methods of
observation, atmospheric sciences, aeronautical meteorology, agricultural meteorology, marine meteorology,
hydrology, and climatology);
The Secretariat, headed by the Secretary-General, serves as the administrative, documentation and information
centre 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
of the constituent bodies ofWMO described above.
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Hurricane Andrew was a ferocious system which began in the mid-Atlantic Ocean and wrought unprecedented economic devastation along a path
through the north-western Bahamas, the southern Florida peninsula and southern Louisiana. It will be remembered as the most expensive natural
disaster in the history of the USA. The effectiveness of excellent early warnings and evacuation and preparedness measures ensured minimal loss
of life (NOAA)
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The year 1992 brought unprecedented challenges to the
World Meteorological Organization; the most important
was the United Nations Conference on Environment and
Development (UNCED) process which culminated in the
historic "Earth Summit" in June. Members were kept
fully briefed and were encouraged to participate in the
preparatory process and in the conference itself. The
primary source of input to UNCED's Agenda 21 on freshwater resources was provided by the International
Conference on Water and the Environment, the
Secretariat of which was hosted by WMO.
The WMO Executive Council, meeting immediately
after UNCED, reacted promptly and set up a Working
Group on the Follow-up ofUNCED, including Capacity
Building. The group will provide basic guidelines to
national Meteorological and Hydrological Services on
ways of elaborating their contribution to the sustainable
socio-economic development oftheir respective countries
in the context of Agenda 2l.
Pursuing its collaborative efforts and leadership role
on climate matters, WMO now hosts the secretariats of
the inter-agency Global Climate Observing System and
the Intergovernmental Meeting on the World Climate
Programme (April 1993), in addition to that of the
Intergovernmental Panel on Climate Change (IPCC) .
WMO reinforced its support to programmes such as the
World Climate Research Programme and to the IPCC
while re-asserting its commitment to the International
Decade for Natural Disaster Reduction and the Framework Convention on Climate Change.
The year also saw the emergence of independent
states from the former USSR and Yugoslavia. Six of
them had joined WMO by December.

Over the years WMO has had an increasingly close
working relationship with the Intergovernmental
Oceanographic Commission on activities of common
interest. In 1992, a joint meeting at the highest level,
between the Officers of IOC and the WMO Bureau,
underlined the mutually beneficial collaborative
effort.
As directed by the WMO Congress, the Working
Group on Commercialization of Meteorological and
Hydrological Services has proposed guidelines on the
provision of ba s ic and s pecialized meteorological
services . The guidelines recognize the need for national
Services to take full advantage of the opportunities
offered by commercialization while ensuring that the
basic principles of free exchange of meteorological data
world-wide remain unaffected.
Sensitive to the challenges that the Organization is
expected to face in the early part of the 21st century, the
Executive Council took a strategic decision for the future
by authorizing the construction of a new WMO Headquarters building in Geneva.
As the programmes and activities ofWMO remain
forward-looking, relevant and responsive to the gTowing
and evolving needs of humankind, the challenges have
provided a welcome opportunity for the Organization
and specifically for the national Meteorological and
Hydrological Services. The present Annual Report
provides a synopsis ofthese programmes and activities
during 1992.
I am confident that with determined and strengthened collaborative efforts on the part of our Members, we
can look confidently to the future with enthusiasm,
conviction and assurance.

G. O. P. Obasi
Secretary-General
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The year 1992 was marked by
events which have implications on
WMO's programmes and activities
at the global, regional and national
levels as well as on the strategy and
policy of the Organization into the
next century. It was a year that saw
the emergence of a number of "newly
independent states", six of whichArmenia, Croatia, Estonia, Latvia,
Lithuania and Slovenia-acceded to
the WMO Convention. At the end of
the year, WMO comprised 161
Member States and five Territories.
The United Nations Conference on
Environment and Development
(UNCED), the "Earth Summit", was
undoubtedly the most influential
event of 1992. It was the climax of
two years of arduous preparations
and negotiations in which WMO
played an active role, including
participation in the preparatory
meetings and hosting the Secretariat
of the International Conference on
Water and the Environment (ICWE).
The Earth Summit culminated in
Agenda 21, the Rio Declaration and
the signing of the Framework Convention on Climate Change (FCCC).
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A brief summary ofWMO's follow-up
to UNCED is given in the following
chapter.
Balancing the needs for fresh
water for the environment, on the
one hand, and for development on
the other, is one of the biggest
issues facing humanity. The International Conference on Water and
the Environment addressed this
issue and the many related to it in
the context of the preparations for
UNCED . Further information and
the preamble to the Dublin Statement on Water and Sustainable
Development is given on page 4.
The proposals of the Second
World Climate Conference for
strengthening international climate
activities and the recommendations
of UNCED, calling for increased
operational and research work in
climate as an essential component
of man's environment, set the background for another major activity in
1992, namely the start of preparations for "The Climate Agenda", an
Intergovernmental Meeting on the
World Climate Programme (see
box p. 7).

The city of Rio de Janeiro, Brazil, was the site of the first Earth Summit: the United Nations
Conference on Environment and Development. (WMO/Gorre-Dale)
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POLICY-RELATED MEETINGS
Date and place

Title

10-14 February
Toulouse, France

XXVlth session of the
Bureau

19 June
Geneva

Meeting of the WMO
Bureau and IOC
Officers

22 June
Geneva

Financial Advisory
Committee

22 June & 3 July XXVlith session of the
Geneva
Bureau
22 June-4 July
Geneva

Executive Council forty-fourth session

18- 20 November Meeting of Presidents
Geneva
of Technical
Commissions

The theme for World Meteorological Day 1992 , "Weather and
Climate Services for Sustainable
Development", was yet another link
with UNCED. A message from the
Secretary-General, a number of
feature interviews and a booklet
Meteorology and Hydrology for
Sustainable Development were
widely distributed . Ambassador
Jean Ripert, chairman of the Intergovernmental Negotiating Committee for a Framework Convention on
Climate Change (INC/FCCC), was
guest speaker at a special ceremony
organized at the WMO Secretariat.
Climate change and related
environmental issues continued to be
high on the agenda with the establishment ofthe Joint Planning Office
for the Global Climate Observing
System (GCOS) at the WMO Headquarters in April 1992. GCOS will
take a systematic approach to the
acquisition of observational data
encompassing all components of
climate system (atmosphere, biosphere, cryosphere and oceans)

Participants at the forty-fourth session of the Executive Council (Geneva, June/July 1992) (WMO/Bianco)

needed to understand global climate
change and to reduce uncertainty of
its probable magnitude and regional
impacts (see p. 9).
The Intergovernmental Panel on
Climate Change (IPCC) completed
its 1992 Supplement which updates
its first report. The panel, which is a
primary source of information for the
INCIFCCC, h eld its eighth session in
November 1992 (see p. 8).
During 1992, progress was ma de
in the IDNDR to counter natural
di sasters both in the context of
WMO programmes and through the
s pecial projects include d in the
WMO plan of action for the IDNDR
(see p. 14).
The increase in climate consciousness emphasized further the crucial
role of WM O. The dynamism of its
programmes and their effective
contribution to meeting the global
challenges and providing the necessary support are clearly brought out
in this Report.

