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The World Meteorological Organization
The World Meteorological Organization (WMO), of which 185'" States and Territories are Members, is a specialized agency of t he
United Nations, The purposes of the Organization are:

(a) To facilitate world-wide cooperation in the establishment of networks of stations for the making of meteorological observations as
well as hydrological and other geophysical observations related to meteorology, and to promote the establishment and maintenance of centres chmged 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 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 problems, agriculture and other human activities;
(e) To promote activities in operational hydrology and to further close cooperation between Meteorological and Hydrological Services;
and
(f) 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 of the World Meteorological Organization , Article 2)
", On 31 December 2001

The Secretariat of the World Meteorological Organization
(as at 31 December 2001 )
Secretary-General
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M. Jarraud
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The designations employed and the presentation of material in this publication do not imply the
expression of any opinion whatsoever on th e part of th e 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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"WMO-bringing the world's communities together in weather, water and climate" was the message at the WMO mobile TV weather forecast show at the United Nations Open Days in Geneva on 27 and 28 October, when young people had the opportunity to experience
presenting the weather in front of TV cameras under the guidance of Swiss TV weather presenter Natalie Sbai: The WMO event, which was
organized under the Information and Public Affairs Programme, was one of the most popular among the 15 000 visitors to the UN Open
Days. (Photo: M. Lagarde)
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The first year in the new millennium was marked by windstorms and droughts every year between 1991
a number of events with major implications for the and 2000. WMO has therefore decided to strengthen
World Meteorological Organization (WMO) and its capability in addressing these events by establishNational Meteorological and Hydrological Services ing a programme on natural disaster reduction, in
(NMHSs). WMO continued to provide leadership and addition to actively supporting initiatives such as the
take the necessary initiatives in support of sustain- UN International Strategy for Disaster Reduction.
In preparation for the World Summit on
able development activities and policies at national
Sustainable Development (Johannesburg, South
and international levels.
The United Nations Millennium Declaration was Africa, August/September 2002), WMO collaborated
given considerable attention, as several environmental with a number of organizations while keeping the
issues fall within the mandate of WMO. Similarly, NMHSs informed on developments. It also continued
WMO will be contributing to the New African to reinforce cooperation with other international
Initiative, which was launched in Lusaka, Zambia, in organizations. WMO was entrusted with the impleJuly, with the aim of attaining sustainable growth and mentation of certain components of the International
Research Centre on El Nino, hosted by Ecuador. It also
development for all African countries.
A significant development in the area of climate developed working relationships with organizations
was the publication of the Third Assessment Report of such as the Comprehensive Test Ban Treaty
the WMOIUNEP Intergovernmental Panel on Climate Organization and regional bodies such as the Mekong
Change (IPCC) and the accompanying synthesis River Commission. Recognized as a model in interreport for policy makers. The IPCC asserts that "there national cooperation within the UN system, the Joint
is new and stronger evidence that the warming WMOIIOC Technical Commission for Oceanography
observed over the last 50 years is attributable to and Marine Meteorology held its first session in
human activities". In the light of these findings, the Akureyri, Iceland, in June.
Conference of Parties to the United Nations
The year 2001 was the second year ofWMO's thirFramework Convention on Climate Change reached a teenth financial period. Planned activities were
number of agreements that are expected to lead to carried out effectively and efficiently, largely by virtue
early ratification of the Kyoto Protocol and the estab- of the reform measures implemented during the
lishment of funding mechanisms in support of course of the year. WMO also showed considerable
developing countries. This represents a modest but flexibility and dynamism in taking on major new
important step forward in preserving the climate of global challenges related to poverty alleviation,
climate change, dwindling water resources, pollution
our planet.
The year was again marked by a number of and environmental degradation. The continued
weather- and climate-related disasters. It is estimated commitment of its Members will be essential in
that, globally, an average of 211 million people were addressing these vital concerns of humanity in the
affected by hydro meteorological events such as floods, years to come.

----

----====~~~-------(G.O.P. Obasi)
Secretary-General
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Membership
At the end of 2001, the Organization's membership totalled 185 ,
comprising 179 Member States and
six Member Territories.

Executive Councilfifty-third session
The fifty-third session of the WMO
Executive Council took place at
WMO Headquarters in Geneva
from 5 to 15 June under the chairmanship of Dr J.w. Zillman,
President of the Organization.
World Weather Watch Programme

The Council endorsed a transition to
more modern standardized formats
to facilitate the future exchange of
more complex sets of data and products, including those from the new
generation of satellites.
The Council endorsed guidelines
for requirements for observational
data from operational and research
and development (R&D) satellite
missions that had been developed in
partnership with the space agencies
providing environmental observation
satellites and sensor systems.
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The Council requested the
Commission for Basic Systems
(CBS) to continue its efforts to coordinate and protect radio-frequency
allocations for meteorology and to
assess the financial and operational
implications on meteorological
systems.
The Council approved designation of the Central Pacific
Hurricane
Center,
Honolulu,
Hawaii (USA) as the sixth Regional
Specialized Meteorological Centre
(RSMC) with activity specialization in tropical cyclones in the
Central Pacific Ocean basin, as
well as several technical recommendations
related
to
the
operation of the World Weather
Watch.

The Council requested that an
analysis be carried out of the
future role of WMO-sponsored or
co-sponsored observing systems
and programmes in an integrated
global observing system.
The Council expressed its strong
support for the IPCC and urged it
to maintain its independence,
transparency, geographic balance
and objectivity in all its work.
The Council recognized that a
range of WCRP key findings and
research results had continued to
underpin the IPCC scientific
assessments and to provide the
basis for operational climate
predictions by NMHSs.

World Climate Programme

The Council endorsed a strategy for
the implementation and development of the Global Atmosphere
Watch. It approved a WMO
Statement on the Status of Weather
Modification and Guidelines for
Advice and Assistance Related to the
Planning of Weather Modification
Activities.

The Council endorsed the development by Members of advanced
Climate Database Management
Systems. It welcomed the review of
Regional Climate Outlook Forums
and an interim report of the Intercommission Task Team on Regional
Climate Centres.

Atmospheric Research and
Environment Programme

Participants in the fifty-third session of the Executive Council (Photo: Bianco)
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Public Weather Services Programme
The proposal was endorsed to designate a centre to collect official weather
forecasts and generate an integrated
product of major city forecasts around
th e globe to be made available on a
centralized Web site. The Council also
reaffirmed its support for the pilot
project to facilitate m edia access to
official National Meteorological or
Hydrometeorological Service (NMS)
warnings through a centralized Web
site.
Agricultural Meteorology Programme
The production of CD-ROMs with a
set of technical notes, brochures
and reports on agrometeorology
da ting back to 1954 was noted with
a ppreciation.
Aeronautical Meteorology Programme

The Council expressed strong support
for the Aircraft Meteorological Data

AWARDS CONFERRED
BY EC-Llil
• The forty-sixth IMO Prize was
awarded to Professor Mohammad
Hassan Ganji (Islamic Republic of
Iran).
• The sixteenth Professor Dr Vilho
Vaisala Award for the best scientific
paper on meteorological instruments
and methods of observation was
conferred on Messrs U. Gbrsdorf and
V. Lehmann (Germany). for their paper
"Enhanced accuracy of RASSmeasured temperatures due to an
improved range correction".
• The Norbert Gerbier-MUMM
International Award for 2002 was
conferred on Messrs W.N. Smith,
R.L. Desjardins and E. Pattey
(Canada) for their paper "The net flux
of carbon from agricultural soils in
Canada 1970-2010".
• The 2001 WMO Research Award for
Young Scientists was conferred upon
Dr Liu Xiaohong (China) for her paper
"Modelling study of cloud droplet
nucleation and in-cloud sulphate
production during the Sanitation of
the Atmosphere (SANA) 2 campaign".
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Relay (AMDAR) Pro gr a mm e a nd
urged Members to contribute to the
AMDAR Trust Fund.
Marine Meteorology and Associated
Oceanographic Activities Programme

Emphasized was the importance of
the phased implementation of an
operational, integrated ocea n
observing and data managem ent
system for climate, in support of
the Global Ocean Observing
System (GOOS) and the Global
Climate
Observing
System
(GC OS ), and the development of
n ew integrated, marine products
and services.
Hydrology and Water Resources
Programme

Progress with the implem entation
of HYCOS projects was welcomed.
The Council noted WMO's m embership on the World Water Council
and its Board of Governors. It also
noted that links with the Global
Water Partnership (GWP ) had
strengthened ,
following
the
endorsement by the GWP of the
WMO proposal for a GWP
Associated Programme on Flood
Managemen t.
Education and Training Programme
With regard to the 2002 Survey on
Members' training n eed s, the
Council r eco mmend e d that the
requirements of Members in n ew
subj ect areas, as well as specialized
courses, should be identified and
prioritized. It encouraged WMO
Members and Regional Meteorological Training Centres (RMTCs) to
initiate coordinated actions towards
reviewing and updating the related
curricula, taking into account the
new WMO classification of personnel
in mete orology and op erational
hydrology.
Technical Cooperation Programme

The Council noted that WMO had
concluded m emoranda of understanding with the World Bank and
the Inter-American Development
Bank and was strength ening linkages with other partners such as
the European Commission, bilateral funding agencies a nd other
regional development banks.
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Regional Programme
The Council noted that there had
been general improvement in the
implem entation of the scientific
and t echnical programmes of
WMO in the Regions . The Council
encouraged Members to develop
and implem ent strategic plans to
overcome deficiencies in observing
and
te lecommunication
n etwork s in so m e countries. It
agree d that the Subregional
Offices had helped enh ance the
visibility of NMHSs and WMO,
nota bly by their timely actions in
emergency situations caused by
natural di sast ers.
Other matters
By Resolution 12 (EC-LIII), the
Council adopted the "Guidelines on
monitoring and evaluation of the
implementation of the Fifth WMO
Long-term Plan", which will serve
as a basis for evaluating the first
four years (2000-2003 ) of the Plan.
The Council agreed on the
framework (vision, desired outcomes, strategies and associated
strategic
goals)
and
WMO
programme structure for the Sixth
Long-term Plan (6LTP), which will
b e formulated taking careful
consideration of the views of the
entire international meteorological
and hydrological community. The
Council reaffirmed the strong linkage between the Long-term Plan
and the programme and budget
proposals for the fourteenth financial period (2004-2007).
The Council considered the
potential role of WMO in the field
of seismology, which falls within
the ambit of some 45 NMHSs, and
requested the Secretary-General to
prepare a docum ent for discu ssion
at t h e next session of the Council.
The Council requested its Task
Team on WMO Structure to study
further the role and function s
of technical commissions a nd
regional associations; further
streamlining of the work and
sessions of the Executive Council
and its subsidiary bodies; and the
WMO Bureau. Any resulting structural change
should
better
facilitate the realization of the
Long-term Plan.

WMO VISION, DESIRED OUTCOMES, STRATEGIES AND ASSOCIATED STRATEGIC GOALSFRAMEWORK FOR THE SIXTH WMO LONG-TERM PLAN (2004-2011)
WMO vision
The Council agreed that the leadership role of WMO in providing
expertise and promoting international cooperation in relevant fields is
a key element of the WMO vision .
The vision of the World Meteorological Organization is:
To provide world leadership in expertise and international cooperation in weather, climate, hydrology and water resources, and
related environmental issues, and thereby to contribute to the
safety and well being of people throughout the world and to the
economic benefit of all nations.

Desired outcomes
The Council agreed on a set of six desired outcomes:
• Improved protection of life and property;
• Increased safety on land, at sea and in the air;
• Enhanced quality of life;
• Sustainable economic growth;
• Protection of the environment; and
• Enhanced WMO effectiveness.
It was felt that by identifying the desired outcomes, the 6LTP
would be more strategic and outward-looking. The Plan would
also be more useful in better informing other organizations/
entities outside WMO, thus raising the profile of WMO and its
activities.

Strategies and associated strategic goals
In order to contribute to the outcomes, nine strategies with associated goals were adopted for meeting the evolving global needs for
expert advice and services pertinent to weather, water, climate and
the related natural environment. The strategies fall into four groups.
The first two cover direct delivery of services and information to the
public and users, in terms of the vision "to contribute to the safety
and well being of people throughout the world and for the economic
benefit of all nations".
Strategies 3 and 4 are about WMO's role as an authoritative
voice and in informing and educating to enhance the "take-up" of
services. Strategies 5 and 6 are associated with enhancing the
basic infrastructure and predictions needed to achieve the goals
associated with strategies 1 to 4. Strategies 7 to 9 are concerned
with how WMO and its Members aim to meet strategies 1 to 6.

A statem ent providing guidance
on the exchange of climate data
and products was adopted.
Th e Council approved the
programm e and budget for the bienn ium 2002-2003. It was agreed t h at
re sults-ba se d budgeting would b e
us ed for the fourte enth financial
p eriod.

Other major WMO meetings
Two r egional association sessions
and two t echnical commission
sessions took place in 2001: t h e

Each strategy has a number of individual associated strategic
goals.
1. Enable the delivery of increasingly accurate and reliable
warnings of severe events related to weather, water, climate
and the related natural environment throughout the world, and
ensure they are able to reach their target audience (individuals,
emergency services, decision makers) in a timely and useful
manner.
2. Enable the provision of increasingly beneficial weather, water,
climate and related environmental services to the public, governments and other customers throughout the world.
3. Enhance WMO's role as the United Nations system's authoritative
voice on the state and behaviour of the Earth 's atmosphere, its
interaction with the oceans, the climate it produces and the
resulting distribution of water resources; including ensuring that it
contributes to relevant international conventions, protocols and
other legal instruments, and that relevant agreements are
scientifically based.
4. Inform and educate the public, governments and other interested
parties about the socio-economic benefits of understanding the
weather, water, climate and related environment.
5. Understand and improve the modelling of the processes which
affect the current and future state of the atmosphere, the
weather, water resources, the physical state of the oceans,
climate change and related environmental states such as air
quality and pollution levels.
6. Observe, record and report on the weather, water resources,
climate and the related natural environment, to use these data for
the preparation of operational forecast and warning services and
related information, and to maintain and enhance systems to
exchange these data, products and information.
7. Enhance National Meteorological and Hydrological Services
(NMHSs) capabilities to deliver services, and improve cooperation
and collaboration between them.
8. Work more effectively with international partners, other relevant
organizations, academia, the media and the private sector.
9. Improve the effectiveness, efficiency and flexibility of the structure
and working mechanisms and practices of WMO, to enable it to
respond more rapidly to the changing needs of society and new
opportunities provided by technological advances.

thirteenth sessi on of Regional
Association IV (North and Central
America) in Maracay, Venezuela
(28 March-6 April); the thirteenth
session of R egional Association III
(South America) in Quito, Ecuador
( 19-26 September); the first
session of the Join t WMO/IOC
Technical Commission for Oceanograph y and Mari n e M eteorol ogy in
Akureyri , Icel and ( 19-29 June);
and the thirteenth session of the
Commission for Climatology 111
Geneva (2 1-3 0 November).

Major issues
Role and operation of NMHSs
A questionnaire was prepared and
distributed to prov ide an adequate
database for a number of r el evant
i ssues. An an al ys i s of the 126
re sponses r ecei ved gave a clear
indication on w hat are considered
to be the important national goal s
serv ed by NMHS s. T h ese are
consi st ent with t h e basi s u sed for
d evel oping
the
draft
6LTP,
particularly the WMO vision ,
desired outcomes, strategies and
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associated goals. Main issues
currently facing NMSs were also
identified.
The possibility of holding a highlevel WMO conference on the role
of, and socio-economic benefits
provided by, NMHSs, as well as on
ways of further enhancing their
visibility and status, is being
explored. Draft guidance material
for Members on dealing with the
issues of cost recovery and privatization of aeronautical meteorological services was developed. The
topic of quality management certification is being studied, with a
view to developing guidance for
Members.
Long-term/strategic planning

The preparation of the Strategic
Plan of the Secretariat is under
way, with the objective of identifying and developing pertinent areas
of concern for enhancing the
Secretariat's effectiveness in serving the Organization and its
Members.
International exchange of
data and products

The policy and practice on the free
and unrestricted exchange of meteorological and related data and
products as contained in Resolution
40 (Cg-XII) have continued to be
applied in a generally satisfactory
manner, despite some difficulties
encountered. A brochure was issued
explaining the background and
intent of Resolution 25 (Cg-XIII)Exchange of Hydrological Data and
Products.

International Strategy for
Disaster Reduction (ISOR)
WMO played a leading role in the
ISDR through those aspects of its
major scientific and technical
programmes that concerned mitigation of, and preparedness for,
natural disasters of meteorological
and hydrological origin.
In addition to being a permanent member of the ISDR InterAgency Task Force, WMO is represented on the four working groups
that have been established under
the ISDR framework and which
deal with climate and disasters

4
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(WMO lead);
early
warning;
vulnerability; and wildland fires.
The ISDR and its partnership
with WMO was launched with a
global campaign on the International
Day for Disaster Reduction on
10 October.