Forty-fourth session of the
Executive Council
This session of the Executive
Council, held a few days after the
closure of UNCED, was dominated
by di scussions on the implications
of UNCED's Agenda 21 and the
Framework Convention on Climate
Change on the present and future
programmes of the Organization and
on the role ofWMO in the follow-up
to the conference. Some highlights of
the Council's discussions are given

below. More detailed information can
be found in the other sections of the
Annual Report.
Post-UNCED activities and national
Meteorological and Hydrologi cal
Servi ces

There was general agreement that
Agenda 21 and the FCCC will have
important implications for the future
of national Meteorological and
Hydrological Services. The Council
therefore established an EC Working
Group on the Follow-up ofUNCED,
including Capacity Building, and
invited the Secretary-General in consultation with the group to prepare a
detailed analysis of the implications
of Agenda 2 1 and the FCCC for
national Meteorological and Hydrological Services , with basic guidelines to help them participate
effectively in UNCED fo llow-up
activities at the national level.
The Council a lso welcomed the
UNCED recommendation that an
intergovernmental negotiating process should begin to develop an
international convention on desertification. In view of WMO's activities
in the areas of drought and desertification, the Organization is participating in the preparation of the
convention (see p. 29).
Commercialization issue

Bearing in mind the appeal by world
leaders at the Earth Summit for
increased global commitment to the
exchange of scientific data and

analyses and to promoting access to
strengthened systematic observations required to implement the
FCCC, the Co uncil discu sse d the
need to reinforce the principle and
practice of free and unr estricted
international exchange of data and
products (see also p. 5).
The Fourth WMO Long-term Plan

The Council focused its discussions
on key strategy and policy issues
for the period of the fourth pl an
(1996-200 5), including thos e related to WMO's role in climate and
climate change and environmental

AWARDS CONFERRED BY
EC-XLIV
• The thirty-seventh IMO Prize was
conferred on Professor Yu. A. Izrael
(Russian Federation);
• The 1992 Professor Vilho Vaisala
Award for the best scientific paper on
meteorological instruments and methods of observation was conferred on
Messrs D. J. Griggs, D. WJones, M.
Ouldrige and W. R. Sparks (UK) for
the paper ''The first WMO intercomparison of visibility measurements";
• The 1993 Norbert Gerbier-Mumm
International Award winners were
Messrs T. R. Carter, M. L. Parry and
J. H. Porter for their paper entitled
"Climatic change and future agroclimatic potential in Europe".
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WATER AND THE ENVIRONMENT
The background to the International Conference on Water and the
Environment (26-31 January 1992) is the rising demand for water
which is outstripping the available resource over widening areas of the
globe. Water in today's world is largely taken for granted by those
with a reliable supply. For those without one, and there are millions, a
clean supply of water is one of the most desirable steps towards
improvement of their living standards. The Dublin Conference was a
step forward in pursuit of this aim and the goal of sustainable
development.
The conference was hosted by the Government of Ireland and
convened by WMO on behalf of the 24 bodies and agencies of the
United Nations system with programmes on water. It was supported
financially by grants from a dozen governments, an equal number of
UN bodies, by ICSU and other non-governmental organizations. The
conference was the first global forum to discuss water in a comprehensive fashion since the UN Water Conference in Mar del Plata in 1977.
In his opening address the Prime Minister, Mr Charles Haughey,
urged the conference to respond to the wide range of pressures facing
fresh water globally, nationally and at the local level. Professor G. O. P.
Obasi (WMO) , Dr M. K. Tolba (UNEP) and Dr A. Ramachandran
(HABITAl) in their speeches reflected this same concern. The initial
plenary elected Professor J. C. I. Dooge (Ireland) as Conference
Chairman and Ms C. Candanedo (Panama) as Rapporteur.

Professor Obasi stressed that, for WMO, improving the knowledge
base, particularly the components of the hydrological cycle and provision of protection against natural disasters, was a salient feature of the
Action Agenda within the Dublin Statement (see preamble below) . Two
other important points are protection of the aquatic environment and
sustainable urban development. The capacity-building requirements
recognized the need to train personnel at all levels, including management. The section on the "follow-up" acknowledges the gap left in the
UN Mar del Plata Action Plan: namely the need to make periodic
assessments of progress at the international, regional and national
levels. The targets to be achieved were discussed in terms of
programmes and the necessary funds.

THE DUBLIN STATEMENT ON WATER AND SUSTAINABLE DEVELOPMENT
Scarcity and misuse of fresh water pose a serious and growing threat
to sustainable development and protection of the environment. Human
health and welfare, food security, industrial development and the
ecosystems on which they depend are all at risk unless water and land
resources are managed more effectively in the present decade and
beyond than they have been in the past.
Five hundred participants, including government-designated
experts from more than 100 countries and representatives of 80 international, intergovernmental and non-governmental organizations
attended the International Conference on Water and the Environment
(ICWE) in Dublin, Ireland, from 26 to 31 January 1992. The experts
saw the emerging global water resources picture as critical. At its
closing session, the Conference adopted this Dublin Statement and
the Conference Report. The problems highlighted are not speculative
in nature; nor are they likely to affect our planet only in the distant
future. They are here and they affect humanity now. The future survival
of many millions of people demands immediate and effective action.
The Conference participants call for fundamental new approaches to
the assessment, development and management of freshwater resources,
which can only be brought about through political commitment and
involvement from the highest levels of government to the smallest
communities. Commitment will need to be backed by substantial and
immediate investments, public awareness campaigns, legislative and
institutional changes, technology development, and capacity building
programmes. Underlying all these must be a greater recognition of the
interdependence of all peoples, and their place in the natural world.
In commending this Dublin Statement to the world leaders
assembled at the United Nations Conference on Environment and

4

Development (UNCED) in Rio de Janeiro in June 1992, the Conference
participants urge all governments to study carefully the specific activities and means of implementation recommended in the Conference
Report, and to translate those recommendations into action
programmes for water and sustainable development.

Guiding principles:
1. Fresh water is a finite and vulnerable resource, essential to sustain
life, development and the environment;
2. Water development and management should be based on a participatory approach, involving users, planners and policy-makers at
all levels;
3. Women playa central part in the provision, management and safeguarding of water;
4. Water has an economic value in all its competing uses and should
be recognized as an economic good.

-

._,

COMMERCIALIZATION OF METEOROLOGICAL AND HYDROLOGICAL SERVICES
The EC Working Group on the Commercialization of Meteorological
and Hydrological Services met in Geneva from 26 to 30 October
1992. It considered the decisions of Cg-XI and EC-XLlIl as well as
other views put forward at recent discussions on commercial activities and international exchange of data and products, including those
expressed informally by Council members at EC-XLIV. The working
group made significant progress in addressing the issue based on
the identification of common goals. The following represents a partial
list of the proposals that the group will submit to EC-XLV for its
consideration :

• Draft guidelines to address relations among NMSs faced with
conflicts over commercial activities;
• Draft guidelines to address relations between NMSs and private
sector meteorological firms;
• The development and acquisition of information and education
materials on commercial activity for distribution to NMSs and to
the private sector.

• A principle of data and product exchange for formal ratification by
WMO;
• A draft model that describes the basis, purpose and conditions
for exchanging data and products internationally between national
Meteorological Services (NMSs);

matters, and the need for ensuring
WMO's responsiveness to new challenges, in particular the follow-up of
UNCED.
The Council agreed that, in the
n ew plan, very high priority should
be given to meteorological and
hydrological activities in support
of the goals of sustainable development , the implementation of the
Framework Convention on Climate
Change and a future international
convention on desertification.
In the li ght of the above, the
Executive Council decided to take a
final decision on the strategy and
policy principles propo se d by its
Working Group on Long-term Planning for inclusion in the fourth plan
at EC-XLV in 1993 after having
received a broader range of opinions
and alternative proposals from directors of national Meteorological and
Hydrological Services and presidents
of technical commissions.

WMO Headquarters building

EC-XLIV gave final approval for
the construction of a new WMO
Headquarters building in Geneva.
Subsequently, an architectural competition was launched. The competing projects are to be submitted
by May 1993 and the outcome will be
lmown during the forty-fifth session
of the Executive Council.
It is interesting to recall that the
WMO Secretariat was housed for
almost nine years in a group of huts
near the Palais des Nations in
Geneva. The present building was
inaugurated in July 1960. However,
only seven years later it was necessary to rent additional office accommodation and arrangements were
made to construct an extension
which was completed in 1970.
It is expected that the Secretariat
will move to its new Headquarters
building in 1997.

DeSignation of acting members of EC

The Council de signated General
G. Faraco (Italy ), Dr T. Mohr
(Germany ), Mr L. Ndorimana
(Burundi), Dr T. Nitta (Japan), Dr
N. Sen Roy (India ) and Mr Yu. F.
Zubov (Ru ssian F ederation ) as
acting members of the Executive
Council in replacement of Dr F.
Fantau zz o, Dr H. Reiser, Mr J.
Rugirangoga, Dr R. Tatehira , Dr
S. M . Kul shre stha and Professor
Yu. A. Izrael, respectively.
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Introduction
WMO actively participated in the
United Nations Conference on
Environment and Development
(UNCED) (Rio de Janeiro, Brazil,
3-14 June 1992). The conference
was attended by representatives of
172 governments and hundreds of
non-governmental organizations and
journalists. For two weeks, world
attention focused on the issue of
sustainable development and its
importance to the future of the
planet and humankind. WMO's
public information material,
comprising booklets and posters
especially prepared for the occasion,
was designed to draw attention to
the contribution of meteorology,
operational hydrology and related
disciplines to global issues relevant
to UNCED. In the process, the roles
ofWMO and national Meteorological
and Hydrological Service s, with
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respect to concerns like climate
change, stratospheric ozone depletion, drought and desertification,
freshwater resources and the oceans,
were highlighted.
The conference adopted the Rio
Declaration on Environment and
Development, Agenda 21 and a nonlegally binding authoritative statement of principles for a global
consensus on the management,
conservation and sustainable development of all types of forests. The
Rio Declaration is a statement of
27 principles which would govern
activities in the area of environment
and development. Agenda 21
describes a set of recommended
actions which, when implemented,
will mark a new global partnership
for sustainable development. The
Agenda 21 document consists of 40
chapters of recommendations in 115
programme areas which address the
need to take a balanced and inte-
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grated approach to environment and
development questions, both for
today and for the next century.
In addition, two conventions-the
Framework Convention on Climate
Change and the Biodiversity Convention-which were negotiated
prior to the conference were each
signed by over 150 countries. These
conventions are expected to come
into force within a year, after countries (50 and 30, respectively) have
ratified them. A convention on
drought and desertification was also
proposed (see p. 29).

WMO 's involvement and
response
Immediately after the event, the
WMO Executive Council considered
the Organization's role in the followup of UNCED . It identified specific
action, particularly in relation to
Agenda 21 and the Framework
Convention on Climate Change

Professor G. 0. P. Obasi, Secretary-General of WMO, takes his place on the podium at the opening ceremony for the signature of the Framework
Convention on Climate Change on 4 June 1992 (PrendergasVUN)
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THE CLIMATE AGENDA: INTERGOVERNMENTAL MEETING ON THE WORL1l CLIMATE
PROGRAMME
The Executive Council took particular note of the decisions of Eleventh
Congress on the World Climate Programme and its co-ordination,
and decided that an Intergovernmental Meeting on the World Climate
Programme (IGM-WCP) should be held in Geneva from 14 to
16 April 1993.
The background to these decisions is provided by the proposals of
the Second World Climate Conference for the strengthening of international climate activities and the recommendations of the UN
Conference on Environment and Development, which call for increased
operational and research work in climate as an essential component of
man's environment. The UN Framework Convention on Climate
Change sets requirements in this regard which give even greater
importance to the topics for discussion at the intergovernmental
meeting.
Work on the detailed planning of the meeting commenced immediately after the forty-fourth session of the Executive Council. Invitations
were issued to countries and a wide range of governmental and nongovernmental organizations, and an Organizing Committee was established. The intergovernmental meeting is being sponsored by WMO,
UNEP, FAO, UNESCO and its 10C, UNDP and ICSU. The IGM-WCP
Secretariat is located in the WMO Headquarters building in Geneva.
The objectives of the meeting are:

The intergovernmental
meeting provides an
opportunity for nations
to recommit themselves to long-standing activities that have
served so well in the
past and remain so important in the future, and to bring
additional resources to bear on a number of new thrusts, which will be
presented under the following headings:
• Climate services for sustainable development;
• New frontiers in climate science and prediction;
• Dedicated observations of the climate system;
• Assessment of climate impacts and response strategies.

• To review means of strengthening national climate programmes;
• To assess how national programmes can make greater contributions internationally;
• To assess the changed demands on the WCP and associated
activities, the resource needs and consider means of meeting new
requirements.

(FCCC), and established a Working
Group on the Follow-up of UNCED,
including CapaCity Building. The
group, under the chairmanship of
Dr H. M. Fijnaut (Netherlands), met
from 26 to 28 November 1992 to
discuss the implications ofthe FCCC,
Agenda 21 and the Rio Declaration
for WMO. It made a number of
recommendations and agreed to
prepare guidelines that would help
national Meteorological and Hydrological Services (NMHSs) take a full
part in the post-UNCED activities of
their country. The guidelines will be
reviewed by the Executiye Council in
1993.
As regards Agenda 21, WMO's
involvement in sectoral issues
relates mainly to protection of the
atmosphere (Chapter 9), combating
drought and desertification (Chapter 12), protection of the oceans
(Chapter 17), and protection of freshwater resources (Chapter 18). WMO

also follows closely developments on
financial resources and mechanisms
(Chapter 33), transfer of technology
(Chapter 34), science for sustainable
development (Chapter 35), capacity
building (Chapter 37) , and international institutional arrangements
(Chapter 38).

of emphasis. WMO programmes and
projects are being adapted, as appropriate. The relevant programme
review is also continuing through
WMO constituent bodies, with
follow-up planned in areas such as
climate change, sea-level rise and
water resources.