Information and Public Affairs
Programme
The theme for World Meteorological Day (WMD) on 23 March
was "Volunteers for weather,
climate and water", coinciding with
the 2001 UN-designated International Year of Volunteers. The
theme for World Water Day on
22 March was "Water and health".
WMO distributed the WMD
brochure and poster to NMHSs for
their celebrations of the two
events.
At the Secretariat, guests and
staff were addressed by Ms Sharon
Capeling-Alakija, Executive Coordinator of the United Nations
Volunteers programme (UNV), who
presented the volunteers and their
work. Prof G.O.P. Obasi, SecretaryGeneral of WMO, spoke of the role
of volunteers, individuals, nongovernmental organizations and
the private sector in meteorology
and hydrology. The WMD ceremony
concluded with an award of certificates to five long-serving staff
members.
During 2001, the staff of the
WMO Secretariat and NMHSs
underlined the role, the work and
the contributions of the Organization to sustainable development
through various communication
means such as television talk
shows, radio broadcasts and roundtables on weather, water and
climate issues of immediate interest to people worldwide.
Through
numerous
press
releases and media backgrounders
launched globally, and in-depth
briefings and press conferences
organized in conjunction with
major events and conferences,
WMO drew special attention, inter
alia, to the Antarctic ozone
updates, the practice of attributing
names to hurricanes, and the EI
Nino/La Nina update for the
central and eastern tropical Pacific.

Address by the Secretary-General on World
Meteorological Day 2001

These
occasions
generated
increased interest in WMO activities and a great deal of feedback,
especially to the WMO Web site.

Follow-up to the United Nations
Conference on Environment and
Development (UNCED)
By their very nature, many of
WMO's ongoing programmes and
activities support the implementation of the three environmental
conventions on climate change,
desertification and biodiversity
respectively, which came into force
following UNCED in 1992.
Climate change

As one of the UN Agency Task
Managers for the implementation of
Agenda 21, WMO prepared a report
on progress in implementing Chapter
9-Protection of the Atmosphere-in
preparation for the World Summit on
Sustainable Development (WSSD)
(Johannesburg, August/September
2002). WMO's contributions to the
work of the United Nations
Framework Convention on Climate
Change (UNFCCC) continued
through its sponsorship of the
Intergovernmental Panel on Climate

Change (IPCC), which, in 2001,
completed its Third Assessment
Report, Climate Change 2001 , and
t h rough direct s upport to the
UNFCCC Secretariat and to GCOS.
Desertification and biodiversity

WMO, in particular t hrough
its
Agricultural
Meteorology
Programme, continued to actively
participate in and support th e UN
Convention to Combat Desertification (UNCC D) and t h e
Convention on Biological Diversity
(CBD).
WMO was represented at the
Fifth Session of the Conference of
Parties (COP-5 ) to th e UNCCD,
which was h eld at the Palais des
Nations in Geneva (1-12 October),
at which a Committee for the
Review of Implementation of th e
Convention was establish ed. The
decisions taken by COP-5 that are
most relevan t to WMO ar e those

which relate to the recommendations of its Committee on Science
and Technology.
WMO was also represented at
the sixth meeting of the Subsidiary
Body on Scientific, Technical and
Technological Advice of the CBD
(Montreal, Canada, 12- 16 March).
Ozone

Although th e Vienna Convention
for the Protection of the Ozone
Layer and its Montreal Protocol
pre-date UNCED by a number of
years, their formul a tion was based,
in large par t, on th e work of WMO
th rough its Global Ozone Research
and Monitoring Project.
In 2001, WMO continued to
make significant contributions to
Article 3 of the Vienna Convention
th at sets down activities concerning research and systematic ozone
observations. WMO's activities
focused on maintaining high-quality

ozone observations and data
through a combination of instrument intercomparisons (both
ground- and balloon-based) and the
operation of a World Ozone and
Ultraviolet Data Centre. This
information, which was used to
continually update ozone trends, in
t urn provides important information for monitoring adh erence
to t h e Montreal Protocol on
Substances th at Deplete the Ozone
Layer and its subsequent amendments. Also during 2001 , major
preparatory work was undertaken
in support of the Assessment on
the State of the Ozone Layer-2002
which will form the primary scientific
evidence
for
u se
by
governments who are Parties to
bot h the Vienna a nd Montreal
agreements.
A brief account of the polar ozone
losses in the stratosphere during 2001
can be found on page 19.
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Global Observing System (GOS)
In 2001, one main objective continued to be the redesign and
establishment of a future composite global observing system as part
of the overall modernization of the
WWW. Another main objective
addressed the strengthening of
GOS infrastructure in developing
countries, particularly in Africa.
The overall level of implementation of surface and upper-air
stations in the Regional Basic
Synoptic
Networks
(RBSNs )
showed increasing stability; monitoring results in 2001 no longer
revealed alarming trends as those
between 1995 and 1997. This positive development stems from the
continued individual and multilateral efforts by Members and the
support ofWMO to re-activate and
improve the performance of RBSN
stations.
The redesign and establishment
of a future composite GOS were
continued within the CBS OPAG
on Integrated Observing Systems,
in collaboration with the Coordination Group for Meteorological

WMO ANNUAL REPORT 2001

Satellites (CGMS). The evolution
of remote-sensing in various
specialized areas over the next
10- 15
years,
its
potential
contribution to the GOS and the
coordinated development and
utilization of Observing System
Simulation Experiments (OSSEs)
were the main topics addressed.
As requested by CBS-XII,
(December 2000), GOS regulatory
material has been reviewed with a
view to making significant amendments to the Manual on the Global
Observing System (WMO-No. 544)
and Weather Reporting (WMO-No.
9), Volume A-Observing Stations,
taking into account the technological progress in surface-based and
space-based subsystems of the
GOS, requirements from other
WMO Programmes, e.g. GCOS,
regarding observing activities and
practices, and the request of
Members to have ready access to
this information.
Experts were engaged to visit
selected countries in Africa to
develop project proposals for
strengthening GOS stations.

COMMISSION FOR BASIC SYSTEMS
In 2001 , the CBS Management Group,
established by CBS-XII (December 2000)
with the expanded mandate of overseeing
the work of the Commission during the
intersessional period, reviewed the structure of the Open Programme Area Groups
(OPAGs), the teams, and rapporteurs
agreed upon at CBS-XII, and scaled out the
work programme and schedule of meetings
for the teams.
The Commission continued to make
extensive use of the Internet to exchange
information with its members. Four issues
of the CBS Newsletter were disseminated
via e-mail. Working documents and the
reports of all meetings, as well as the CBS

6

Newsletter and CBS-related technical publications, were made available on the
Commission's Web pages, which registered
several thousands of visits during the year.
CBS's close collaboration with regional
associations continued; several meetings of
the regional working groups on the planning and implementation of the World
Weather Watch were held. Furthermore, the
regional associations are represented by
their rapporteurs on the various components of the WWW, who are members of
the CBS implementation/coordination
teams. These teams will meet in 2002, in
anticipation of the extraordinary session of
the Commission in December 2002.
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Global Telecommunication
System (GTS)
The CBS OPAG on Information
Systems and Services (ISS )
proceeded with its work programme agreed upon by CBS-XII
(2000) for the further development
of the GTS and meteorological data
exchange. As a follow-up to the
Improved Main Telecommunication Network project that was
agreed by CBS-XII and endorsed
by EC-LIII (2001), a detailed action
plan was developed for its implementation in 2002 to take early
advantage of advanced datacommunication network services.
The most efficient application and
use of information and communication technologies suitable for the
continuous upgrade of GTS components were regularly reviewed to
best meet the requirements and
capabilities of all Members; these
included, in
particular,
the
Internet, Virtual Private Networks
and satellite-based techniques ,
such as Digital Video Broadcast.
The current implementation and
operation of the Main Telecommunication Network (MTN)
and GTS, including telecommunication facilities and techniques,
procedures, monitoring and operational information services, were
reviewed and enhanced.
On behalf of all NMHSs , WMO
purs ued its active participation
and contributions to the International Telecommunication Union
(lTU) radio communication sector
with a view to safeguarding radiofrequency bands that are essential
for meteorological operations and
research, in particular in preparation for the next ITU World
Radiocommunication Conference
in 2003. WMO and ITU have
jointly developed a handbook on
use of the radio-frequency spectrum for meteorology.
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In the Regions, implementation
of GTS components continued
steadily, with particular efforts
towards sustainable development
and bridging technological gaps,
wh ere necessary. Major efforts
were made towards the consolidation of the Regional Meteorological
Data Communication Strategy in
Region I (Africa) with emphasis on
overcoming current operational
shortcomings in the short and
longer terms. The pla n for an
improved Regional Meteorological
Telecommunica tion
Network
(RMTN) of Region II (Asia) made
progress and some links were
upgraded, using "frame relay" techniques. The project for the new
Regional Meteorological Data
Communication Network (RMDCN)
of Region III (South America) was
endorsed by RA III and entered its
implementation phase. In Region
IV (North and Central America),
the two-way satellite-based RMTN
was fully operational and further
enhanced. Work continued to
improve implementation of the
ground receIvmg stations in
Caribbean and Central American
countries. The RMTN of Region V
(South-West
Pacific)
already
included a frame-relay network
connecting some National Meteorological or Hydrometeorological
Services, and made progress,
particularly through satellitebased components and use of the
Internet for linking small island
nations. The RMDCN of Region VI
(Europe), based on managed datacommunication network services,
was already interconnecting 32
NMSs, with the European Centre
for Medium-range Weather Forecasts (ECMWF) as the network
coordination and monitoring centre.
Particular attention was given to
strengthening GTS facilities for
other RA VI NMSs until they can
join the RMDCN.

Global Data-processing
System (GDPS)
In 2001, emphasis was laid on the
enhancement and capacity building of Members' data-processing
facilities for advanced GDPS
Centres, as well as for developing
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Future configuration of the space-based component of the Global Observing System

National Meteorological Centres
(NMCs). Some advanced centres
further enhanced their computing
power, and implemented mesoscale
data-assimilation and urban airquality
forecasting
systems.
Advanced centres also developed
further their ensemble prediction
systems, especially for mediumrange forecasts with capability for
providing numerical weather
prediction (NWP ) guidance on
occurrence of severe weather, and
continued with developments in
long-range forecasts, including
seasonal prediction with coupled
ocean-atmosphere models. Sixteen
NMCs were running global models;
some 65 (out of 187) were running
NWP models and an increasing
number were using workstations
and PC technology for processing,
display, r esearch and training
related to NWP applications.
Under the auspices of the CBS
OPAG on Data-processing and
Forecasting Systems, work continued as requested and prioritized
by CBS and EC with respect to the
promotion of use and dissemination of ensemble prediction system
output and the development of the
infrastructure needed for seasonalto-interannual predictions.

Environmental Emergency
Response
The Programme developed recommendations for consideration by
CBS on improved operational
procedures and dissemination of
products and services, following
the evaluation of a major international nuclear emergency response
exercise
organized
by
the
International Atomic Energy
Agency (IAEA) in May. These
recommendations included refinement and standardization of
products and services to facilitate
rapid and more effective response.
RSMCs were requested, inter alia,
to develop standards for passwordprotected Web sites and to study
possibilities of expanding their
specialized services to cover other
types of emergencies caused by
atmospheric
pollutants
from
sources which were not radiological
or from nuclear power plants.
Arrangements for collaboration
with the Comprehensive Test Ban
Treaty Organization (CTBTO),
which include the provision of
NWP and transport model products to CTBTO and provision of
meteorological data from CTBTO
monitoring stations to NMHSs,
were further developed. These
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developments are consistent with
the draft agreement between the
Preparatory Commission for the
CTBTO and WMO, endorsed by the
Preparatory
Commission
in
November 2000 and by the WMO
Executive Council in June 200l.
These activities will be of mutual
benefit to both Organizations as
implementation proceeds.

Data management
In view of the guidance provided by
CBS-XII and EC-LIII, the CBS
OPAG on ISS refined its vision of
the Future WMO Information
System (FWIS); a revised description is available at http://www.
wmo.ch/web/www/WDM/reports/
FWIS-200 l-appendix.h tml.
Attention was directed to studying the requirements and capabilities of less-developed versus
more-developed NMHSs and the
experts proposed a path to
improved capabilities that NMHSs
could follow as WMO migrates to
its future information system.
Other recommendations included
steps that should be taken to further
develop the FWIS, as well as possible
mechanisms to conduct and evaluate
pilot studies to prove the FWIS
concept, and the development of the
catalogue of products.
Data representation forms

Work continued in 2001 on the
development of a migration strategy for wider use of table-driven
formats BUFR, CREX and CR IB,
including the formulation of a plan
which would enable each WMO
Member to migrate at its own pace.
A new guide on table-driven codes
BUFR and CREX was developed.
The second edition of the data
representation form CR IB came
into force on 7 November. It
enables the exchange of datasets
representing multi-analysis, multimodel ensemble forecasts, satellite
imagery, forecast probability products,
vertical
cross-sections,
Hovmoller-type diagrams, multidimensional fields and multi-field
messages, trajectory and intensity
forecasts , as well as singular
vectors and ensemble perturba tions. The second edition of CRIB
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includes more efficient packing
schemes and a way to pack a
matrix of values at each grid point
(e.g. wave-model products).
Additions to BUFRICREX tables
were implemented to transmit new
sig11ificant weather parameters by
automatic weather stations (AWSs).
Since 7 November, additional metadata for buoy and floating platforms
have been transmitted through the
FM 18 BUOY code. Additions and
modifications were also implemented in aeronautical codes, with
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a view to permitting automatic
transmission of the meteorological
reports directly to the cockpit of the
aircraft

WWW Systems Support
activities
The main focus of this progTamme
was a comprehensive strategy to
rehabilitate and strengthen WWW
infrastructure in Africa. Based on
recommendations agreed by the
meeting of the Working Group on
Planning and Implementation of

SELECTED WORLD WEATHER WATCH PROGRAMME MEETINGS
Date and place

Title

19-23 March
Cairo, Egypt

Working Group on Planning and Implementation of the
World Weather Watch in RA I (Africa)

23- 25 April
Bratislava, Slovakia

Expert Meeting on Rainfall Intensity Measurements

23-27 April
Buenos Aires, Argentina

RA III Working Group on Planning and Implementation
of the WWW-third session

23- 27 April
Geneva

Expert Team on Observational Data Requirements and
Redesign of the GOS

24-27 April
Implementation Coordination Meeting on the GTS in
Moscow, Russian Federation RA VI (Eastern Part)
3- 8 May
Geneva

CBS/Steering Group on Radio Frequency Coordination

25 May- 5 June
Alcantara, Brazil

WMO Intercomparison of GPS Radiosondes

20- 23 June
Geneva

CBS/ISS/Expert Team on the Improved MTN and GTS

25- 28 June
Geneva

Implementation Coordination Meeting on the Main
Telecommunication Network

25-29 June
Langen, Germany

Interprogramme Task Team on Future WMO Information
Systems

27- 31 August
Geneva

CIMO Working Group on Surface Measurements

5- 8 November
Geneva

CBS Expert Team on Integrated Data Management

19-23 November
Brasilia, Brazil

RA III Steering Group on the Regional Meteorological Data
Communication Network

26- 30 November
Geneva

Task Team on GOS Regulatory Material

3- 7 December
Sydney, Australia

RA V Working Group on Planning and Implementation of
the WWW- third session

10- 13 December
Sydney, Australia

CBS Management Group
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the WWW in RA I (Cairo, Egypt,
March), and supported by consultants' visits to African countries and
relevant agencies, the strategy will
comprise, inter alia, plans for the
observing, telecommunication and
data-processing components, and
definitions of a ssistance projects at
country level. Expert visits were
made to several countries in
Regions I, II, III and IV to provide
implementation
support
for
Voluntary Cooperation Programme
projects, including repair of
telecommunications
or
postprocessing systems and associated
technical advice or training. Other
activities carried out included
meetings and publications of the
Composite Observing System for
the North Atlantic (COSNA) and
training events.
The Operational Information
Service continued to provide users
and operators of WWW systems
with information and regular
updates. The information was
made available on the WMO Web
server and in printed form.
Projects are being developed to
facilitate access to the information
through the WMO Web server and
to reduce the distribution of information in printed form through the
use of CD-ROMs.