Follow-up activities

Funding mechanisms

WMO's activities relating to UNCED
follow-up have been in five areas:

The Global Environment Facility
(GEF), administered by the World
Bank, UNDP and UNEP, has been
identified as a primary financial
mechanism for the implementation
of Agenda 21 and the FCCC. This
mechanism was established in 1990
as a three-year pilot programme to
fund environmental and technical
assistance projects in four areas:
global warming, biodiversity, protection of international waters and
ozone depletion. To these have been
added land degradation issues, as
they relate to the four areas. A sum

• Programme review;
• Funding mechanisms;
• Capacity building and technology
transfer;
• Keeping WMO Members informed;
• Secretariat capability enhancement.
Programme review

Agenda 21 and FCCC have been
reviewed to identify activities to
which WMO will give varying levels
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cipation in the UNCED follow-up,
particularly in connection with the
elaboration of national Agenda 21
plans.
Keeping WMO Members informed

In December 1992, Ms E. Dowdeswell,
Assistant Deputy Minister, Atmospheric Environ ment Service and Permanent Representative of
Canada with WMO was nominated Executive
Director of UNEP (WMO/Bianco)

of US $1.3 billion has been made
available for the pilot phase.
Capacity 21 is UNDP's response
to the need for national capacity
building in developing countries in
the following areas:
• Adoption of development strategies that treat development as
inseparable from the environment;
• Appropriate policy, legal, regulatory and institutional frameworks;
• Appropriate technology for promoting development and protecting the environment;
• Mechanisms for popular participation in environmental and
developmental issues.
In the Secretariat, a Resource
Mobilization Unit has been established to assist Members concerning
resource requirements. WMO is
also seeking World Bank support for
various other projects such as the
World Hydrological Cycle Observing
System.
Capacity building and technology
transfer

In view of their role in su stainable
development , it is imperative to
strengthen national Meteorological
and Hydrological Services through
capacity building and technology
transfer. National Services are being
encouraged to formulate or review
their development plans and to
ensure that they are integrated in
national plans. The guidelines, being
prepared by WMO, will also help
NMHSs to ensure optimum parti-
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The Secretary-General has kept
Members regularly informed of postUNCED developments and action
that needs to be taken, by means of
circular letters, through identified
information focal points in NMHSs
and through briefings at WMO
meetings si nce July 1992. This is
important because the directors of
national Services playa key role at
the national level in ensuring the
active participation of their Service
in UNCED activities and in obtaining financial resources.
Secretariat capac ity enhancement

Following UNCED, the SecretaryGeneral continued to improve the
capacity of the Secretariat to assist
Members. He ha s strengthened,
amongst others, the office dealing
with information and public affairs,
an area which requires urgent attention in view of the need to increase
public awareness ofthe role ofWMO
and NMHSs, especially in environmental matters. The Resource
Mobilization Unit is expected to play
a focal role in WMO's effort to ensure
that the Organization with its
Members , especially the national
Meteorological and Hydrological
Services, have optimum access to
funding sources in support of the
UNCED follow-up activities.

sea-level rise and further development of emissions scenarios.
The Task Force on IPCC Structure, established by the panel at its
sixth session , met three times in
1992. Its third and final meeting and
the eighth session of the panel were
held in Harare, Zimbabwe, from 9 to
10 November and 11 to 13 November
1992, respectively. The IPCC decided
on its new structure and its ongoing
work programme.
The three working groups of the
IPCC were re-organized as follows:
• Working Group I: to assess available information on the science of
climate change, in particular that
arising from human activities;
• Working Group II: to assess available scientific, technical, environmental, social and economic
information regarding the
impacts of climate change and
response options to adapt to
ancl/or mitigate climate change;
• Working Group III: to deal with
cross-cutting economic and other
issues related to climate change.
The re-organized IPCC Bureau
comprises: Professor B. Bolin
(Sweden) as chairman and Dr A. A.
AI-Gain (Saudi Arabia) and Professor Yu. A. Izrael (Russian Federation) as vice-chairmen.
An evaluation of the current capability to predict regional climate
changes and extreme events, an
assessment of desertification,

Intergovernmental Panel on
Climate Change (IPCC)

IPCC MEETINGS*

The WMOIUNEP IPCC completed
its 1992 Supplement containing
updates on glob al warming potential s, s ources and sinks of greenhouse gases, methodologies for
inventorying national net emissions
of greenhouse gases, transient
climate prediction models, climate
data and trends, inventory of technology options, thematic studies on
natural gas use and the transportation sector, adaptation and mitigation measures with respect to
forestry, guidelines for impact
assessments, methodology for
assessing national vulnerabilities to

Date and place

Title

13- 15 January
Guangzhou, ehina

IPee WG I - third
session

5-7 February
Geneva

IPee WG III - sixth
session

6-7 February
Geneva

IPee WG II - fifth
session

10-12 February
Geneva

IPee - seventh
session

11-13 November
Harare, Zimbabwe

IPee - eighth
session

• Excluding workshops. subgroups and task forces
oflPCC

GLOBAL CLIMATE OBSERVING SYSTEM (GCOS)
The Global Climate Observing System came into being as a result of
the 1990 Second World Climate Conference which recognized the
urgent need for better understanding of climate change and recommended that "the further development and implementation of GCOS
should be pursued with urgency". GCOS is sponsored by WMO, 10C
of UNESCO, ICSU and UNEP. A Joint Scientific and Technical
Committee and a Joint Planning Office to support its operation have
been set up.
The principal objective of the GCOS programme is to ensure the
acquisition of the diverse observations required to meet the needs of:
• Climate system monitoring, climate change detection, and
response monitoring especially in terrestrial ecosystems;
• Data for application to national economic development;
• Research towards improved understanding, modelling and prediction of the climate system.
The strategy for achieving this objective has three components:

(1) In the light of present climate knowledge and expertise, to evaluate
the current observational systems and define the initial operational
observing system to be realized early in the next century;

In developing this strategy GCOS will rely to a large extent on the
existing elements of related global programmes and observing
systems, for example the World Weather Watch, the World Climate
Programme, the World Climate Research Programme, the Global
Atmospheric Watch, the climate parts of the International GeosphereBiosphere Programme and the Global Ocean Observing System,
together with the ongoing and proposed satellite missions of the various space agencies. For its implementation, GCOS will be looking to
national and international agencies and organizations to provide
appropriate components of the overall system.
Of particular importance are the observations from space platforms that will provide major contributions to many components.
GCOS will work closely with national and international space agencies and the user community to develop an effective plan for satellite
observations.
Data management will be a central issue for GCOS. It will systematically address the acquisition, quality control and assurance,
distribution, and archiving of climate-related data both from surfaceand space-based systems (see also pp. 15 and 16).

(2) To identify and specify the key observations that are urgently
required and which should be added to the operational system at
the earliest possible time;
(3) In consort with relevant international research programmes, to
identify future research and development likely to lead to additional
observational requirements and additions to the operational
programme.

droughts and freshwater s upplies
and a re-examination of the global
warming potentials would form the
basis for an interim report to the
first Conference of the Parties to the
FCCC (c. late 1994) and the IPCC
Second Assessment Report in late
1995.

mittee on FCCC h eld in Geneva
from 7 to 10 December 1992, the role
of the IPCC in providing scientific
assessments was furth er underscored. The Secretary-General has
reiterated WMO's offer to ho st the
future Secretariat ofthe Convention.

Intergovernmental Negotiating
Committee on the Framework
Convention on Climate Change
(INC/FCCC)
WMO participates in activities in
support of the FCCC, including
preparations for the first meeting of
the Conference of the Parties. The
call to reduce uncertainties in relation to climate change, through
impro vements in monitoring the
environment and the preparation of
the necessary studies are important
areas of activity for WMO. During
the sixth session of the Intergovernmental Negotiating Com-
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The global mean annual surface
temperature in 1992 was 0.22°C
above the 1951-1970 average, cooler
than 1991 (+0.34°C) and 1990
(+0.39°C). Looking back at past
records , the 1992 temperature was
within the normal variation. However, it continued the series of seven
consecutive years during the past
decade that have been warmer than
average (see graph right).
Global s urface temperature
anomalies exhibited two distinct
patterns during 1992. The pattern
during the first three months of the
year was strikingly different from
the observed temperature anomalies
during the last nine months.
Much of the global warmth over
land during 1992 occurred in the

>

",. / .

vl";c

Annual estimated global temperature anomalies ("C) for land and marine regions (Climate
Analysis Center, USA)

1992 SIGNIFICANT CLIMATE ANOMALIES AND EVENTS
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wet year
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periodic river flooding
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Heaviest
snows
in 40 years
Cyprus,
Lebanon

Dry Jan;
very wet Feb

Very dry
Jan-Mar

~ &May ;

severe Feb
flooding, SE
Queensland
Worst drought of
century into Sep;
then h eavy
Nov- Dec rains

Wet Aug-Oct;
cool Nov, Dec
Severely dry Jan-Jun ;
late Aug. snowstorm

first three months of the year. Global
and north ern hemispheric temperature anomalies averaged about
0.8°C above normal in the January
to March period. However, by July
temperatures had fallen to belownormal levels throughout much of
the northern hemisphere and stayed
below normal for much ofthe rest of
the year. The early warmth during
1992 can be at least partially attributed to the EN SO episode and the
later cooling to the volcanic shading
effects of Mount Pinatubo.
The map on the facing page shows
the diversity of regional climates.
More detailed information and
analyses are contained in the
Monthly Climate System Monitoring
Bulletins issued by WMO.

Region I- Africa
The 1991-1992 rainy season was
exceptionally dry in much of southern Africa. Large areas of Botswana,
Mozambique, Zambia and Zimbabwe
received only 20% to 70% of normal
rainfall during the seven-month
period (see map below).
At the beginning of the year, cool
weather was recorded in Morocco and
the adjacent part of Algeria, where
temperatures averaged as much as
3°C below normal and there was little
or no precipitation. The first half of
January was very cool in eastern
Egypt and north-eastern Sudan.
Cool weather continued in northeastern Africa in February with
temperatures averaging between
2°C and 5°C below normal. Heavy
rains deluged northern Egypt, but
Kenya and Tanzania received only
2% to 33% of normal precipitation in
February and March. High temperatures of 2°C to 4°C above normal
with little or no precipitation
persisted in southern Africa from
January up to June.
Abnormally dry weather continued in the western Sahel and
Sudan in July and August. September was dry in Mali and Mauritania,
and extremely dry in Sudan, southern Africa and Mozambique (0%20% of normal), but extremely wet in
Kenya.
October was very dry in Burkina
Faso, Central African Republic,
Chad, Mali and in northern part of

southern Africa. Conversely, it was
wet farther south in southern Africa
and Kenya. November was dry in
Congo and Gabon and wet in
Botswana, Madagascar, Mozambique and Zimbabwe.

Region II- Asia
Mild weather was common in a large
area of eastern Asia where temperatures averaged between 2°C and
12°C above normal in January.
These high temperatures persisted
in south-eastern Siberia and northern China until February. There was
heavy precipitation in central
Siberia in January and in southern
China in February. Dry weather was
recorded in northern Japan and
east-central China.
March was warm in Japan and
Korea with temperatures 2°C to 3°C
above normal, while temperatures
3°C to 4°C below normal afflicted
south-eastern China. There was
little or no precipitation in southern
India and Sri Lanka, while west and
central Japan, Korea and China
received 140% to 440% of normal
precipitation. In April, abnormally
cold weather was recorded in western Siberia with departures of -3°C
to -9°C and abnormally dry weather
in south-eastern Asia (0%-32% of

monthly normal). Arctic air invaded
much of south-western Asia in May
averaging 2°C to 4°C below normal,
while it was warm (2°C to 5°C above
normal) and dry (21 %-48% of normal) in central Siberia.
Following a severely dry winter
and spring in Sri Lanka and a
slower-than-normal start to monsoonal rains in extreme southern
India, heavy showers spread quickly
northward across the Indian peninsula and Bangladesh and extreme
eastern India. Farther north and
west, however, an abnormally dry
monsoon gripped central and western India and southern Pakistan
(see map on p. 12).
In July, dry weather was establi shed in Kazakhstan, central
Siberia and north-eastern China.
Nevertheless, heavy rains of200 mm
to 430 mm fell over south-eastern
China during the first half of the
month . Conversely, little precipitation was recorded in southern and
central China in August but
Kazakhstan and north-western
Siberia received 210% to 280% and
190% to 220% of normal precipitation, respectively.
Cold Arctic air invaded much of
Siberia in September with temperatures averaging as much as 5°C

Dry weather in southern Africa during the rainy season (adapted from Climate Analysis
Center, USA)
40E
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Indian monsoonal rains, May-July 1992 (adapted from Climate Analysis Center, USA)

below normaL Cold weather persisted in north-western Siberia in
October with temperatures averaging 5C o to 7°C below normal,
while temperatures in south-eastern
Siberia rose to 5°C above normal. It
was rather cool in India and
Pakistan with negative departures
of 1°C to 3°C . Heavy precipitation
was recorded in south-western
Siberia, Pakistan, Sri Lanka and
south ern and western India. It was
dry in central Japan. In October,
it became much drier over some
areas affected by heavy rains in
September. Little or no rain fell
in eastern Kazakhstan, southern
Siberia and south-eastern China.
November continued to be very dry
in Kazakhstan, south-central China
and south-eastern Asia, while western and central Siberia received up
to 300% and 460% of their monthly
normal rainfall, respectively.