Instruments and Methods of
Observation Programme (IMOP)
The Programme continued to
address the most pressing user
needs. An Expert Meeting on
Rainfall Intensity Measurements
was
organized
(Bratislava,
Slovakia, 23-25 April) to develop
proposals on the standardization of
such measurements and to
consider the possibility of carrying
out a Rainfall Intensity Measurement Intercomparison.
The WMO Intercomparison of
GPS Radiosondes was held in
May/June at the Brazilian Air Force
Satellite/Rocket Launch Centre at
Alcantara. The performance of the
main types of Global Positioning
System (GPS) radiosondes currently
used for operational measurements
was compared with respect to wind
measurements and the performance
of radiosonde humidity sensors.
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WMO Intercomparison of GPS Radiosondes in Alcantara, Brazil: preparing the launch
of a rig (Photo: J. Nash)

The CIMO Working Group on
Surface Measurements met in
Geneva (27-31 August) and
addressed questions related to the
increasing automation of observations. In this connection, the
collaboration with CBS, CAeM, CCI
and CAgM, as well as with relevant
bodies outside WMO, was particularly fruitful.
As requested by Cg-XIII, activities were pursued to strengthen
the collaboration between instrument manufacturers and WMO.
To this end, the international
Association of Hydrometeorological
Equipment Industry is being established; the legal instruments will
be deposited soon.

the TIROS N series to fly the
Advanced TIROS Operational
Vertical Sounder including the
Advance Microwave Sounding
Unit. In July, the latest GOES
satellite, GOES-12, was launch ed
and joined the space-based GOS;
earlier in the year, China's FY-2B
was declared operational on
1 January. Current information
related to satellite status, broadcast schedules and future plans
can be found on the WMO home
page at http://www.wmo.ch and
then selecting "WMO Satellite
Activities".
Several noteworthy events
occurred during 2001. The first
session of the Consultative
Meetings on High-Level Policy on
Satellite activities
Satellite Matters was held in
The
meteorological
s atellites January. The WMO Executive
comprising the present space- Council in June approved recombased component of the GOS, both mendations from that first session
polar-orbiting and geostationary, which will have profound impacts
continued to prove invaluable to for Members. The immediate
NMHSs in the provision of a multi- impact will be an expansion of the
tude of services including imagery, space-based component of the GOS
soundings, data collection and data to include appropriate research
distribution. In 2001, the space- and development (R&D ) satellites;
based constellation comprised this will result in improved servGOES-8 and -10, GMS-5, GOMS N-l, ices arising from the availability of
METEOSAT-5, -6 and -7 , FY-2B, new satellite data, product and
NOAA-15 and -16, FY lC and services. The Executive Council
METEOR 2-20, 2-21 and 3-5. also encouraged WMO to establish
NOAA-15 and -16 are the first of an active and direct dialogue with
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R&D satellite operators who indicate a willingness to follow the
guidelines for minimum requirements for observational data from
operational and R&D satellite
missions; such dialogues have
already commenced.
Other
noteworthy
events
included the establishment of the
Virtual Laboratory for Education
and
Training
in
Satellite
Meteorology (VL) and its Focus
Group and the International
Precipitation Working Group
(IPWG), both under the co-sponsorship ofWMO and the Coordination
Group for Meteorological Satellites
(CGMS). The VL is a collaborative
effort joining the major satellite
operators across the globe with
WMO centres of excellence in satellite meteorology. The centres of
excellence serve as the satellitefocused training resource for WMO
Members around the globe; they
consist of five WMO Regional
Meteorological Training Centres
and the Australian Bureau of
Meteorology, while the four satellite operators are the USA
(NESDIS), Europe (EUMETSAT),
China (NSMC) and Japan (JMA).
They are sponsored by one of the
major satellite operators. The
IPWG will focus the scientific
community on operational and
research -sa telli te-based quantitative precipitation measurement
issues and challenges. It will
provide a forum for operational and
research users of satellite precipitation measurements to exchange
information on methods for measuring precipitation and the impact
of spaceborne precipitation measurements in numerical weather
and h ydrometeorological prediction and climate studies.

Tropical Cyclone Programme
(TCP)
During 2001, the Tropical Cyclone
Program m e made significant
progress in fulfilling its commitment
to assist Members in their efforts to
mitigate tropical cyclone disasters. It
attained most performance targets,
particularly those rel ating to the
sustainable development of NMHSs
in accordance with the Regional
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Cooperation Programmes ofthe five
tropical cyclone regional bodies.
Many NMHSs suffer the consequences of problems ranging from
a shortage of fully trained personnel to a lack of financial resources.
The TCP assisted in restructuring
or updating the technical plans of
the five tropical cyclone regional
bodies by exploring ways to define
meaningful targets and innovative
solutions without the need for high
expenditure.
In keeping with the TCP's objective to facilitate the transfer of
technology, a number of projects
involving the attachment or
further training of forecasters to
advanced centres were implemented during the year. These
included the attachment of two
forecasters (from Madagascar and
Mauritius) to the RSMC La
Reunion-Tropical Cyclone Centre
during the cyclone season; the
attachment of a hurricane forecaster from Costa Rica to RSMC
Miami; establishment of a Pacific
Desk 111 the Central Pacific
Hurricane Center in Honolulu;
attachment of a storm surge expert
from Sri Lanka to the Indian
Institute of Technology; and operational training of forecasters from
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Cambodia and Viet N am at the
RSMC Tokyo.
The TCP continued to encourage
its Members to think more strategically and to share best warning
practices which would be of assistance to them in their efforts to
capitalize on gTowing research and
development opportunities. In this
respect, the Typhoon Committee, in
close coordination with WMO,
organized the Workshop on
Typhoon Forecasting Research
(Cheju Island, Republic of Korea,
25-28 September) and awarded
three research fellowships under
the Typhoon Committee Research
Fellowship Scheme.
A brochure on Tropical Cyclone
RSMCs entitled Specialized Centres
Provide Up-to-date Tropical Cyclone,
Hurri cane, Typhoon Advisories
(TCP-44, WMO/TD-No. 1045) was
published in March. Also published
were the Proceedings of the Regional
Tech nical Conference on Tropical
Cyclones and Storm Surges (TCP-45,
WMOITD-No. 1067) in June and the
Annual Summ,ary of Global Tropical
Cyclone Season 2000 (TCP-46 ,
WMOITD-No. 1082) in August.
The Central Pacific Hurricane
Center in Honolulu was formally
designated by EC-LIII in June as

Typhoon Utor (Philippine name: Feria) caused massive landslides and flooding and claimed at
least 163 lives when it swept across the northern Philippines on 3 July
(Photo: Ernie U. Sarmiento, Philippine Daily Inquirer)

the sixth RSMC with activity
specialization in tropical cyclone
analysis, tracking and forecasting
with effect from 1 July.
In line with the TCP's vision to
promote and strengthen proj ects
relating to disaster prevention and
preparedness, the programme
significantly expa nded partnerships and collaboration with other
international and regional organizations, such as the UN Economic
and Social Commission for Asia
and the Pacific (ESCAP ), IOC/
UNESCO, ISDR, the International
Federation of Red Cross and Red
Crescent Societies, and the Asian
Disaster Preparedness Centre. It
developed a strategic alliance with
JCOMM concerning storm-surgerelated activities.
A Workshop on Hurricane
Forecasting and Warning and
P u blic Weather Services was
held at RSMC Miami-Hurricane
Centre (23 April-5 May). Special
attention was given to the training

of hurricane forecasters of Spanishspeaking countries belonging to the
RA IV Hurricane Committee.
Three forecasters from the Bay of
Bengal and the Arabian Sea region
(i.e. India, Pakistan and Thailand)
also attended th e workshop.
Meteo-France orga nized the
Second RA I Training Course on
Tropical Cyclones for participants
from Members of the RA I Tropical
Cyclone Committee for the SouthWest Indian Ocean, which was held
in St Denis, La Reunion (29
October-9 November).
The tropical cyclone r egional
bodies issued the following publications: Typhoon Committee Newsletter No. 13, the 2000 Typhoon
Committee Annual Review, Panel
News for the Bay of Bengal and the
Arabian Sea No. 5 and the 1999
Panel on Tropical Cyclones Annual
Review.
The TCP home page (http://www.
wmo. ch/web/www/TCP/trop-cyc.
html) was regularly updated.

Antarctic activities
When considering the development
of th e observational network in the
Antarctic, EC-LIII stre ssed the
n eed to deploy more a utomat ic
weath er stations (AWS s) and buoys
and also urged t h e Members
concerned to expand ozone-related
measurements to comply with the
gTowing requirements for observations. The Council also r equested
its Working Group on Antarctic
Meteorology, in consultation with
other programmes, to str engthen
cooperation in Antarctic matters.
One of the most significa nt
events in 2001 was the 24th
Antarctic Treaty Consultative
Meeting h eld in St Petersburg,
Russian Federation (9-20 July).
Discussions focu sed on a wide
range of scientific, environmental
and operational matters relating to
the Consultative Parties' responsibility for cooperation in the
Antarctic, some of which were of
particular interest to WMO.
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Coordination of climate
activities
At its second session (Tehran,
Islamic Republic of Iran, March)
the EC Advisory Group on Climate
and Environment agreed that an
in-depth analysis of the interactions of the various elements of
WMO programmes and of WMO
and other bodies on climate and
environmental matters would help
ensure that they are being dealt
with in a comprehensive, coordinated and effective manner, both
from a programmatic and an institutional viewpoint. The Group
recognized the need for countryfocused approaches when seeking
funds for climate and environmental activities. NMHSs need to be
aware of available opportunities
and of how best to tap new sources
of funding.
Participants in the thirteenth session ofthe Commission for Climatology (Photo: P. Descombes)

SELECTEDIPCC
MEETINGS
Date and place

Title

17-20 January
Shanghai, China

IPCC WG I-eighth
session

13-16 February
Geneva

IPCC WG II-sixth
session

28 Feb.-3 March
Accra, Ghana

IPCC WG III-sixth
session

3 April
Nairobi, Kenya

IPCC Bureautwenty-second session

4-6 April
UNEp, Nairobi,
Kenya

IPCC-seventeenth
session

23 September
Wembley, UK

IPCC Bureautwenty-third session

24-29 September IPCC-eighteenth
Wembley, UK
session
17-18 December
Geneva
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IPCC Bureautwenty-fourth session

Intergovernmental Panel on
Climate Change (IPCC)

Commission for Climatologythirteenth session (CCI-XIII)

The IPCC completed its Third
Assessment
Report,
Climate
Change 2001, consisting of: The
Scientific
Basis;
Impacts,
Adaptation and Vulnerability;
Mitigation; and the Synthesis
Report. The Synthesis Report
summarizes and integrates the
information found in the Third
Assessment and in the earlier
published IPCC Reports and
Technical Papers, and presents the
information in the form of answers
to nine policy-relevant questions.
The Summaries for Policymakers, the Technical Summaries
and the glossaries of the first three
parts and the entire Synthesis
Report are, or will be, available in
the six UN languages on the Web
site (http://www.ipcc.ch) and on
CD-ROM, as well as the first three
parts in full in English.

CCl-XIII took place in Geneva from
21 to 30 November. It was chaired by
the president of the Commission,
Mr Y. Boodhoo (Mauritius), who
was re-elected; Mr V. Vend-Schmidt
(Germany) was elected vicepresident. Reviewing its performance
over the past four years, the
Commission concluded that significant progress had been achieved in
priority areas such as climate-change
detection, new climate database
management systems, heatlhealth
warning systems, the Guide to
Climatological Practices (WMO-No.
100), Regional Climate Centres, and
the application to climate data of
Resolution 40 (Cg-XII) . A common
characteristic of these activities was
the establishment of task teams to
deal with specific issues or projects,
with committed and active
Secretariat support.
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was proposed that the
Commission organize its activiti es
for the next four years under three
m ai n programme areas:
Data
• Climate
Data
and
Management-climate observing and metadata requirements;
climate observing practices;
climate networks and systems
(including
t ho se
providing
r emotel y"sen sed data); data
collection and exchange; data
re scu e;
and
climate
data
m anagement, including database m an agement systems;
• Analysis of Climate Variability and
Change-climate anal ysis techniques; applications-oriented
climate -change indices; climate
system monitoring, including the
access to, and publication of, necessar y data; climate monitoring
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reports; cataloguing of datasets
and data homogeneity;
• Climate Applications,
Information and Prediction Servicessectoral applications; product and
service development; and activities
within
the
Climate
Information
and
Prediction
Services (CLIPS) proj ect, including seasonal predictions and
utilization of climate information.
The Commission con sidered
structures that would enabl e it to
accomplish its programme in the
most effect i ve manner. As well as
its performance over the previous
period, it took account of the
recommendations of its working
groups and rapporteurs, and t h e
developing roles and exp erti se in
climate i ssu es of WMO constituent
bodies and of other internation al

~

agenci es and groupings. It al so
took note of the discussions at
Thirteenth Congress and the
Executive Council on WMO structure , including that of the technical
commissions.
The Commission concluded that
the most effective, flexibl e and
responsi ve means of carrying out
its programme would b e small
teams and rapporteurs compl emented by su itable ways of
informing and i nvol ving all CCl
members. The adjusted structure
will facilitate t h e u se of expertise
from outside the Commission, as
well as collaboration with other
commi ssions and a more effective
u se of rapporteurs.
It will
continue-and stren gth en-s om e
of t h e more productive activities of
t h e Commission, and w ill enhan ce

GLOBAL CLIMATE OBSERVING SYSTEM (GCOS)
GCOS continued to focus its efforts during 2001 on implementation
and extension of the global observing systems for climate, and on
interactions with its sponsors and supporting agencies and the
United Nations Framework Convention on Climate Change
(UNFCCC).
Under the leadership of the GCOS Science Panels, significant
progress was made in the implementation of the currently identified
GCOS networks and systems.
The GCOS Surface Network (GSN) Monitoring Centres at the
Japan Meteorological Agency (JMA) (for temperature) and the
German Weather Service (DWD) (for precipitation) were fully
operational and have produced semi~annual reports on the
availability of GSN data for the last two years. For the GCOS
Upper~Air Network (GUAN), the ECMWF provides monitoring data to
the Hadley Centre of the United Kingdom Met Office, which
publishes monthly statistics on the GUAN Web site. The World Data
Centre for Meteorology (at the US National Climate Data Center) acts
as the GSN and GUAN archive centre and provides access to the
historical data from both networks. This data~management infra~
structure allows performance weaknesses to be identified and
ultimately improved.
Closer ties have been sought with the WMO technical
commissions in implementing the GCOS networks, especially CBS,
JCOMM and CCI. Solid progress was made in the implementation
and operation of the GCOS ocean observation networks (e.g.
VOSClim, Automated Shipboard Aerological Programme (ASAP),
Data Buoy Cooperation Panel (DBCP), the TAOITRITON (Tropical
Atmosphere OceanlTriangle Trans~Ocean Buoy Network) array and
the Argo initiative).
Further progress was made toward the establishment of the
Global Terrestrial Network~Hydrology (GTN~H). A major goal of the
GTN~H will be to produce global products for key hydrological
variables. Canada will provide the initial coordinator.

The GCOS Secretariat continued its interaction with the
UNFCCC/Conference of Parties (COP) and its Subsidiary Body for
Scientific and Technological Advice (SBSTA) through participation in
the fourteenth and fifteenth sessions of SBSTA, held in conjunction
with COP~6bis (Bonn, Germany) and COP~7 (Marrakesh, Morocco),
respectively. GCOS reported on the status of activities pursuant to
Decision 5/CP.5 and recent developments in global observing
systems for climate:
• In response to Decision 5/CP.5, GCOS has scheduled a series of
10 regional workshops, aimed at identifying the capacity~building
needs of developing countries and at initiating processes that will
lead to real and substantial improvements in climate observing
systems. Workshop objectives include assessing the status and
deficiencies of the networks in each region and developing
regional action plans to address them. Attention is being focused
on early warning of climate changes, assessing climate impacts
and vulnerabilities, and planning for adaptation. The first phase of
the series was completed in October with the holding of a work~
shop for eastern and southern African countries in Kisumu,
Kenya. Funding for the first phase was provided by the Global
Environment Facility (GEF), with contributions from WMO, UNEP,
the USA and Australia. Funding support for the remainder of the
series is actively being sought from all possible sources;
• A report on developments and deficiencies in global observing
systems for climate and activities was submitted to
SBSTA~ 15/COP~ 7;
• The GCOS Secretariat, together with the UNFCCC Secretariat,
began the process of synthesizing and analYSing the information
on systematic observations submitted by Parties to the COP.
GCOS will build on this information to prepare a second Report
on the Adequacy of the Global Observing Systems, which will
assess how well existing systems and planned improvements will
meet the needs of the Convention.
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its ability to address a widening
range of specific and cross-cutting
problems.