Region III-South America
As the year began, warm weather
with temperature departures of
+2°C to +3°C was observed in western Venezuela and the Caribbean as
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normal. November was warm on the
coast of Peru but was cool in central
South America (1 °C-4 °C below
normal). Little precipitation fell in
Brazil, Colombia, and Peru, while
heavy rains fell over Argentina in
the second half of the month.
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1 MAY -1 8 JULY 1992
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Region IV- North and Central
America
At the beginning of the year, many
daily high temperature records were
broken in western North America as
temperatures averaged up to 16°C
above normaL Some January and
February temperatures exceeded
20°C, creating new records. Abnormally heavy rains fell in Mexico and
south -eastern USA.
In April, it was still very hot in
western North America: temperatures averaged as much as 7°C
above normal, with daily highs soaring above 35°C in many areas and
approaching 42°C in the deserts of
south-eastern California. Little or no
rain fell at most locations in southcentral USA, allowing saturated soils
to begin drying, but torrential rains
inundated much of Texas in May.
Torrential downpours and flooding were widespread across Kansas
and so uthern Nebraska in July.
Rainfall also caused flooding in
south-eastern Kentucky, southeastern Louisiana, south-w estern
Texas, and parts of New Mexico,
Arizona and southern Idaho.
In August, hurricane Andrew
wrought havoc in the Bahamas and
southern Florida, bringing winds of
200 to 240 km h -I gusting to more
than 290 km h- I (see cover).
September and October were cold
in Alaska and western Canada with
temperatures averaging as much as
BOC below normal. Mexico received
260% to 460% of normal precipitation in October after dry weather in
September. November was mild in
northern Canada (4°C-5 °C above
normal) and cold in eastern Canada
and central USA (up to 6°C below
normal). It was dry in the Canadian
maritime provinces and wet In
central and south-eastern USA.

well as in western Peru an d the
southern part of South America.
Heavy precipitation was recorded in
the first half of January in northern
and central Argentina (up to 450% of
normal) while it was dry in western
Venezuela, Paraguay, south ern
Brazil, south ern Chile and southern
Argentina. Warm weather continued
in western Venezuela and on the
coast of Peru in February. In the
same month, eastern Brazil, eastcentral Argentina and central Chile
received up to 450% of the normal
precipitation. March was warm in
southern and central South America
(2°C- 4°C above normal) and dry in
north-western Argentina. High
temperatures of 2°C to 4°C above
normal persisted in west-central
South America from April to May.
In July, cool weather was recorded
in central South America, where
temperatures averaged 2°C to 6°C
below normaL Abnormally cold
weather was recorded in Bolivia in
August and September. Cold
weather continued in Bolivia and Region V- South-West Pacific
Paraguay in October with temper- Little or no precipitation was
atures averaging 2°C to 4°C below reported in Indonesia, the Philip-

pines, and north and east Australia
during January. However, in eastcentral Australia, the worst flooding
of the century afflicted Queensland
during the last two weeks of
February, when some locations
received 250 mm to 325 mm of rain.
In the Philippines, the dry weather
(l ess than 50 % of normal rain)
continued until May. In June, less
th an 30 mm of precipitation was
r eported as six-week precipitation
deficits approached 125 mm. The
provision of adequate hydroelectric
power was a serIOUS concern.
July was warm in north-western
Australia (2°C-3 °C above normal),
very dry in western Australia and
wet in southern New Zealand. In
August, the worst snow storm in 20
years was observed in southern New
Zealand, when temperatures averaged as much as 3°C below normal
in the last week of the month and
precipitation totals ranged from
25 mm to 125 mm.
Torrential rains (l00 mm to
400 mm) from typhoon Ted caused
considerable flooding and triggered

Unusually cold and wet weather prevailed
in the eastern Mediterranean during the
1991-92 winter: daily mean temperature
(upper graph) and daily cumulative
precipitation (lower graph) at Adana,
Turkey (Climate Analysis Center, USA)

Above Normal

Below Normal

... -.-

. :::

some landslides in parts of the Russian Federation, where dry
north-western Philippines in Sep- conditions favoured wildfires, which
tember. In October, moderate-to- swept through an area of 8300 km2 .
heavy showers brought as much as The hot and dry weather continued
70 mm of rain to parts of south- in central and eastern Europe in
central Australia after a brief break August.
in the wet spell averaging monthly
Strong storms battered parts of
UK (as much as 110 mm of rain),
totals up to 500% of normal.
However, in Papua New Guinea France (nearly 80 mm) and northern
and north-eastern Australia, t he Spain in September. Heavy rains
weather was very dry during October (with daily totals reaching 75 mm)
and November. Six-week shortfalls of combined with gusty winds to
50 mm to 80 mm were common in damage crops, topple trees, and
Australia, while deficits reached 300 generate severe locali ze d flooding.
The weather in s outh-eastern
mm in parts of Papua New Guinea.
The end of the year was cool and Europe remained dry until Novemwet in southern Australia. In north- ber, when a few weeks of light-toeastern Australia, tropical storm moderate precipitation eliminated
Nina spread gusty winds and rain- widespread moisture deficits.
fall across the Cape York Peninsula
At the end of the year, another
in December. Between 250 mm and cold spell was recorded in the east450 mm of rain soaked northern and ern Mediterranean, with tempercentral parts ofthe peninsula, where atures averaging as much as 7°C
daily totals approached 150 mm.
below normal. Heavy snowfall across
eastern and south-eastern Turkey
Region VI-Europe
isolated thousands of individuals in
A New Year's day storm brought villages and small towns.
torrential rain, and high wind to
parts of the Middle East , forcing
roads, schools, and businesses to
close. In Israel, streets in Tel Aviv
were flooded when 172 mm of rain
fell, while 450 mm of snow blanketed
Jerusalem. In Lebanon, snow
covered Beirut for the first time in 40
years, damaging telephone lines and
high-tension power cables. Temperatures averaged 2°C to goC below
normal in Turkey and the Middle
East in January (see graphs left).
Very mild weather (up to 7 °C
above normal) was reported in
northern Europe in January and
February but it was very cold in
south-western France in the second
half of January and in southern
Europe and the Middle East in
February (up to 9°C below normal).
Cold weather continued in the
Middle East until May.
July was very warm in Europe
with departure s exceeding +6°C in
parts of Portugal. Highs soared to
37°C in France and topped 42°C in
parts of Spain. Abnormally dry
weather spread across much of the
Region. Many locations recorded less
than 20 mm, and little or no precipitation was measured in Denmark,
northern Germany, and western
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During 1992, activities in support of
the IDNDR to counter natural disasters continued within WMO 's
programmes and through speci a l
IDNDR projects . Hi ghlights are
described below.

Tropical Cyclone Warning System
for the South-west Indian Ocean
Within the context of this WMOI
IDNDR project, WMO organized an
expert mission to Kenya, La
Reunion, Madagascar, Mauritius
and Seychelles in June 1992. Its
purpose was to assist in the implementation of an associated project
jointly organized by the European
Development Fund and the Indian
Ocean Commission (EDFIIOC). The
EDF/IOC project aims to enhance
meteorological observational and
telecommunication networks so as to
improve data handling and processing as well as monitoring and forecasting of tropical cyclones. Specific
attention will be given to advanced
training of meteorologists in tropical
meteorology and tropical cyclone
forecasting. The use of DCSIDRS
and the MDD system would complement existing facilities and meet
the objectives of the project to
strengthen the capabilities of the
Meteorological Services concerned.

Comprehensive Risk
Assessment (CRA)
In March 1992, WMO convened a
meeting of experts and representatives of international organizations
to develop plans for the implementation of the project. The main
activity will be the co-ordinated
application of various assessment
techniques in a series of pilot
projects in one or more developing
countries. The pilot projects will be
designed to meet the needs of the
host countries and will probably be
executed by national agencies of
donor countries with WMO facilita-
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Saving lives and reducing the damage caused by severe weather events are major concerns of
WMO and the Meteorological and Hydrological Services of its Members. The picture shows the
aftermath of the floods in Ouveze, France, in 1992 (CEMAGREF, Lyon)

ting the work and providing overall
co-ordination. Discussions are being
held with a number of possible host
countries and with donors, some of
whom have already expressed an
interest in collaborating in the
assessments.
In parallel with the pilot projects,
a report will be prepared summarizing technology currently used and
under development for hazard and
risk assessment in meteorology,
hydrology, seismology and volcanology. Emphasis will be placed on
a co-ordinated multi-disciplinary
approach, including the assessment
of combined hazards. Po ssible
authors are being approached and a
donation from the Swiss National
Committee for the IDNDR will be
used to support the preparation of
the report.

System for Technology
Exchange for Natural Disasters
(STEND)
STEND aims to transfer available
disaster reduction technology
through a system similar to the
successful HOMS programme.

Other activities
EC-XLIV stressed the importance of
WMO's contribution to the research
aspects ofthe IDNDR. AB part ofthis
contribution, WMO has undertaken
jointly with ICSU the co-ordination
of an ICSU/WMO demonstration
project "Tropical Cyclone Disasters"
(see tropical meteorology research
(p. 27)).

Commission for Basic Systems
The World Weather Watch (WWW)
is the basic programme ofWMO . It
is a world-wide integrated system,
comprising facilities and services in
all WMO Member countries for the
collection, analysis and dissemination of meteorological data and
processed products. The planning,
organization and development of this
system is the responsibility of the
Commission for Basic Systems
(CBS), which held its tenth session
in Geneva from 2 to 13 November. At
this session each of the main components of the WWW system (the
Global Observing System (GOS), the
Global Data-processing System
(GDPS) and the Global Telecommunication System (GTS)), together
with the integrating functions of
data management and implementation support activities, was reviewed
in detail.
The Commission also examined a
number of studies and evaluations
that had been carried out on various
aspects ofthe system, and activities
in support of other programmes such

as the International Decade for
Natural Disaster Reduction and the
International Atomic Energy Agency
(IAEA) Conventions on early notification and assistance in the event
of a nuclear accident or emergency.
Increasingly, especially as a
follow-up to the Second World Climate Conference (1990) and the UN
Conference on Environment and
Development (UNCED) (1992), the
basic systems are being called upon
to provide the necessary support for
new initiatives, such as the Global
Climate Observing System (GCOS),
in the monitoring and study of
climate change and the environment. It has become necessary for
CBS to ensure that not only are the
needs of the World Weather Watch
taken into account in developing and
expanding the basic systems, but
also those of other WMO and related
international programmes. The
Commission therefore reviewed its
own terms of reference in this light
and made proposals for their revision to reflect adequately the role of
CBS in supporting programmes
other than WWW.

Global Observing System
GeOS-GOS interaction
Eleventh Congress agreed that the
Global Climate Observing System
should build, as far as possible, on
existing operational and research
observing, data-management and
information-distribution systems, on
the further enhancement of these
systems, and on new scientific and
technological developments. The
interaction between GCOS and GOS
was considered by the Joint
Scientific and Technical Committee
Task Group on Atmospheric Processes (Geneva, 29 September2 October).
The group concluded that the
climate monitoring and forecasting
objective necessitates improvements
in observational accuracy, representativeness and coverage of the
observing system. The task group
recommended the establishment of
a baseline reference network of 100
to 150 stations with high-quality
surface and upper-air observations
evenly distributed over the globe and
co-located wherever possible with

Participants at the tenth session of the Commission for Basic Systems (Geneva, November 1992) (WMO/Bianco)
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WORLD WEATHER WATCH PROGRAMME MEETINGS
Date and place

Title

13-18 January
Cartagena, Colombia

Joint IOCIWMO/CPPS Working Group on Investigation of EI
Nino - eleventh session and the Second Tripartite Co-ordination
Meeting on EI Nino project proposal

23-27 March
Geneva

CBS Working Group on the GTS/Study Group on Operational
Matters - third session

15- 19 June
Geneva

Expert Meeting of the Sub-group on Code Matters and Emergency
Response Data Formats

25-27 August
Geneva

COSNA Co-o'rdinating Group - third session

13-25 October
Miami, USA

GTS-DM Expert Meeting on the Implementation and Operation of
Satellite-based Telecommunications Systems

2-13 November
Geneva

Commission for Basic Systems (CBS) - tenth session

23-27 November
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Note: See pp. 38 and 39 for training seminars, workshops, etc.

the Global Atmosphere Watch or
other elements of a GCOS network.
This will call for the present GaS
network to be augmented in some
areas. Priority should be given to
isolated oceanic islands, and datasparse areas in Africa and South
America. Over land areas in the
northern hemisphere a subset of the
existing Regional Basic Synoptic
Network (RBSN) of the GaS may be
selected. Technical and system
design studies will be conducted to
specify the detailed design and
implementation of this network.
Adequate observational data
coverage over the oceans will require
the selection of a minimum subset of
Voluntary Observing Ships (VaS),
which can provide observations with
the quality and distribution appropriate to GCOS requirements, as
well as the maintenance of the existing southern ocean array (30-40
drifting buoys) as an operational
programme. An increase in the
number of drifting buoys in the
Indian and South Atlantic Oceans
and more cost-effective automatic
shipboard upper-air observing
systems are also desirable.
Observations from the spacebased system providing accurate
data on sea-surface height, surface
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winds and waves, as well as vertical
profiles of temperature and humidity
will be of particular importance.
Long-term provision should also be
made for high-quality geostationary
satellite observations over the Indian
Ocean. Partnership between the
various components of GCOS and
GaS is fundamental as is the
synergy between surface- and spacebased observations (see p. 9).

Global Telecommunication
System (GTS)
Satellite-based telecommunications

Satellite-based telecommunications
are playing an increasing role at all
levels of the GTS. The data-collection
and data-dissemination missions of
meteorological satellites are of the
utmost importance in areas where
commercial telecommunications
cannot provide the cost-effective
services required by Members. The
most remarkable example of data
collection and meteorological data
distribution (MDD) services is being
provided by METEOSAT satellites
over Africa. In addition to the
increasing number of point-to-point
GTS circuits (at present 67) implemented via satellite, several countries have set up satellite-based
point-to-m ul ti point telecommunica-

tion systems at national or multinational level, using services provided
by public commercial telecommunication satellites. The plan for the new
Regional Meteorological Telecommunication Network in Region IV,
based on two-way multipoint telecommunication services via satellite, is
entering its implementation phase
and similar systems are being considered for other Regions.
Data-communication protocols

The operation of bit-oriented datacommunication protocols on GTS
circuits is a key element for meeting
the increasing requirements for the
rapid and reliable exchange of data
and products, which can only be fully
accommodated in binary forms. The
number of GTS circuits operating
with advanced data-communication
protocols in compliance with the
CCITT Recommendation X.25 has
dramatically increased (by 60% since
1991), and many more circuits are
planned to be similarly upgraded in
the near future, indicating a strong
trend in the evolution of the GTS
towards an efficient and modern
data-communication network.
Monitoring the operation of the WWW

The introduction of electronic media
(i.e. floppy discs) for the exchange of
monitoring results, along with their
analysis on personal computers has
dramatically improved the performance ofthe annual global monitoring
of the operation of the WWW concerning the exchange of observational data over the GTS. Introduced
on an experimental basis in October
1991, these methods have revealed
their high potential for the detailed
analysis ofthe actual data exchange
and for the precise identification of
deficiencies. A considerable number
of WWW centres adopted this
method for carrying out the annual
global monitoring of the WWW in
October 1992.