Technical Conference on
Climate Services for the
Twenty-first Century
Immediately preceding CCI-XIII,
WMO hosted the Technical
Conference on Climate Services for
the Twenty-first Century. The
Conference provided a forum for
identifying u ser-oriented climatological services that can build on
the solid foundation of the traditional practices of observation,
data archiving, monitoring and
reporting. In the context of broad
socio-economic evolutions throughout general society and the
requirements of specific user
sectors, leaders in four topic areas
engaged the CCI community, in
addition to participants from other
organizations, in exploring the
data and information that can be
applied, and the prediction and
applications services that can be
provided. The forward focus of the
conference and its recommendations contributed toward the
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development of results-based activities already performed by
strategies, focus and work plans of rapporteurs of the Commission.
CCI for the next four years. Prof. The Group's considerations and
Peter Lamb, from the University of recommendations were reflected
Oklahoma, USA, chaired the throughout the deliberations of the
conference.
relevant agenda items of CCI-XIII,
The
scientific
programme and were significant inputs to the
covered the following major topics: Commission's review and decisions
• Establishing the climate base- regarding its structure for the next
line: climate system monitoring, intersessional period.
data archiving and the availabilInfrastructure for climate forecastsity of data;
• Applied climate research: serv- Regional Climate Centres
ing societal needs;
The Intercommission Task Team
• The changing environment: (lCTT) on Regional Climate Centres
climate change, globalization (RCCs), comprised of representaand the extended climate tives of the presidents of RA I, CCI,
CBS, CAgM and CAS, met in
community;
• Developing climate information Geneva from 30 April to 3 May. Its
and prediction services for the report was published as WCASP-52
21st century: present and future (WMOfrD-No. 1070).
focus.
While an important foundation
has been laid, further preparation
is required. The leading role of
World Climate Applications
NMHSs must be established to
and Services Programme
ensure effective climate services in
Working Group on CLIPS
developing countries. Close collaboThe Working Group on CLIPS met ration will be necessary between
in Toulouse, France, in March. The WMO and all bodies concerned.
work of the group was enhanced The aim of establishing RCCs is to
by the considerable independent assist NMHSs in the cohesive
production, validation and distribution of climate products and the
interpretation and application of
seasonal-to-interannual forecasts.
The term of the ICTTwas extended
by EC-LIII, and additional representation is to be invited from the
regional associations and CHy.

World Climate Data and
Monitoring Programme
CLiCOM Project

Rescuing and recovering climatological data
from historical records
is a labour-intensive
process; converting
the data into digital
formats yields an
invaluable resource for
the country concerned
and the whole world.
(Photo: Bureau of
Meteorology, Australia)
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The aim of the CCI Task Group on
Future WMO Climate Database
Management Systems (CDMSs) is
to propose how WMO should
proceed to meet the varied needs of
Members wishing to take advantage of the latest technology to
manage their climate data.
A questionnaire sent to all WMO
Members showed that:
• A number of countries do not
need assistance because they
already have well-developed
CDMSs; at least eight are willing to share their systems with
other countries;
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• A second group is successfully
using CDMSs but is interested in
adopting more modern systems;
• A third group of countries has no
operational CDMS in place and is
in need of basic, easy-to-use and
maintain, cost-effective systems.
The Task Group established an
evaluation criteria questionnaire
a nd a suite of standard test
datasets (h ard copy and digital)
which were sent to the offerers for
evaluating and self-testing their
sys t em s. A small team m et in
Geneva in February to analyse th e
results. The comparative evaluation criteria table for th e eigh t
sharer s is posted on th e Web. The
self-testing work continues.
Climate System Monitorin g (CSM)
Project

The mult ilingu al CSM Web page is
expanding; WMO Members inform
wcdmp@gateway.wmo.ch as links
to the Web pages of their n ational
and international centres, which
provide updated CSM products on
a routine basis, become available.
The CSM Web page is aimed to be
the ongoing focal point for CSM
searches on the Web (go to the WMO
hom e page (h ttp ://www.wmo .ch ).
then "World Climate Data and
Monitor ing Programme" and then
"Access
to
Climate
System
Monitoring Products").
The WMO Statement on the
Status of the Global Climate in 2000
(WMO-No. 920) was publish ed in
English and French.
The draft book on th e climate of
the 20th century was sent in layout
form for expert review in Au gu st
and subsequently revised . The
artwork was n earing completion at
the end of the year. A production
schedule was establish ed wit h
Cambridge
University
Press,
WMO 's co-publish er, which will
ensure publication of th e book
prior to t h e World Summit on
Sust ainable Development, sch eduled for August/September 2002 in
Joha nnesburg, South Africa.
Data Rescue

An intern ational me etin g was
oganized in Gen eva in September
to :
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SELECTED WORLD CLIMATE PROGRAMME MEETINGS
Date and place

Title

22 January- 2 February
Cape Town, South Africa

Southern Africa Workshop on Regional Modelling

1- 2 February
Victoria, BC, Canada

Meeting on Guidelines on How to Assess the Impacts of Climate
Change and Greenhouse Gas Emissions on Human Health

5-9 February
Geneva

Meeting of the WMO CCI Task Group for the Evaluation of Future
WMO Climate Database Management Systems

11-23 February
San Jose, Costa Rica

Training Course on Climate Variability and Extreme Events in
Central America

26-29 March
Toulouse, France

CCI Working Group on CLIPS

2- 6 April
Budapest, Hungary

RA VI Working Group on Climate-related Matters

17- 27 April
Niamey, Niger

CLIPS Training Workshop for North and West Africa

23- 24 April
Geneva

Organizing Committee for the International Conference
"Improving Health in a Changing Climate and Environment: an
Action Plan for the 21st Century"

30 April-8 June
Norman, OK, USA

Third Workshop on Regional Climate Prediction and
Applications-Pacific Islands and Rim Nations

14- 18 May
Niamey, Niger

Applications of Climate and Health-Training Workshop for North
and West Africa

• Review the state of all ongoing
Data Rescu e projects;
• Develop a long-term strategy to
rescue data in digital form s for
all Regions;
• Draft a project development
pla n on Data Rescue.
The review of ongoing activities
showed th at most countries n eed
a Data Re scue component tied
to their database-man agem ent
efforts .
Optical scanning techniques
h elp preserve the da ta and are a
major improvement over h ard copy
m edi a, but fully digitized databases will make the data more
widely accessible for an alysis and
climate change studies. The meeting defined Data Rescue as:
An ongo ing p rocess of
preserving all data at rish of
bei ng lost du e to deterioration of the m edium, and the
digitiz ation of current and
past data into co mputerco mpatible form for easy
access.

This definition implies that d ata
should be stored as image file s onto
m edia that can be regularly
renewed to prevent the deterioration of the m edium (cartridges,
CDs, DVDs, etc.).
The meeting also developed a
project development plan for the
rescue of climate and h ydrological
data, which will be implemented
throughout all WMO Regions as
resources are secured.

World Climate Research
Programme
The
WMO/IOC/ICSU
World
Climate Research Programme
(WCRP) is the key international
scientific programme aiming t o
develop the improved under standing of climate n ecessary to provide
th e scientific basis for predictions
of global and r egional climate variations on all time-scales and to
m ak e projections of the magnitude
a nd rate of human-induced climate
ch a nge. It is built round a broadbased multidisciplinary strategy
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that includes the investigation of
all important physical aspects of
climate and climate change. The
principal developments of interest
and implementation of the WCRP
during 2001 are summarized
below.
Stratospheric Processes and their
Role in Climate (SPARC)

The comprehensive SPARC Water
Vapour Assessment, a state-of-the
art appraisal of the concentration,
distribution and variability of
water vapour in the upper troposphere and lower stratosphere was
published (SPARe Assessment of
Upper Tropospheric and Stratospheric
Water Vapour, WCRP-113, WMOI
TD-No. 1043).
Findings have confirmed an
upward trend in water vapour in
these regions of the atmosphere,
but the present set of observations
is not adequate to explain the
distribution of water vapour or its
influence on climate. Overall
changes in temperature, ozone and
water vapour are linked, and an
integrated approach to studying
changes in stratospheric parameters is essential.
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World Ocean Circulation Experiment
(WOCE)

Climate Variability and Predictability
(CLIVAR) study

were
organized
(Kingston,
Jamaica, in January; Casablanca,
Morocco, in February) to prepare,
in a "hands-on" manner, climatechange indices for the Caribbean
and North Africa, respectively. A
joint assessment with the Scientific
Committee on Oceanic Research
(SCOR) of the present state-of-theart in regard to air-sea flux determination and available air-sea flux
products was published (WCRP112, WMO/TD-No. 1036). The
report was reviewed by a joint
WCRP/SCOR workshop on the
intercomparison and validation of
ocean-atmosphere
flux
fields
(Washington, DC, USA, May), at
which the strategy for further
refining estimates of ocean-atmosphere fluxes was also considered.

Progress continues in the studies of
the Asian-Australian monsoon,
African climate variability and the
Variability of the American
Monsoon System. The Working
Group
on
Climate
Change
Detection, sponsored jointly by
CLIVAR and CCI, has pursued its
activities on the development and
verification of climate-change
indices. Two regional workshops

Following the adoption of the study
of the Climate and Cryosphere
(CliC) as a new component in the
WCRP, an initial CliC implementation plan is being drawn up. Efforts
have also been directed to advertising the establishment of CliC and
engaging the attention and participation of the scientific institutions

WOCE is now well into its final
stage of synthesizing the measurements gathered during the field
programme (1990-1998) into a
dynamically consistent view of the
ocean circulation in the 1990s. A
book on the ocean circulation and
climate based on WOCE findings
has been published and the latest
version of the WOCE dataset
distributed on CD-ROM. Work has
begun on preparing a series of
large-format atlases ofthe physical
and chemical properties of the
global ocean based on WOCE
observations.

GLOBAL ENERGY AND WATER CYCLE EXPERIMENT (GEWEX)
The GEWEX Coordinated Enhanced Observing Period (CEOP), in which
common datasets will be collected from all GEWEX regional hydrological
and atmospheric studies, has begun and will continue until 2003. CEOp,
in conjunction with other components of the WCRP, will enable progress in
assessing the influence of continental heat and moisture sources and
sinks on the global climate system and its anomalies.
The Fourth International Scientific Conference on the Global Energy
and Water Cycle was held in Paris in September. Its central themes were
the microphysics of clouds and cloud/aerosol interactions; the global
water cycle and its sensitivity to climate change; and remote sensing and
land-surface processes. The Conference also looked forward to new
scientific directions for GEWEX.

Poster design for the Fourth International Scientific
Conference on the Global Energy and Water Cycle
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Polar research

and groups having an interest in
cryospheric research. In the meantime, the WCRP Arctic Climate
System Study (ACSYS), with the
more restricted objective of assessing the role of the Arctic in glob al
climate, is proceeding as planned
with extensive new datasets being
collected on the Arctic Ocean circulation , temperatures and salinity,
sea-ice, and exchan ge of water
masses with the North Atlantic.

SELECTED WORLD CLIMATE RESEARCH PROGRAMME
MEETINGS
Date and place

Title

29-31 January
Nairobi, Kenya

CLiVAR Panel on the Variability of the African Climate System

29 January-2 February
Barcelona, Spain

GEWEX Scientific Steering Group- thirteenth session

19-23 March
Boulder, CO, USA

Twenty-second session of the Joint Scientific Committee for the
WCRP

Collaboration between global
environmental change programmes

26-30 March
Montevideo, Uruguay

CLiVAR Panel on the Variability of the American Monsoon System
(VAMOS)

Collaboration between the WCRP,
the International GeosphereBiosphere Programme (IGBP ),
and the International Human
Dimensions Programme on Global
Environmental Change (IHDP) is
being r einforced. Three overarching themes have been identified
w here strong in t erdisci plinary
cooperation is required: the global
carbon cycle, food system s and
water resources. Plans are being
made to bring separate r elevant
research activities in WCRP, IGBP
and IHDP into an integrated
framework . WCR~ IGBP and
IHDP also jointly organized the
major Glob al Ch ange Open Science
Conference: t h e Challenge of a
Changing Earth (Amsterdam, The
Neth erlands, July). In addition to
the threat of significant climate
change, the Conference highligh ted

14-18 May
Toulouse, France

CLiVAR Scientific Steering Group-tenth session

6-8 September
Paris, France

GEWEX Hydrometeorology Panel-seventh session

15-19 October
Dartmouth, NS,
Canada

ACSYS/CliC Scientific Steering Group-second session

29 October-2 November
Offenbach, Germany

CAS/JSC Working Group on Numerical Experimentationseventeenth session

5-7 November
Budapest, Hungary

CLiVAR Working Group on Seasonal-to-Interannual
Prediction - sixth session

4-7 December
Honolulu, HI, USA

SPARC Scientific Steering Group-ninth session

concerns over the ever-increasing
human modification of other
aspects of the global environment
and the implications for human
well-being, a nd emphasized the

importance of the cooperative
approach to glob al environmental
science now b eing developed
t h ro u gh glob al environmental
change programmes.
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It was particularly supportive ofthe
efforts of AREP and CAS to engage
the broader scientific community,
organize events with the purpose to
inform as many Members as possible of recent research developments
and to design research campaigns
with the user in mind.

The Atmospheric Research and
Environment Programme (AREP)
coordinates and encourages research
activities of Members in atmospheric
and related sciences, assists in
capacity transfer regarding applications of research results, and
provides a focus for coordinating the
global monitoring of greenhouse Global Atmosphere Watch
gases, the ozone layer and atmos- (GAW)
pheric pollutants. Developments in Emphasis continued on improving
these areas are the responsibility of data quality, availability and the
the Commission for Atmospheric overall performance at both the
Sciences (CAS). The WMO Research global and regional stations of the
Award for Young Scientists is also GAW network for use in scientific
administered through AREP.
assessments and support to the
The tenth session of the CAS work of international conventions,
Advisory Working Group was particularly those on protecting the
convened in Guilin, China, in May, ozone layer and addressing climate
in preparation for the thirteenth change. Progress continued in the
session of CAS in February 2002. implementation of the GAW Urban
The Group established the provi- Research and Meteorological Envisional agenda, identified potential ronment (GURME) project.
lecturers and agreed that the next
intersessional
period
should World Weather Research
concentrate on consolidating activ- Programme (WWRP)
ities within the new structure The WWRP is aimed at facilitating
international action to develop
developed at CAS-XII.
At its fifty-third session, the improved and cost-effective forecastExecutive Council expressed its ing techniques; special emphasis is
satisfaction with overall progress given to high socio-economic impact
across the various sub-programmes. weather. A Science Steering
The tenth session of the CAS Advisory Working Group met in Guilin, China, in May.
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Committee (SSC) provides overall
guidance. The Programme operates
through a series of Research and
Development Projects (RDPs),
usually field campaigns, that must
meet a number of conditions before
being selected. For example, they
must be judged as having the capacity to produce a verifiable and
significant outcome and be important
for society. In addition, Forecast
Demonstration Projects (FDPs) are
conducted, when warranted by
research developments. FDPs serve
to exhibit and quantify formally
the benefits to be derived from
improved understanding and
enabling technologies.
A Workshop on Verification of
Quantitative Precipitation Forecasts was organized (Prague, Czech
Republic, 14-16 May) to review
existing verification methodologies
for high-impact weather events
associated with flooding, and
develop recommendations for use
by the expert community.
The SSC met in Geneva in
October. It reviewed progress in a
number of RDPs and made recommendations with respect to those
still in the planning stage. These
include:
• A programme of research
related to predictability and
prediction of cyclones of oceanic
(or remote continent) origin in
the face of a lack of in situ data
(THORPEX);
• A campaign to understand and
forecast high-impact weather in
the Mediterranean region, focusing on high winds, heavy precipitation and flooding (MEDEX);
• Research aimed at increasing
skill in quantitative precipitation forecasts in the warm
season over continents in the
6- 72 hour range;
• Research directed at understanding the meteorological
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processes leading to aircraft
icing (AIF!);
• Developing a project which
examines heavy rain and urban
flooding;
• Research on the atmospheric
and other processes involved
with tropical cyclones making
landfall (ITCLP) .