Global Data-processing System
(GDPS)
The GDPS continued to expand its
functions and services in 1992
through the implementation of more
powerful computers and/or higher
resolution analysis and foreca sting

systems, together with improved
parameterization of physical phenomena in the numerical models at
the three World Meteoro l ogical
Centres (WMCs) and many of the
Regional Specialized Meteorological
Centres (RSMCs). Bridging the gap
between GDPS centres in developed
and developing countries continued
to be a high priority activity. In
that connection, a Roving Training
Seminar on the Operational Use of
NWP Products was held in Douala,
Cameroun (Se ptember 1992) for
French-speaking countries ofRA 1.
With a view to improving the
quality of forecasts, seven major
GDPS centres participated in a coordinated verification of their NWP
products and exchanged their results
which showed a slow improvement
of forecast skills. Due to new and
improved physical parameterization
schemes (convection, radiation),
better scores are now observed up to
72 hours in the tropical regions.
Research groups were asked
about parameters likely to become
available with some degree of reli-
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ability in forecasts beyond ten days
and in seasonal outlooks. Replies
indicate that some products could be
available from the GDPS in quasireal time by 1995, in particular
for the tropical areas affected by
the El Nino/Southern Oscillation
phenomenon.
The tenth session of CBS recommended the designation of four new
RSMCs with specialization in the
provision of transport model products for environmental emergency
response (B racknell, Montreal,
Toulouse and Washington), and one
with activity specialization in tropical cyclones in the Indian Ocean
(Saint Denis, La Reunion).

WWW Data Management (OM)
WWW Data Management aims to
develop functions and services for
the optimum packaging, exchange
and handling ofWWW data to meet
t he needs of all Members and to help
them obtain the maximum benefit
from existing a nd new types of
observing systems and the increasingly valuab le output of NWP
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WMO Distributed Databases (DDBs)

The Distributed Databases concept
made a quantum step forward when
CBS-X agreed that, in addition
to the WWW, DDBs should also
support new and emerging needs for
data of other programmes. DDB s
wi ll make information available
concerning the nature and location
of a variety of meteorological and
environmental data sets and develop
specific purpose databa ses. Such
databases help centres to respond

Distributed
Databases

Special databases
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models. These functions may be
implemented in whole or in part
on the GOS, GTS or GDPS, thus
improving the level of integration of
the WWW components.
As a follow-up to UNCED, CBS-X
agreed to expand WWW DM activities to incorporate requirements of
other WMO-related programmes
such as GCOS. The Secretariat
intensified co-operation with the
data-management groups of CEOS
and CCl. A major positive impact is
expected from the Distributed
Databases concept.
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Logical view of the envisaged structure of
the GTS incorporating Distributed
Databases.
Features:
• An upper "DDBs plane", in which all
databases are logically interconnected, and a lower layer which
is the "basic" GTS;
• The upper plane provides for a anynode-to-any-node connectivity, with
bulk data transfer arrangements,
but would not diminish the
efficiency of the "basic ' GTS;
• The upper plane could possibly be
a "managed network";
• Standardization of upper plane
database structures (possibly using
the relational mode/);
• Gateways provide the link between
DDBs and RTHs and NMCs
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better to specific tasks within the
WWW systems and to others that
are not necessarily central to WWW
operations. Typical data sets that are
foreseen for inclusion in DDBs are
climatological data, oceanographic
observations and products, TOGA
data sets, etc.
The figure on page 17 shows how
DDBs are incorporated into the
GTS. In due course it is expected
that the existing GTS and the DDB
functions would be subsumed into a
comprehensive GTS.
WMO data representation forms

The WWW is now in a transition
period from character-based code
forms to binary representation
forms . As BUFR and GRIB cannot
replace all the WMO characterbased codes in the short term,
because there are simply too many
character-oriented communication
lines in use on the GTS, conversion
between character-based formats
and the binary representation forms
is necessary. Regional centres collect
individual observations from an
assortment of observational sites,
combine them, convert them to the
BUFR format, and pass them to
national or international centres for
world-wide distribution. Regional
centres are also encouraged to use
their computing infrastructure to
decode and display gridded fields
transmitted in GRIB code and pass
them along to centers not yet capable of receiving or handling binary
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codes. Rather than having each
centre develop its own computer code
for the manipulation of BUFR and
GRIB messages, plans are being
developed for ideally one or at most a
few centres to take on the responsibility for the development and maintenance of such software.
In view of the requirement for
additional data to support climate
change detection and research, as
well as to help developing countries
lacking the capacity to process basic
daily data, CBS recommended the
expansion of the monthly CLiMAT
message and the inclusion of shortwave and direct solar radiation in
SYNOP reports. In SHIP reports, the
method used for measuring seasurface temperature will be indicated. A new code, called BUOY, will
replace DRIFTER and the SATOB code
will now provide procedures for
reporting wind derived from water
vapour motion as well as from cloud
movement. Noting the requirements
stated by the Intergovernmental
Oceanographic Commission, CBS
approved the use of a new code,
SEALEV, for reporting sea-level data
on an experimental basis.

WWW System Support Activities
(WWWSSA)
The objective of the WWW Systems
Support Activities is to ensure that
all Members, particularly developing
countries, have at least the minimum necessary equipment and
technical know-how to meet national
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Far left: Data collection system.
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Left: Data flow diagram for ASDAR
Above: A typical ASDAR temperature profile
from Lagos, Nigeria

needs and to allow them to fulfil
their agreed responsibilities within
the WWW system. To this end,
the WWW SSA includes computer
projects for automating key WWW
facilities.
In these projects, which have been
organized over the years, a comprehensive systems management
approach is difficult, because the
various sub-systems have different
development histories and have
very seldom, if ever, been donated
together or from a single source. This
has led to incompatibility between
the various sub-systems with respect
to the exchange of meteorological
data, resulting in an overall loss of
performance, difficulties in maintenance and a possible lack of confidence in computer projects. In order to
alleviate such problems, CBS agreed
on guidelines for such projects,
including standards for software, for
the interface for exchange of data
between systems, and for training
support.
Phase-I of the OWSE-AF was
successfully completed on 30 March
and the final report was presented to
CBS-X. Phase-I was organized to
evaluate the use of data-collection
platforms (DCPs) and the DCP
retransmission system (DRS) as an
augmentation to the GTS in Mrica
(see illustration above). The lessons
learned from Phase-I have been used
to design better DCPs for use in the
Region, and to establish guidelines
for their future implementation.