Tropical Meteorology
Research Programme
This programme is designed to
promote and coordinate research
activities in areas such as seasonal
variability and prediction of
monsoons and droughts.
In January, a n International
Workshop on the Dynamics and
Forecasting of Tropical Weather
Systems was organized in Darwin,
Australia. This was followed by
a Commemorative SeminarlInternational Conference on Forecasting
Monsoons, h eld in conjunction with
the Second WMO International

Participants in the Second WMO International Workshop on Monsoon Studies

Workshop on Monsoon Studies in
March in New Delhi, India. A meeting of the CAS Working Group on
Tropical Meteorology Research
(Cairns, Australia, 29 May-l June)
expressed its satisfaction with the
WMO programme of convening
international workshops on tropical

cyclones and monsoon studies .
These workshops provide excellent
forums for interaction between
researchers and forecasters from
bot h developed and developing
countries. They als o r esult in
substantial outputs in the form of
textbooks and forecast guides. The

THE STATUS OF STRATOSPHERIC OZONE IN 2001
The Arctic column ozone loss during January and February was
considerably less than the year before and well within the range of
what has been observed during the last decade. The monthly average ozone amounts observed at high latitudes during this period
were near the 1964-1976 average, although negative deviations from
these norms of 5-10 per cent were evident over limited areas of
Europe and Asia. By mid-January, the stratosphere had starting to
warm, and the low temperatures required for polar stratospheric
clouds (PSCs) were not present by mid-February. This effectively
ended the period of Arctic ozone loss, with zonal average

March deviations near zero. The relatively low ozone loss observed
reflects the expected year-to-year meteorological variability in the
Arctic lower stratosphere.
The Antarctic ozone hole reached its maximum area in midSeptember and remained unusually large throughout October. The
area within the vortex with temperatures low enough to produce
PSCs was also exceptionally large, possibly due to the rather circular
vortex throughout much of September, October and even into
November. This resulted in an extended period of ozone loss within
the vortex and a more persistent ozone hole than in 2000.
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The ozone mass deficit can be considered as a measure of the
depth of the ozone hole, and represents the mass loss of ozone in
the Antarctic region relative to the pre-ozone hole period of
1964- 1976. The calculations are made by comparing the daily
ground-based and satellite data available with the historical norms.
Here the ozone mass deficit for the year 2001 is compared with a
record maximum of 57 million tons which occurred in
mid-September 2000.
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GLOBAL ATMOSPHERE WATCH (GAW)
GAW provides data and other information on the chemical composition and related physical characteristics of the atmosphere, and their
trends. It consists of a network of global and regional measuring
stations, supporting infrastructures such as calibration and dataquality assurance centres, data centres and a number of
strategic/technical/advisory bodies.
The GAW 2001 Workshop (Geneva, April) was attended by
representatives of the entire GAW community and collaborating
programmes, as well as by members of the EC Panel of
Experts/CAS Working Group on Environmental Pollution and
Atmospheric Chemistry. The Panel met immediately after GAW 2001
and was thus able to respond to its recommendations. Participants
addressed the current and future operation of GAW and a number of
other issues, including training for developing country station
personnel. In this regard, the GAW Training and Education Centre
was established at Garmisch Partenkirchen, Germany, in July. It
organized two training sessions dealing with precipitation chemistry,
surface ozone, radiation and reactive and greenhouse gases.
The Strategy for the Implementation of the Global Atmosphere
Watch (2001-2007) was published (GAW-142, WMOITD-1077). It is
directed at all the institutions, agencies and individuals playing a
major role in ensuring the long-term viability of GAW. The Global
Atmosphere Watch Measurements Guide was also published
(GAW-143, WMOITD-No. 1073). It provides detailed information for
countries interested in establishing a GAW station.
A major initiative is under way, with help from Switzerland and
Japan, to update GAW measurement station information by means
of a questionnaire to Members. The GAW Station Information
System, comprising information on measurement parameters, instruments and contacts, will eventually be placed on the GAW Web site
for use by researchers and others.

The Mt Kenya Global GAW Station
was inaugurated on 5 October at a
ceremony attended by a number of
Kenyan and international dignatories,
including the Secretary-General of
WMo. (Photo: Kenya Meteorological
Department)
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In cooperation with the Committee on Earth Observing Satellites
(CEOS), GAW participated in the multi-agency Integrated Global
Observing Strategy (IGOS) partnership for the provision of highly
accurate global observations of the atmosphere, oceans, cryosphere
and land via major satellite and ground-based systems. A
WMO/CEOS Report on a Strategy for Integrating Satellite and
Ground-based Observations of Ozone was published and will be
merged into a more general lGOS theme on Integrated Global
Atmospheric Chemistry Observations.
The UN Inter-agency Group of Experts on the Scientific Aspects
of Marine Environmental Protection (GESAMP) is preparing a report
on land-based sources and activities affecting the quality and uses of
the marine, coastal and associated freshwater environment. WMO
made important contributions related to the assessment of atmospheric inputs into the seas of pollutants such as nitrogen compounds
(in particular, as related to eutrophication). perSistent organic pollutants and trace metals, as well as to the effects of climate and
related global changes.
The GAW Urban Research Meteorological Environment (GURME)
project continued to support NMHSs and environmental agencies in
their efforts to address urban pollution. Guidelines for this purpose
were developed by the GURME Science Advisory Group. A
presentation on the GURME work programme was made at an
international symposium on air-quality management in Turkey in
September.
In September, in Singapore, an expert consultative meeting of the
ESCAPIWMO project "Support to the Implementation of the Regional
Haze Action Plan of ASEAN Member Countries" examined plans to
expand the existing atmospheric particle monitoring network and set
in motion a review of current ASEAN regional aerosol transport
studies.
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Working Group recommended t h eir
continu ation, particularly t h ose
with a strong capacity-buildin g
focu s,

Physics and chemistry of
cl ouds and weather
modification research
The fi ft y-t hir d session of t h e
Executive Council r eviewed a nd
am end ed dr a fts of t h e WM O
State m en t on t h e Statu s of
Weat h er Modificat ion a nd the
Guidelines
for
Advice
and
Assistance Rela ted to the Planning
of Weather Modification Activities.
The drafts were then submitted to
Member s.
The annual r egist er of National
Weather Modification Proj ects was
publish ed, which showed that more
than 30 countries are engaged in
some form of weather modification.
Input was m a de to developing the
precipitation enhancement project
centred in t h e Mediterranean
region , spearheaded by Italy and
supported by the European Union,

WM O Technical Library
The Technica l Library provided
meteorological a nd h ydrolo gical
informa tion for the staff of the
Secretariat, participants at m eetings, staff of ot h er United Nations
bodies, r esearch worker s, students
and t eacher s. N ew softwar e is
being implemented whi ch will
allow direct Web access to a database of books a nd r eviews , Partial
access is already available; the full
syst em is expected to be operational in 2003.
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SELECTED MEETINGS DIRECTLY RELATED TO THE
ATMOSPHERIC RESEARCH AND ENVIRONMENT PROGRAMME
Date and place

Title

17-20 April
Shanghai, China

International Scientific Meeting on the South China Sea
Monsoon Experiment

26-27 April
Glossop, United Kingdom

ONOC Working Group of the WMO UV Scientific Advisory

30 April-4 May
Geneva

Ozone Sonde Standard Operating Procedures Meeting of
Experts

Group

23-25 May
Fifty Years of Solar and Ozone Observatory
Hradec Kn310v8, Czech Rep,
30 May-1 June
Patarz, Slovenia

EMEP Task Force on Measurement and Modelling

10-23 June
WMO-GAW European Dobson Spectrophotometer
and 8-21 July
Intercomparison
Hohenpeissenberg, Germany
15-20 July
St John's, NF, Canada

Second International Conference on Fog and Fog Collection

2-3 August
San Diego, CA, USA

Meeting of the Working Group on UV Instruments

13-17 August
New York, NY, USA

Thirty-first session of GESAMP

25-28 September
Tokyo, Japan

Eleventh WMO Meeting of Experts on Carbon Dioxide
Concentrations and Related Tracers Measurement
Techniques

1-5 October
Sendai, Japan

Sixth C02 Conference

11-12 October
Portland, OR, USA

Fifth Meeting of the WMO Scientific Advisory Group on
Aerosols and Aerosol Optical Depth

29 October-2 November
Offenbach, Germany

CAS/JSC Working Group on Numerical Experimentationseventeenth session

15-16 November
Geneva

First Meeting of the Integrated Global Atmospheric Chemistry
Observations Panel
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Public Weather Services (PWS)
Programme
In 2001, special importance was
given to ensuring good coordination and communication between
NMSs and the media. A meeting of
the Expert Team on Media Issues
was held in Minneapolis, USA,
26-30 June. Among strategies it
proposed for improving the use
of official and consistent meteorological information were the
user-friendly design of public
weather services, public and media
awareness of the availability of
these services and ensuring the
presence of knowledgeable staff for
liaison with the media, especially
during severe weather events. The
Team prepared two sets of guidelines: on the provision of weather
services on the Internet; and on the
improvement of relations with the
media. A pilot project to facilitate
access to official NMS warnings on
the Internet through a centralized
Web site, developed by Hong Kong,
China, entered the experimental
operational phase.
Issues on the agenda of the
Expert Team on Product Development and Service Assessment
meeting (Hawaii, USA, December)
included the application of new
technology and research, the new
WMO information system, development of new and/or improved
Public Weather Service products
and services, and overall service
assessment. During the year, the
Team produced two technical documents on specialized topic areas,
especially for small NMSs and
those in developing countries:
Technical Framework for Data and
Products in Support of Public
Weather S ervices (PWS-1, WMO/
TD-No. 1054); and Guidelines on
Graphical Presentation of Public
Weather S ervices Products (PWS-4,
WMOITD-No. 1080).
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• Please click on the symbol for advisories and warnings on the tropical cyclone.
• Please click on the symbol . for additional infonnation from WMO Members: participating in the ~.

WMO pilot project Web site developed and maintained by Hong Kong, China

The work of the Expert Team on
Warnings and Forecast Exchange,
Understanding and Use focuses on
implementation of methodologies
for international and cross-border
warnings exchange, and public
understanding of warning products. In 2001, the Team was
involved in the testing of a pilot
project, in the context of a proliferation of unofficial weather
forecasts broadcast by the international media and also easily
available on the Internet. A collecting centre will be selected to collate
and generate a global city-forecast
collective and make it available to
the media and the public through a
centralized Web site that will identify contributing NMSs as the
issuing authority. Hong Kong,
China, is also taking the lead role
in this project.
PWS training events concentrated mostly on developing user
focus, service evaluation, coordination with the media and emergency
management, use of the Internet,

and the role and use of the media.
A training workshop was held in
conjunction with the RA IV
Workshop on Hurricane Forecasting and Warning (Miami,
Florida, USA, 2-5 May). A second
training workshop was held in La
Reunion (9-13 November) for
participants from the RA I Tropical
Cyclone Committee.

Agricultural Meteorology
Programme
The CAgM Advisory Working
Group met in Florence, Italy (2- 5
April) to discuss a number of
important issues, including the
proposed new structure of CAgM
and preparations for its thirteenth
session. A session of the CAgM
Working Group on the Impact of
Management Strategies in Agriculture and Forestry to Mitigate
Greenhouse Gas Emissions and to
Adapt to Climate Variability and
Climate Change was held in
Geneva (3-6 July). The RA VI
Working Group on Agricultural
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Meteorology met in Budapest
(26-28 February). A number of
technical bulletins, CAgM reports
and proceedings of international
workshops and expert group meetings were published. A major
service to Members was the provision of a CD-ROM with free
software for agroclimatic data
management.
WMO organized a training
workshop on Agrometeorology in
Promotion of Agricultural Sustainable Development and Food
Security for the 21st Century
(Hanoi, Viet Nam, 9-18 July).
WMO also organized an
Interregional Workshop on Improving Agrometeorological Bulletins
(Bridgetown, Barbados, 15-19
October). Considering the growing
need for food to meet the demand of
an increasing population, especially
in developing countries, the
Workshop recommended that a
common Web server be created
where all countries could routinely
post their agrometeorological products ' share experiences and
exchange ideas. Each country would
prepare products that best meet the
needs of users, taking into consideration the availability of data, tools
and methodology. A task force should
be created to assess the quality and
relevant data acquisition and
dissemination techniques. National
Meteorological Services should make

a concerted effort to sensitize policy
make r s and gove rnments on the
economic benefit s of agrometerological se rvice s a nd the
necessity of operating a core network
of agrometeorological stations.
WMO
co-s ponsored
the
Seminars on Radio and Internet
(RANET) for Diffusion of Agrometeorological Information and
Monsoon Research (Pune, India,
30-31 July).
WMO was represented at the
following agriculturally-oriented
meetings:
• Fifth session of the Scientific
Advisory Committee (SACOM)
ofthe Mrican Centre of Meteorological Applications for Development (ACMAD) (Casablanca,
Morocco, 1-3 February);
• Twenty-fourth session of the
Governing Council of the International Fund for Agricultural
Development (IFAD) (Rome,
Italy, 20-22 February);
• Sixth meeting of the Subsidiary
Body on Scientific, Technical and
Technological Advice of the
Convention
on
Biological
Diversity (Montreal, Canada,
12-16 March);
• International Conference on
Forecasting Monsoons from
Days to Years (New Delhi, India,
20-22 March);
• Task
Force
on
Climate
Prediction for Agriculture of the

Making users in the agricultural community aware of the value of weather and climate information
promotes improved productivity at the field level. (Photo: WMO/M.V.K. Sivakumar)
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Global Change System for
Analysis, Research and Training
(Washington, DC, USA, 17- 18
April);
• Twenty-seventh session of the
Committee on World Food
Security (Rome, Italy, 28
May-l June);
• Sixth Session of SAC OM (Pune,
India, 1-3 August );
• Regional Seminar on Drought
Mitigation (Tehran, Islamic
Republic of Iran, 28-29 August );
• Second International Conference
on Tropical Climatology, Meteorology and Hydrology (Brussels,
Belgium, 12-14 December).
A WMO consultancy for improving agrometeorological services
and applications in Mexico was
undertaken from
8 to
18
September.

Aeronautical Meteorology
Programme
Training events in 2001 included
the annual United KingdomlWMO
Seminar on NWP Applications to
Aviation Forecasting (Reading,
United Kingdom, July) and the
ATS/MET Pilots Coordination
Seminar, organized by the Agency
for Air Safety in Africa and
Madagascar (ASECNA) and sponsored by the International Civil
Aviation Organization (ICAO) and
WMO, held in Douala, Cameroon,
in September. Other important
training events were the ATSIMET
Pilots Coordination and Volcanic
Ash Seminar for participants from
Regions III and IV (Bogota ,
Colombia, November). Some 90
participants from 65 countries
attended these training events.
In support ofthis training effort,
publication WMO-No. 782-Aerodrome Reports and Forecasts, a
User's Handbook to the Codes, was
updated and made available to
Members in August, in advance of
the target date for the application
of the codes on 1 November.
Furthermore, work on the preparation of the Compendium on
Tropical Meteorology for Aviation
Purposes was finalized. The update
of the Guide to Practices for
M eteorological Offices S erving
Aviation (WMO-No. 732) started in
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May. A booklet on the impact of
aviation on the environment, and
guidance material on aeronautical
meteorological cost recovery and
alternative service delivery for
aviation, were completed.
The implementation of the final
phase of the World Are a Forecast
System (WAFS) was pursued with
the implementation of transition
plans for the transfer ofresponsibility of the remaining Regional Area
Forecast Centres (RAFCs ) to the
London and Washington World Area
Forecast Centres (WAFCs). As of 1
March, all responsibilities for highlevel SIGWX previously carried out
by RAFCs Brasilia, Buenos Aires,
Melbourne, Wellington, Tokyo and
Washington were transferred to
WAFC Washington . As a result of
the implementation of t h e WAFS
transition plans , the transfer of
responsibility of RAFCs Dakar, Las
Palmas and Nairobi will be effective
by January 2002. In parallel with
the transfer of responsibilities to
WAFCs, WAFS-related provisions
were implemented as part of
Amendment 72 to ICAO Annex 31
WMO Technical Regulations [C.3.1],
Volume II, Meteorological Service for
International Air Navigation (WMONo. 49) applicable on 1 November, or
being developed to form part of
Amendment 73 for consideration by
the WMO CAeM/ICAO MET
Divisional Meeting (Se ptember
2002).
The fourth AMDAR Panel meeting was held in September, in
Me lbourne, Australia. Recent
achievements of the Panel included
the preparation of an AMDAR
Reference Manual comprising measurement procedures, sources and
impact of observation errors, information on operational codes, data
specifications and standard downlink format, and advances made in
developing standard universal
AMDAR software. Progress was also
made with telecommunication
providers to reduce AMDAR datatransmission costs. China, Hong
Kong (China), the Russian
Federation and Sweden attended the
Panel meeting for the first time.
More than 100 000 AMDAR reports
per day are available, representing
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an almost two-fold increase
compared with 1999 and a 30 per
cent increase compared with 2000.
A meeting of the Working Group
on the Provision of Meteorological
Information Required by Civil
Aviation (PRO MET) was organized
in Geneva in October.
The CAeM Working Group on
Training, the Environment and New
Developments in Aeronautical
Meteorology (TREND) distributed
the thirteenth issue of its newsletter
to Members in July; at the same time,
it was posted on the WMO Web site.
WMO and ICAO continued their
collaboration through participation
in one another's meetings.

Marine Meteorology and
Associated Oceanographic
Activities Programme
Joint WMO/IOC Technical Commission
for Oceanography and Marine
Meteorology (JCOMM)

The first session of JCOMM
(JCOMM-I) took place in Akureyri,

Iceland, from 19 to 29 June. It was
attended by 113 participants from 42
Member States ofWMO andlor IOC
and 11 international organizations.
The Commission expressed satisfaction with the substantive
achievements during the past intersessional period , under the
Commission for Marine Meteorology
(CMM), the Integrated Global Ocean
Services System (IGOSS) and other
groups now reporting to JCOMM. Of
particular note were the full implementation of the WMO marine
broadcast system for the Global
Maritime Distress and Safety
System (GMDSS ), the commencement of the VOSClim and Argo
projects, new ASAP routes, the
enhance ment of the JCOMM
Electronic Products Bulletin and
capacity-building activities.
The session elected Mr J. Guddal
(Norway) and Dr S . Narayanan
(Canada) as co-presidents of t h e
Commission. JCOMM decided that
its work and substructure would be
organized in four Programme Areas

STRUCTURE OF THE JOINT WMO/IOC TECHNICAL COMMISSION
FOR OCEANOGRAPHY AND MARINE METEOROLOGY
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Participants in the first session of the Joint WMOIIOC Technical Commission for Oceanography and Marine Meteorology

(PA)-Services, Observations, Data
Management
and
Capacity
Building-each managed by a
Coordinator and a small Coordination Group. Within each PA,
specific activities will be undertaken
by a number of Expert Teams, Task
Teams and Panels. Overall guidance
and oversight for the work of
JCOMM will be provided by a
Management Committee, chaired by
the two co-presidents of JCOMM,
and comprising the four PA coordinators and a few other selected
experts. Membership of the
Management Committee covers all
WMO Regions, and includes equal
numb ers of meteorologists and
oceanographers.
The Commission agreed that a
major priority for the coming intersessional period would be the
implementation and maintenance of
an operational ocean observing
system to provide the data required
to support global climate studies. It
also agreed that a fundamental principle for its data management was to
integrate meteorological and ocean
measurements and to provide

multi-parameter products and services in response to user needs.
Automated Shipboard Aerological
Programme (ASAP)

The ASAP has provided the World
Weather Watch with high-quality
upper-air profile data from datasparse ocean areas at relatively
low cost since 1985. The ASAP
Panel (ASAPP) provides the mechanism for the international
coordination of ship-based upperair soundings, as well as for
reviewing and developing ASAP
technology and communications.
ASAPP now forms a part of the
JCOMM Ship Observations Team,
together with the Voluntary
Observing Ships Panel and the
Ship-of-opportunity Programme
Implementation Panel (SOOPIP).
The highest priority for the Panel
at the present is development of a
Worldwide Recurring ASAP Project
(WRAP). This cooperative project
plans to operate, on a long-term
basis, an ASAP unit on a ship sailing
on an around the world route , to
provide, in particular, much needed

upper-air data from the southern
ocean regions. The first WRAP
voyage began in April, with support
from Australia, the United Kingdom,
the USA and EUMETNET.
EUMETNET, a network grouping of European NMSs, has started
an ASAP in the Mediterranean and
another in the Atlantic, thus
increasing coverage in 2001, at
least on the European scale, with
additional upper-air profiles taken
from those two areas.
JCOMM in situ Observing Platform
Support Centre (JCOMMOPS)

JCOMM-I adopted a recommendation to establish a JCOMMOPS,
based on the existing DBCP/SOOP
and Argo coordination mechanisms.
It will provide essential data and
tools, as well as a centralized information and technical support
facility, required for coordinating
and integrating many of the existing operational ocean observing
networks
under
JCOMM.
JCOMM-I requested Members,
where possible, to commit the
resources required for its operation.
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Global Terrestrial NetworkHydrology (GTN -H)
The Global Terrestrial NetworkHydrology was formally established
at an expert meeting at the Global
Runoff Data Centre (Koblenz,
Germany) in June. An implementation plan was adopted and an
integTated data-management strategy was considered.
An executive secretary was
nominated to support the newly
form ed coordination group in
the first implementation phase,
which includes the establishment
of a Web page for the exchange of
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information concerning policies,
products and operations.
Mid-term products to be developed include information on data
availability (near-real-time and
historical); a map ofthe state ofthe
system and tools for data mining
and archiving. Longer term products to be developed include
gridded runoff/discharge fields ,
biogeochemical flux to the oceans
and surface storage fluxe s.

Inter-agency cooperation
The Advisory Committee on Coordination (ACC) Subcommittee on

SELECTED HYDROLOGY AND WATER RESOURCES
PROGRAMME MEETINGS
Date and place

Title

26-27 January
Geneva

Workshop on Data Bases

19-23 February
Kathmandu,
Nepal

Developing a Framework for Regional Flood Forecasting in the
Hindu Kush Himalaya Region, using the WHYCOS concept of the
WMO

1 April-31 July
Budapest, Hungary

Thirty-second International Postgraduate Course on Hydrology

6-9 May
Visakhapatnam,
India

International Symposium on Challenges of Water Resources
Management in the Developing Countries

18-27 July
Maastricht,
The Netherlands

Sixth International Association of Hydrological Sciences (IAHS)
Scientific Assembly

25-27 September
Koblenz, Germany

International Conference on Hydrological Challenges in
Transboundary Water Resources Management

11-12 October
Geneva

Third Meeting of the Global Network of Isotopes in Precipitation
(GNIP) Scientific Steering Committee

14-18 October
Damascus, Syria

Workshop on Hydrology and Management of Wadi Systems

21-24 November
Geneva

First Coordination Meeting on the Associated Programme on
Flood Management (APFM)

5-8 December
Tempe, AZ, USA

Third International Symposium on Environmental Hydraulics
(ISEH)
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Water Resources h eld its twentysecond session in Geneva in
September. A prominent activity is
the development of the first issue
of the World Water Development
Report (WWDR) within the framework of the UN-wide World Water
Assessment Programme (WWAP).
The first issue of the WWDR will
contain a review of progress in
implementation of the recommendations of the International
Conference on Water and the
Environment (Dublin, January
1992) and UNCED (Rio de Janeiro,
June 1992). The Subcommittee also
discussed inter-agency approaches
to accidents to water infrastructure
installations.
The main policy issues arising
from this review were presented to
the International Conference on
Freshwater (Bonn, Germany,
December); a fuller version will be
submitted to the World Summit on
Sustainable Development in 2002.
The twenty-second session of the
WMO-UNESCO Liaison Committee
met in Geneva in June. Discussions
covered the third edition of the
International Glossary of Hydrology,
the re- Iaunch ofWCP-Wate r (see
below), negotiations regarding
the International Groundwater
Resources Assessment Centre, and
WMO inputs to the project on
Hydrology for Environment, Life and
Policy.

World Climate ProgrammeWater (WCP-Water)
The goal for WCP-Water is to
promote hydrological activities in
the World Climate Programme and
r elated conventions, and to provide
data and information on h ydrological and water resources conditions and variations over a wide
range of time- and space-scales.
The three priority areas are:
climate, water and health; climate,
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w a ter and foo d secu rity; and
climate-related natural disasters
a nd hydrologic extremes in vu lnera ble basins. Activities w ill be
implemented with t h e cooperation
of r esearch and operational centres
of excellen ce.
W CP-Water is actively involved
in t h e development of th e Dia logue
on Water a nd Climate which has
been init iated by t h e World Water
Council wit h s ubstan t ia l inpu ts
from WMO. A Web site fo r WCPWat er was establish ed at th e end of
the year.

Commission for Hydrology
The tw o CH y s ubj ect-orien ted
workin g groups m et in parallel in
Geneva from 3 to 7 Sept ember to
develop pla n s fo r individua l a nd
joint a ction and t o discuss m atters
of common interest, in particular
capacity building.
The Working Group on Wa t er
Resour ces focused its attention on
activit ies r elated t o b asic systems
in h ydrology, including net wor kdesign pr a ctices, d a t a -management procedures, a nd technology
transfer a nd cap a city building. It
laid pla n s for a proj ect to develop a
s oftware p ack age and a t r a in ing
manual , w hich w ill enable t h e
appli cation of the latest stagedis charge ca lcul a tions t o b e
undertak en in real-time.
The
Working
Group
on
Hydrological
Fore casting
a nd

Participants in the CHy Working Group on Hydrological Forecasting and Prediction and the
CHy Working Group on Water Resources

Prediction was concerned pr incip a lly with th e developm en t of its
proj ects on risk m anagem ent a nd
globa l forecast a nd warning . It
a dopted the t opics of short- a nd
m ed ium- t o long-ter m hydr ologica l
fo recasting; r emote-sen sing; r isk
m a n agem ent; probable m aximum
precipit a t ion a nd flood; a nd waterquality a larm systems.
The first session of the CH y
Advisory Wor king Group (AWG),
h eld in Geneva (17-2 1 September),
m a de pr oposals for a s ubtitle w hich
WMO migh t u se t o indica t e its

WMO AND THE NILE BASIN INITIATIVE (NBI)
WMO participated in the first meeting of
the International Consortium for
Cooperation on the Nile (Geneva, 26- 28
June) which aimed at securing commitments and support for current NBI
programmes. Pledges of some US$ 200
million over the next three to six years were
made towards implementation of the
Shared Vision projects and preparation of
projects identified under the Subsidiary
Action Programme. The meeting , which
was attended by 195 participants, was led
by the Nile Council of Ministers, including
the Ministers of Water Affairs of the 10
riparian countries and several Ministers of
Finance and Planning.

The Consultative Group, consisting of
representatives of the World Bank, the
United Nations Development Programme
and other donor agencies, pledged its
support for the NBI 's goals and its commitment to work with the Nile States.
WMO offered to contribute by providing
expertise to the projects in the Shared
Vision Programme of the NBI and its
Subsidiary Action Programme related to
capacity building and water-resources
assessment. WMO also expressed readiness to contribute to
projects dealing with the impact of climate
change on water resources in the Nile
Basin.

res ponsibilities in w a t er a nd
clim ate m atters. It endorsed the
pla n s of t h e two subj ect-or iented
w orking groups, a nd discussed how
best to link t heir a ctivities t o each
oth er, t o th e w or k of t h e AWG a nd
to oth er pr oj ects.
The AW G r ecorde d its a ppreciation for th e pr oduction of a CD-ROM
containing t h e E n glish a n d French
versions of t h e fifth e dition of the

Gu ide to H y drological Practices
(WMO-No. 168) , a nd la id pl ans fo r
p rep aring t h e sixth ed ition. A n ew
a pproach fo r upda ting the contents
ofIN FOHYDRO was agreed upon.
The Adv is ory Working Group
r eviewed a dra ft of t h e Sixth WMO
Long-term Pla n fo r t h e H WRP a nd
discu ssed h ow it migh t b est be
implem ente d.

WHYCOS
The WHYC O S
In ternati on a l
Advisory Group h eld its fourth m eet ing (Geneva, 3 0 May- 1 Jun e) to
review t h e status of th e W H YC OS
programme and a dvise on its fur ther
developmen t . Fra n ce h as agreed t o
h ost t h e Pilot R egional Centre for
MED-HYCOS, a nd to support some
of its acti v ities for another fou r
years, w hil e several p a r t icipating
countri es h ave offer e d to ho st
th em atic centres. A proj ect document
for P h ase II of SAD C-H YC OS h as
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Commission and in collaboration
with regional bodies concerned.
Plans have been developed for the La
Plata, Amazon and the Hindu-KushHimalayan-HYCOSs.

Regional activities

WMO now places higher priority on flood management under its Hydrology and Wa ter Resources
Programme (Photo: Bureau of Meteorology, Australia)

been prepared by the WMO
Secretariat; The Netherlands has
indicated interest in providing financial support. The future plans for
AOC-HYCOS include the development of several sub-projects on the
scale of the major transboundary
river basins, with initial focus on the
Niger River basin component.

Twelve other projects are at various stages of development. Among
these, project documents are available for the Aral, Baltic and
Carib-HYCOSs and funding is being
sought for their implementation. A
detailed design of IGAD-HYCOS
(Eastern Africa) has been initiated
with support from the European

In RA I, WMO Voluntary Cooperation Programme (VCP) funds
were used for the implementation
of the Hydrological Data Rescue
project in nine countries. Each
country was provided with appropriate software, a PC, a software
package for data-processing and
management, a printer and a scanner. More than 80 nationals were
trained in applying the datamanagement software.
In RA II, a high-level consultative
meeting was organized in collaboration with the International Centre
for Integrated Mountain Development (Kathmandu, Nepal, March).
The meeting agreed on the development of a regional flood information
system within the framework of
WHYCOS for several countries.
A Memorandum of Understanding was signed between the
Mekong River Commission (MRC)
and WMO with a view to planning

ASSOCIATED PROGRAMME ON FLOOD MANAGEMENT (APFM)
This APFM started in August as a joint undertaking of WMO and the
Global Water Partnership (GWP), with support from Japan. The
first coordination meeting was held from 21 to 24 November in
Geneva.
It is being developed on the basis of a series of regional projects
linked through a global coordination project led by WMO. Projects are
being considered in Central and South America, South Asia and
southern Africa.
The APFM views sustainable flood management as an element of
overall Integrated Water Resources Management (lWRM). Its
approach is basin-wide and practice-oriented, involving both land and
water. For example, upstream land practices must take account of
their impact on downstream flooding , and all measures, including
both long-term poliCies and emergency actions, must be based on an
understanding of the social dynamics and broader implications for the
population.
The APFM has the following aims:
• Development of projects and strategies with an emphasiS on
regional cooperation and improved decision-making in the
management of floods and flood plains;
• Improving the capacity of national and regional bodies in the field
of flood management and IWRM;
• Coordination of regional activities;
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• Development of specific recommendations for implementing new
approaches to flood management within the context of IWRM that
incorporate social as well as technical and economic aspects;
• Establishment of a network of centres of excellence and a
resource centre and focus for international activities in the field of
flood management;
• Bridging the gap between engineering and non-engineering
solutions and the socio-economic environment.
The emphasis will be on flexible, non-structural solutions suited to
each flood-prone region, including:
• Flood risk assessment;
• Catchment management;
• Assessment of socially acceptable risk;
• Development of water legislation in support of floodplain policies;
• Re-zoning of flood plains;
• Flood forecasting, involving both Hydrological and Meteorological
Services;
• Public awareness and emergency preparedness;
• Use of economic tools, such as flood insurance.
Structural solutions will be integrated into a holistic approach,
where they can be shown to be effective in economic and social
terms, and form part of an integrated approach to water management
within the river basin.

and imple m entin g th e flood
m a nagement stra tegy of the MRC.
Deve lopment of a ME KONGHYCO S is und er di s cussion with
MRC. HWRP participated in a factfindin g mission to Cambodi a, the
Lao People's Democra ti c Republic
and Viet Na m , t o assist th ese countries in improving their capacity in
flood for eca s ting and di s a s ter
preparedn ess and reduction. An
expert m ee tin g on flood m a na gement was organized in Kathmandu,
Nepal, for 10 countries in the Region.
The RA III Working Group on
Hydrology (WGH ) was r e-established at the thirteenth session of
RA III in September.
The RA IV Working Group on
H ydrology was re -established
during the thirteenth session of RA
IV (March/April).
In RA V, the training of hydrological technicians from small
island States continued , linked
with training activities of the
South Pacific Applied Geoscience
Commission (SOPAC) and UNESCO
in the Region.

In RA VI, a subgroup of the
WGH continued its work on flood
fo recasting and warning.

Exchanging hydrological data
and information
As part of th e ongoing effort t o
explain the background and intent
of Resolution 25 (Cg-XIII)Exchange of Hydrological Data and
Products-to a wide community, a
brochure entitled Exchang ing
Hy drolog ical Data and I nfor!nation, WMO Policy and Practice
(WMO-No. 925) was published in
English, French, Ru ssian and
Spanish.

Hydro log ica l Operationa l
Multipurpose System (HOMS)
A CD-ROM containing the HOMS
Reference Manual (HRM), together
with a brochure and a slide presentation, were distributed to the 121
HOMS National Reference Centres
(HNRC s) and seven HOMS
Regional Focal Points. Steps were
taken to distribute future ver sions
of the HRM via e-mail.

Third World Network of
Scientific Organizations
(TWNSO)
WMO, jointly with UNE SC O,
suppor t ed TWNSO in implementing a pr oj ect fo r promoting,
di ssemin a ting a nd sh aring best
practices for conservation, management and sust ainable u se of water
r esources in developing countries.
WMO supported TWNS O in its
effort s to compile, ev aluat e and
publish case-studies of best practices
and in the organization of an international workshop in Triest e, Italy,
on Water Re sources Managem ent.
The aim of th e Works hop was to
pres ent such practice s and other
information, facilitate coordination
and cooperation and increase awaren ess in policy issu es related to the
protection and development of water
resources.
A network on the Sustainable
U se of Water Resources in the
South was created for centres of
excellence in research and training
in hydrology and water-resources
management.
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Introduction
The Education and Training
Programme (ETRP) continued to
assist NMHSs to attain self-sufficiency by developing their huma n
resources to respond to advances in
science and t echnology and to
changes in user requirements.
Activities in 2001 focused on: the
WMO classification of meteorological and hydrological personnel; the
strengthening of the role of WMO
Regional Meteorological Training
Centres (RMTCs); the training of
trainers; the organization of trainin g events; the implementation of
the fellowship programme; the
preparation of training publications; and th e provision oftechnical
support to sessions of constitu ent
bodies. These activities were facilitated by the increasing use of
computer-assisted (CAL) learning,
th e Internet and the World Wide
Web, access to real-time data and
data visualiza tion.

Training events
More than 300 persons participated in 17 training events
organized by WMO in 13 different
countries. Moreover, WMO cosponsored or jointly supported 20

Participants in the Regional Training Seminar for National Instructors of RA /I and RA V
(Photo: Nanjing Institute of Meteorology, China)

training events organized by
national institutions.
High priority was given to h elping instructors of WMO RMTCs
and national training institutions
keep abreast of scientific advances
in teaching methods, curriculum
development and instructional
design. The following events were
of particular significance:
• Regional Training Seminar for
National Instructors of RA II
and RA V (Nanjing, China, 7-18
May);

FELLOWSHIPS AWARDED IN 2001
Programmes or sources
of support

Long-term
fellowships

Short-term
fellowships

UNDP
VCP'
Trust funds
WMO regular budget

6
13
1
9

16
190
10
59

TOTAL

29

275

• In eight of the long-term fellowships listed under the regular budget, some VCP funds were
used. In 22 of the short-term fellowships listed under the regular budget, some VCP funds
were used. VCP(F) was used in two long-term fellowships and 46 short-term fellowships.
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• Training Seminar on Curriculum Development, held in
Reading, United Kingdom, from
3 to 7 September.

Regional Meteorological
Training Centres (RMTCs)
The network of WMO RMTC s
comprises 23 centres worldwide,
the majority of which played an
effective role in the edu cation and
training of NMHS staff through
regular training programmes, as
well as specialized courses, in
r esponse to Members' needs. An
update of the RMTCs' training
programmes for 2001-2002 was
distributed at the beginning of the
year as Part V of WMO-No. 240Compendium of Education and
Training Facilities for Meteorology
and
Operational
Hy drology
(seventh edition).
The Secretaria t continued to
monitor the activities of RMTCs to
ensure a high standard of performance. Training was provided
for RMTC instructors to enable
them to make efficient and effective use of modern technologies.
Assistance was also provided to
visiting scientist s.
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WMO'S REGIONAL METEOROLOGICAL TRAINING CENTRE IN THE RUSSIAN FEDERATION
WMO's RMTC in the Russian Federation was founded as part of an
agreement between the Russian Federation and WMO in 1995 and
responds to requirements for hydrometeorological training of Member
countries in RA VI (Europe) and other Regions. The RMTC consists
of three components.
The State Education Establishment, the Institute of Higher
Education (GOU IPK) in Zheleznodorozhny gives 30-40 courses
every year on basic trends in hydrometeorology, lasting from one to
three weeks. The Institute has more than 30 training programmes
that are continually updated to include the latest scientific achievements. The lessons are given in Russian and simultaneous
interpreting into English can be organized. Classes comprise six or
eight students; in one year, therefore, approximately 300 specialists
are trained. The proximity of major scientific centres of the Russian
Federation Hydrometeorological Service means that they can be
used for training purposes.
The Moscow Hydrometeorological College prepares hydrometeorological specialists to Class I and II levels in meteorology and
the environment. Some 120 students graduate each year.
The Russian Hydrometeorological University in St Petersburg
holds training programmes on higher and postgraduate professional
education in hydrometeorology and related disciplines.

The activities of the three establishments are coordinated by a
joint committee. The executive director is also the director of the
GOU IPK. The RMTC's work is carried out in accordance with the
yearly plans, sent to all Members by the WMO Secretariat, which
stipulate course deadlines and the conditions of student
participation.
In 40 years of training hydrometeorological specialists for other
countries, the university has awarded degrees to more than
800 international students. Some specialists go on to postgraduate
and doctorate studies at the university. Preliminary education for
Russian-speaking foreign citizens at any national level can be
organized. University facilities have up-to-date meteorological and
hydrological equipment, weather radars, satellite information
receiving stations and remote sensing apparatus.
The WMO's RMTC in the Russian Federation is building on its six
years of experience to further develop and strengthen WMO
cooperation in the training and continued training of hydrometeorological staff.

Training Library

Training publications

In 2001 , 31 t r aining publications,
57 videos totalling 1 515 minutes
and 45 softwar e training pack ages
consisting of 69 diskettes and t wo
CD-ROMs were m a de available,
in resp onse to r equ ests from
Member s and RMTC s.
The Virt u a l Tra ining Library
(VTL) provided information on training materials, resources an d all types
of computer-assisted learning coursewa re r el a t e d t o m eteor ological
educa tion a nd t r a ining, curre ntly
av ail a bl e for mi cro comp u te r s .
Selected Intern et links t o resear ch
a nd uni ve r si ty ce n t r es h aving
progTammes or activities in meteorology or atmospheric scien ces wer e
establish ed, as well as to sites offer ing
t rain ing
m ateri a ls
in
meteorology and operational hydr ology. Fee db ack in for mati on was
pos it ive, wit h th e VTL re ceiv in g
3 079 visitors since 1 J anuary 2001.

Work continued on training publica tions in variou s st ages of
preparation . Consider able assistance was received from Member s
in t his ongoing task.
Notes for the training of instructors in m eteorology and operational
hydrology, Part I CETR-16, WMO/
TD-No. 1058) was issued in March.
Th e second edition of Lecture
Notes for Training Agricultural
Meteo rological Personnel CWMONo. 55 1) was released in Augu st.
In troduction to Climate Change:
L ecture Notes for Me teorologists
CWMO-No. 926) was prepar ed .
The final ver sion of WMO-No.
258-Guidelines fo r the Education
and Training of Personnel in
Meteo rology and
Operational
Hydrology, Volume I-Meteorology,
was prepar ed . It contains all t h e
relevant comments and su ggestions ma de by Members following

t h e appr oval of t h e preliminary
verSIOn.

Fellowships
A t otal of 304 fellowships of differen t duration s and under a ll
programmes was awarded in 2001
compared with 272 in 2000 and 284
in 1999 .
The Secretariat continued t o
apply t h e criteria for t h e award
of fellowship s a dopted by t h e
Executive Council in 1999. These
criteria favour the promotion of
cost-sh ar ed fellowships t o address
t h e incr easing number of r equests
a nd r ising costs. The Secr etariat
continued to solicit contributions
fr om n ew VCP donors and extrabudgetary sources. A determin ed
effort was m ade to award more
fell owships in speciali ze d fie lds
su ch as satellite meteorology, in form a tion t echnology a nd telecomm unication systems.
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TRAINING EVENTS ORGANIZED BY WMO
Subject area

Event title

Location

Dates

Language(s)

Aeronautical
meteorology

Seminar on ATS/MET Pilots Coordination and Volcanic
Ash

Bogota, Colombia

12-16 November

English, Spanish

Agrometeorology

Interregional Workshop on Improving Agrometeorological
Bulletins

Bridgetown, Barbados

15-19 October

English

Capacity building

RA VI Seminar on Capacity Building and New
Technologies in Meteorology: Challenges and
Opportunities for Balkan countries

Sofia, Bulgaria

11 -13 October

English

Climate

CCI/CLIVAR Workshop to Develop Priority Climate
Indices for Africa

Casablanca, Morocco

18-23 February

English

Data processing

RA I Training Seminar on the Use of New Technology for
the Exchange, Processing and Application of
Meteorological Data and Products

Niamey, Niger

26 February16 March

French

Drought and
desertification

Roving Seminar on the Application of Climatic Data for
Desertification Control, Drought Preparedness and
Management of Sustainable Agriculture

Beijing, China

14-24 May

English

Regional Training Seminar on Climate Data Management
Focusing on Applications for Drought Preparedness

Nairobi, Kenya

19-30 March

English

Hydrology

Workshop on Flood Forecasting and Hydrological
Warning Systems

Bogota, Colombia

3-7 December

English, Spanish

Marketing of M&H
products

RA III Seminar on Cost Recovery and Marketing of
Meteorological Products and Services

Quito, Ecuador

17-18 September Spanish

Numerical weather
prediction

WWRP Workshop on Verification of Quantitative
Precipitation Forecasts

Prague, Czech Republic 14-16 May

English

Observing systems

Regional Workshop for Eastern and Southern African
Countries on Improving Observing Systems for Climate

Kisumu, Kenya

3-5 October

English

Management

Regional Seminar on Cost Recovery and Administration
in RAil

Nanning, China

6-9 November

English

Third Technical Conference on Management of
Manila, Philippines
Meteorological and Hydrological Services in RA VNMHSs in the New Millennium: Provision of Better Services

23-27 April

English

Training Seminar on Curriculum Development

Reading, United
Kingdom

3-7 September

English

Regional Training Seminar for National Instructors
of RA II and RA V

Nanjing, China

7-18 May

English

Workshop on Hurricane Forecasting and Warning
and Public Weather Services

Miami, FL, USA

23 April-5 May

English, Spanish

Second RA I Training Course on Tropical Cyclones,
and Public Weather Services

St Denis,
La Reunion

29 October13 November

English, French

Education and
training

Tropical
meteorology
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Introduction
Total delivery for technical assistance activities during the year
amounted to US$ 25.31 million, of
which US$ 5.01 million was from
UNDP, US$ 8.37 million was from
the VCP, US$ 10.99 million from
trust funds and approximately
US$ 1 million from the WMO regular budget.

UNDP and related activities
In Region I , in Kenya, a project to
develop policies for integrating
climate information and products
into disaster preparedness and mitigation strategies was approved. The
proj ect will a lso contribute to
enhancing resource mobilization in
support of the Kenya Meteorological
Departm ent and the Drought
Monitoring Centre (DMC) in
Nairobi.
In Region II, in Bahrain, a project
continues to strengthen meteorological services, mainly through t h e
establishment of new facilities and
staff development. Six automatic
weather stations (AWS) were

installed and training activities were
carried out.
Under a project in the United
Arab Emirates, a network of 32
automatic weather stations was
established and connected to a
database and an interactive voice
response system to distribute information to the media. A mobile
weather radar was acquired and
linked to the two already existing
radars. The data are used for the
study of water resources and in
support of field experiments on
rainfall enhancement. Training on
the operation of weather radars
and AWS was carried out.
In the Maldives, a project is being
implemented in the Department of
Meteorology to conduct long- and
short-term training activities.
Observing and forecasting facilities
at Male airport for aviation weather
services were improved.
In Region V, several projects were
formulated and submitted to the
UNDP offices in several Pacific
island countries in support of climate
change adaptation measures.

WMO ANNUAL REPORT 2001

VCP EQUIPMENT AND
SERVICES (VCP(ES))
Twenty-one donors provided equipment,
expert services and fellowships amounting to some US$ 7.7 million to
71 countries under 103 projects (of which
19 were completed in 2001) and
203 projects for fellowships as follows:
Surface observing stations

22

Upper-air observing stations

14

Satellite receiving stations
Telecommunication systems

13

Data-processing systems

10

Climatological activities

4

Hydrological activities

12

Aeronautical meteorological services
Public weather services
Other activities: training centre,
agriculture and marine meteorological and GAW activities

7
14

6

Short-term fellowships'

190

Long-term fellowships'

13

* in some cases co-shared with the
.

~
5
40

regular budget

[y]

25

5
35
20

Climate outlook for the
September-December
2001 rainfall season,
produced by the
Nairobi Drought
Monitoring Centre
(Eighth Climate
Outlook Forum for the
Greater Horn of Africa,
Jinja, Uganda,
27- 30 August)

~

In Region VI, the Coordinating
Committee on Hydrometeorology
and Monitoring of Pollution in the
Caspian Sea held its sixth session
in Obninsk, Russian Federation, in
October and decided to locate its
Secretariat in Tehran and to renegotiate the Memorandum of
Understanding with the Caspian
Environment Programme.

[jy)

i
on the map represent
percentage probability of:

~

Above normal

N Near normal

B Below normal

Voluntary Cooperation
Programme (VCP)
In 2001, nine Members made cash
contributions to the Voluntary
Cooperation
Fund
(VCP(F»
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LIBYAN ARAB JAMAHIRIYA: UPGRADING THE
METEOROLOGICAL SERVICE
The large-scale project entitled
"Modernizing and Upgrading the Libyan
Meteorological Service" aims to enhance
the capability of the Libyan Meteorological
Department to contribute effectively to
national socio-economic development. This
will be achieved through:
• Upgrading and expanding the national
observing meteorological network of
stations, as well as specialized observing stations;
• Establishment of an automatic dataprocessing system;
• Upgraded telecommunication facilities;
• Improved public services with the installation of a TV weather presentation
studio;
• Enhanced weather forecasting through
satellite ground receiving and imaging
systems;

amounting
to
approximately
US$ 310 000. This sum was mainly
used for the purchase of spare
parts, the shipping of equipment,
financing of expert services, shortterm fellowships, and supplies for
upper-air observations, the GTS
equipment, hydrological data
rescue, TCDC activities, and natural disaster mitigation.
Under a project supported by
the United Kingdom, simplified
PC-based media weather presentation systems were provided to 10
NMHSs in Africa and a training
seminar was organized in Nairobi,
Kenya.
Upper-air systems in the
Russian Federation were modernized with financial contributions of
VCP donors. Several projects
related to upgrading and replacing
WWW facilities and rescuing
hydrological data were successfully
completed with the support of
donor Members and the VCP(F).
Emergency
assistance
for
NMHSs which suffered severe
damage from torrential rains associated with tropical cyclones in the
Caribbean, the Democratic People's
Republic of Korea, Mozambique
and Viet Nam was provided within
the framework of the WMO
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• Flood and sea warnings;
• Water resource management.
A contract was signed between WMO
and Meteo-France on 16 March for implementing some components of the project
and related training, as well as a preparatory study for an automatic weather station
network.
The duration of the project is three
years with total allocations of US$ 7 million.
Human resource development concerns
a large part of the allocations for the
project.
In Phase I, the Integrated Telecommunications System, the Synergie
System and a Satellite distribution system
(SADIS) were shipped to the new Libyan
Meteorological Department premises.
Training events on these and the TV presentation system were conducted for staff.

Emergency Disaster Assistance
Fund and the VCP.

Trust-fund projects
In Region I, under a USA-funded
project, the DMC in Nairobi,
Kenya, provided regular weatherand climate-related advisories to
the East Africa subregion. It also
organized two Climate Outlook
Forums to develop consensus
seasonal forecasts for the MarchMay and September-December
rainfall seasons. The DMC also
organized three capacity-building
workshops in preparation for the
February and August Climate
Outlook Forums.
In southern Africa, the DMC in
Harare, Zimbabwe, provided early
warning advisories on the occurrence of extreme climate events in
the region under a project funded
by Belgium. In September, the
DMC organized a Climate Outlook
Forum to develop a consensus
forecast
for
the
October
200l-March 2002 rainfall season.
It also conducted two capacitybuilding workshops in August and
December with the purpose of
upgrading seasonal forecasting
skills of the staff of NMSs in the
Region.
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Phase 2 of a project on early
warning and agricultural yield
forecasting, with a total contribution of US$ 2 506 240 from Italy,
was implemented satisfactorily. A
project to strengthen and extend
operational meteorological assistance to rural communities in Mali
is being implemented over a fouryear period (2000-2004) with a
contribution from Switzerland
of CHF 1 197 000. Switzerland is
also contributing approximately
CHF 780 000 towards a three-year
project (2001-2003) in Chad to
enhance the application of agrometeorological information and
advice in rural areas.
In Region II, under a project to
establish a radar network, training
courses on the newly installed
S-band Doppler radar were organized for staff of the Islamic
Republic of Iran Meteorological
Organization. Two C-band Doppler
radars were also procured.
In Saudi Arabia, under a project
ofWMO and the US NOAA for the
Meteorological and Environmental
Protection Administration, activities were carried out in relation to
satellite data reception, duststorm
forecasting, numerical modelling
andAMDAR.
Surface meteorological instruments were provided for the
Republic of Yemen.
Australia funded an Expert
Consultative Meeting on Monitoring/
Modelling Activities (Singapore,
September) under a joint project of
WMO and the UN Economic and
Social Commission for Asia and the
Pacific (ESCAP) entitled "Support
to the Implementation of the
Regional Haze Action Plan of
ASEAN Member Countries".
In Region III, a programme for
hydrological georeferencing and
monitoring for power usage was
successfully implemented in a joint
venture of the Brazilian National
Electricity Agency and WMO in
December.
Successful activities included
establishment of data and information regarding the power sector in
Brazil, including studies of reservoirs for hydropower generation
and flood-prone areas, and the
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publica tion of refer ence w orks s uch
as guides to sedime nt pra ctices
reservoir sedime nt build-up evaluation.
On 19 Septe mber, in Quito,
Ecuador, the Secretary-General of
WMO and the Minis ter of Foreign
Affairs of Ecuador signe d a
Memorandum
of Cooperation
(MOC) for the creation of a trust
fund related to the establishment,
operation and development of the
International Research Centre for
the El Nino Phenomenon in
Guayaquil. The MOC is a follow-up
to a feasibility s tudy carried out
by WMO in 1999 and related decisions of the UN General Ass embly.
The trust-fund project is being
initiated with an allocation of
US$ 385 000 to carry out the counterpart activities .
Under the agreement between
WMO and the National Water
Commission of Mexico, technical
assistance services were provided
as part of the implementation of
the large-scale Water Resources
Management Project (PROMMA),
funded by the World Bank and
Mexico. About 85 consultancy
missions and training of personnel
were carried out. A highlight was
the establis hment of a Hydrological Information System (HIS)
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The laboratory at the GAW global station at Bukit Koto Tabang, Indonesia. Equipment for GAW
stations worldwide was procured under the Technical Cooperation Programme.

in the central offices of the
National Water Commission and in
the 13 regional offices. A training
course was given to users.
A multidisciplinary team of
10 WMO experts carried out the
fourth technical evaluation of the
project in November.
The third meeting of the
Coordinating Committee for the
Inter-American Development Bank
(IDB)IWMO regional project on EI
Nino/Southern Oscillation (ENSO)

WATER RESOURCE MANAGEMENT PROJECT IN BRAZIL
A new project "Technological Update of the
Hydrological Monitoring and Georeferencing
Systems and Technical Training for Water
Resources Management" has been developed by WMO and the Brazilian National
Water Agency (ANA) and the preparatory
phase is expected to start in 2002.
In Brazil, a considerable amount of
information related to hydrometeorology is
produced by different national institutions.
This information is important for the definition of strategies for the establishment of
technical frameworks , institutional bodies
and legal instruments in water resources
management.
The diffusion of this information,
however, is far from satisfactory, owing to
data-accessing problems, and the lack of
consolidated databases and centralization
of information. In addition, there is a need
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for standardization within a conceptual
framework that guides the information
production process, including information
sharing and institutional cooperation.
The project will place emphasis on the
training of staff, the application of technology and cooperation of the science and
technology sectors with the water management sector. Other national institutions
involved in water resources management
will benefit from this project as will sectors
such as irrigation, transport, flood control,
fish farming , tourism, agriculture, electric
energy and water conservation.
The financial resources for the
Preparatory Phase are estimated at
US$ 2 100 000 for a period of 12 months.
The Execution Phase is planned over a
three-year period, beginning in 2003, with a
budget of about US$ 7 million.

was held in Washington, DC, USA,
in October to review progress. A
report on the evaluation of technical and institutional capacities to
make use of ENSO predictions in
Latin America and the Caribbean
region was completed. Training
sessions aimed at disseminating
and explaining the value of climate
forecasts were carried out in San
Jose , Costa Rica, and Santa Fe,
Argentina, by the International
Research Institute for Climate
Prediction OR!).
A policy workshop was organize d for policy m a kers and decision
make r s in Panama in November to
discuss project proposals on
national/regional ENSO early
warning systems .
A Finland-funded project was
launched
m
May
entitled
"Preparedness
for
Climate
Variability and Global Change in
Small Island Developing StatesCaribbean Region" to enhance
planning for sus tainable development by strengthening the NMSs
of the Region . Several missions
were carried out to participating
countries in order to define the
r e quirements
for
the
s ix
project components, and a detailed
project implementation plan was
prepared.
The first Steering Committee
meeting was organized in Trinidad
and Tobago in December.
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Procurement activities
SELECTED TECHNICAL COOPERATION PROGRAMME
MEETINGS AND WORKSHOPS
Date and place

Title

29 Jan.-10 Feb.
Nairobi, Kenya

Capacity Building Workshop in Seasonal Forecasting in
Eastern Africa

12-16 February
Morogoro, United
Republic of Tanzania

Seventh Climate Outlook Forum for the Greater Horn of Africa

26 Feb.-1 March
Melbourne, Australia

Informal Planning Meeting on the Voluntary Cooperation
Programme (VCP) and related Technical Cooperation Programmes

17-21 April
Maceio, Brazil

Second Meeting on Climate Applications in the Portuguesespeaking countries

May-June-July
Passo Fundo, Brazil

Twelfth Regional Forum on Climatic Perspective for the
Southeast of South America

13-25 August
Nairobi, Kenya

Capacity building workshop in seasonal forecasting in Eastern
Africa

20 Aug.-14 Sept.
Harare, Zimbabwe

Capacity building workshop in seasonal forecasting in
Southern Africa

17-21 September
Mangochi, Malawi

Fifth Regional Climate Outlook Forum for Southern Africa

17-19 October
Maputo, Mozambique

Hydrometeorological Contributions to Natural Disaster
Preparedness and Management in Southern Africa

WMO provides technical assistance to the National Meteorological
Office of the Dominican Republic in
the rehabilitation and recovery of
meteorological
infrastructure
damaged by hurricane Georges
in 1998. In 2001, the World Bank
approved a project for the
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implementation of a national early
warning system to protect the population from severe weather events
with a budget ofUS$ 1 million.
Several initiatives continued in
Latin America and the Caribbean
region, including the Carib-HYCOS
and Thero-American Climate projects.

Equipment and services were
purchased for more than 40 field
projects and for the WMO Regional
and Subregional Offices. The volume
of procurement reached US$ 7.5
million. Meteorological radars, automatic weather stations, computer
equipment, telecommunication
systems, field vehicles and upper-air
stations were purchased for US$ 6.1
million; service contracts were attributed for US$ 1.4 million.

Regional collaboration
In Regions II and VI, the project
profile concerning the provision of
specialized hydrometeorological
information and services to the
Transport
Corridor
EuropeCaucasus-Asia (TRACECA) was
refined.
A trust-fund agreement between
the Czech Republic and WMO for
assistance in meteorology, hydrology and air pollution in developing
countries has been successfully
implemented since 1996. The three
main projects in 2001 were: training of operators for the World
Ozonometric Network, CLIDATA,
and the development of software
for hydrometric measurement.
WMO continued to collaborate
with various economic subgroupings in the development and
implementation of meteorology
programmes and projects in all
Regions.
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Africa
The WMO Regional Programme
continued to be implemented
according to plan and the decisions
and recomm endations of the
twelfth session of WMO Regional
Association I (Africa) were closely
followed up.
The Regional Office for Africa
and the Subregional Offices for
Western Africa and for Eastern and
Southern Africa carried out activities in support of the Regional
Programme. They also continued to
give support to various departments of the Secretariat in the
follow-up and implementation of
activities in the Region.
With the support of the Regional
and Subregional Offices, a number of
regional seminars and workshops
were organized: the RA I Training
Seminar on the Use of New
Technology for the Exchange,
Processing and Application of
Meteorological Data and Products
(Niamey, Niger, 26 February-16
March); the fourth session of the
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Working Group on Planning and
Implementation of the WWW in RA I
(Cairo , Egypt, 19-23 March ); the
Informal Meeting of the RA I
Advisory Working Group (Nairobi,
Kenya, 19-20 April); the Regional
Workshop for Eastern and Southern
African Countries on Improving
Observing Systems for Climate
(Kisumu, Kenya, 3-5 October); and
the WMO/EUMETSAT Training
Seminar on the Application of
Meteorological Satellites (Niamey,
Niger, 20-29 November).
One of the main outcomes of
the session of the Working Group
on Planning and Implementation
of the WWW in RA I was the
Strategic Plan for the Implementation and Improvement of Basic
Systems in Africa. The Strategic
Plan addresses, inter alia:
• Improvement of the Global
Observing System, focusing
on the effort to acquire AWSs
and satellite ground receiving
stations, and marine observing
projects;

Participants in the fourth session of the Working Group on Planning and Implementation of the
World Weather Watch in RA I
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• Enhancement of the RMDCN
through the Internet and satellite systems;
• Global Data-processing System
enhancement and capacitybuilding projects.
An informal meeting of the RA I
Advisory Working Group considered various components of the
WWW and a ssociated requirements for the implementation of
the Strategic Plan, and developed a
number of recommendations.
September marked the start of a
four-year programme for the acquisition and installation of ground
satellite receiving systems in
Africa and for the training of
African meteorologists in the use of
data from Europe's METEOSAT
Second Generation (MSG) satellites. The programme "Preparation
for the use of MSG in Africa
(PUMA)" is being coordinated
by the Kenya Meteorological
Department with the assistance of
the PUMA Task Team. The
European Union, through the
European Development Bank
Fund, will provide funding for the
project amounting to 11.8 million
Euros. The PUMA project will
assist 47 African countries and five
regional/subregional centres in the
acquisition of equipment and
expertise to use MSG data and
products.

Asia and the South-West Pacific
The Regional Office for Asia and
the South-West Pacific continued
to discharge its r esponsibilities in
an effective manner. It followed up
the decisions and recommendation s of the twelfth session of
Regional Association II (Asia) and
the twelfth session of Regional
Association V (South-West Pacific)
and, in particular, provided
assistance in the implementation
of the Strategic Plan for the
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Enhancement of National Meteorological and Hydrological Services
in RA II (2001-2004).
The Regional Office organized
the Third Technical Conference on
Management of Meteorological and
Hydrological Services in RA V
(South-West
Pacific)-NMHSs
in the New Millennium: Provision
of Better Services (Manila,
Philippines, 23-27 April).
Two important regional events
were organized for RA II Members:
the Regional Coordination Meeting
on Capacity Building for NMHSs
(China, 29 October-5 November) and
the Regional Seminar on Cost
Recovery and Administration in
RA II (Nanning, China, 6-9
November). The seminar dealt with
the management of NMHSs, including their organization, planning and
budgeting.
The Office arranged two sessions
of the RA II Advisory Working Group
to consider various matters, including the implementation of the
Strategic Plan for the Enhancement
of NMSs in RA II, and a review of
RA II subsidiary bodies.
The Office started preparations
for the thirteenth session of RA V
and the third Technical Conference
in RA II to be held in 2002.
The Office continued to maintain liaison and collaborate with
regional organizations such as the
United Nations Economic and
Social Commission for Asia and the
Pacific, the ASEAN Subcommittee
on Meteorology and Geophysics,
and the League of Arab States.
The Subregional Office for the
South-West Pacific in Apia, Samoa,
continued to provide assistance to
Members in preparing, formulating
and submitting technical projects,
and coordinating and following up
their implementation, including
the Strategic Action Plan for the
Development of Meteorology in the
Pacific Region. The Subregional
Office participated in several
regional meetings and continued
its liaison and collaboration
with regional organizations such as
the South Pacific Regional
Environment Programme and the
South Pacific Applied Geoscience
Commission.
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Arrangements were made to
establish a Subregional Office for
Asia, which is expected to be operational in early 2002.

North and Central America
and the Caribbean and
South America
Regional Association III (South
America)- thirteenth session

The thirteenth session of RA III
was held in Quito, Ecuador, 19-26
September. It was attended by 33
participants from 13 Member countries of RA III, five representatives
from other WMO Members and
four representatives of other
organizations. The opening ceremony was attended by Pedro Pinto
Rubianes,
Vice-President
of
Ecuador; Mr Nelson Salazar, president of RA III and Permanent
Representative of Ecuador; and the
Secretary-General of WMO, Prof.
G.O.P. Obasi.
The activities in support of the
WWW systems, the observing
systems, the Regional Basic Synoptic
Network, other observation networks
and the Instrument and Methods of
Observation Programme were
reviewed. Members were reminded
of the WMO mechanisms for transmitting requests for assistance for
enhancing operational WWW
systems.
The Association highlighted the
importance of the WMO programmes on agricultural, aeronautical and marine meteorology
and education and training.
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Other subjects covered included
the WCP, the WCRP, GCOS,
regional aspects of AREP, GAW, the
WWRP and support to the Vienna
Convention for the Protection of
the Ozone Layer and other conventions on environmental issues.
The functions, activities and
location of the Regional Office for
the Americas were reviewed.
The Association discuss sed the
regional aspects of the Technical
Cooperation Programme and the
role and functions of NMHSs. The
WMO Secretariat was requested
to help implement a Regional
Strategic Plan for Enhancement of
NMHSs. Also discussed were the
International Strategy for Disaster
Reduction, the exchange of data
and products and the Sixth WMO
Long-term Plan.
Five working groups with 10
rapporteurs were formed on: the
planning and implementation of
the WWW; hydrology; internal
affairs; climate activities; and
agrometeorology. Four independent
rapporteurs were appointed.
Mr N. Salazar was re-elected
president of the Association. Mr
Henry Valiente (Paraguay) was
elected vice-president.
Regional Association IV (North and
Central America) - thirteenth session

The thirteenth session of RA IV
was held in Maracay, Venezuela, 28
March-6 April. It was attended by
60 participants from 17 countries
of the Region, five representatives
of other WMO Members and four

Participants in the thirteenth session of Regional Association III (South America)
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Participants in the thirteenth session of Regional Association IV (North and Central America)

representatives of other regional
and international organizations.
General
Gabriel
Chacon
Quintana, Chief of the Venezuelan
Air Force; Colonel Francisco
Camargo
Duque,
Permanent
Representative of Venezuela with
WMO ;
Mr
Arthur
Dania
(N etherlands Antilles and Aruba),
the President of RA IV, and Prof.
G.O.P Obasi, Secretary-General,
attended the opening ceremony.
The main subjects of discussion
under the various WMO programmes and their implementation
in Region IV were: the planning and
implementation of the WWW; the
WCRP; Public Weather Services; agricultural and marine m eteorology;
hydrology and water resources; technical cooperation; the Sixth WMO
Long-Term Plan; the ISDR; a nd
the Regional and Subregional Offices
for the Americas.
Four working groups were
formed with five rapporteurs on:
the planning and implementation
of the World Weather Watch in RA
IV; agrometeorology; hydrology;
and the Hurricane Committee.
Twelve independent rapporteurs
were designated.
Mr A.J. Dania and Mr Carlos
Fuller (Belize) were re -elected
president and vice-president of RA
IV, respectively.
Programme activities

The Regional Office for the Americas
in Asuncion (Paraguay) and the
Subregional Office in San Jose
(Costa Rica) continued giving assistance to the Members of Regions III
and IV in the development of their
NMHSs and the application ofWMO

programmes. Special attention was
given to assisting the presidents of
RAs III and IV.
The Regional Office continued
its collaboration with the WWWBasic Systems Department in the
process of establishing the New
Regional Meteorological Data
Network in Region III, which is
expected to be operational in
March 2002.
A number of regional meetings
and seminars were held: the
International Meeting on the Impact
of Natural Disasters Associated with
Climatic Phenomena in Areas
Affected by Human Activities
(Maracaibo, Venezuela, March); the
Seminar on Preparation to Respond
to Natural Disasters, Environmental
and Technical Accidents in Latin
America (Curitiba, Brazil, June); the
RA III Seminar on Cost Recovery
and Marketing of Meteorological
Products and Services (Quito ,
Ecuador, September); and the meeting of the Working Group on
Planning and Implementation ofthe
WWW in RA III (Buenos Aires,
Argentina, April).
There was extensive collaboration in the coordination of regional
events, especially with the Climate
Outlook Forums for the MERCOSUR countries that are held every
three months on a rotating basis
among the countries. The thirteenth Forum was h eld in Asuncion
Paraguay, in September.
In the framework of the study
on the prediction and mitigation of
the socio-economic impacts of
EI Nino/Southern Oscillation in
Latin America and the Caribbean,
activities focused mainly on the

orga nization of a workshop in
Argentina, coordinating activities
with the Inter-American Development Bank, and the organization of
a policy workshop in Panama.
The Subregional Office continued to provide support and
follow-up to activities related to the
Ibero-American Climate Project in
Costa Rica, EI Salvador and
Mexico; support in the provision of
HURREVAC software to RA IV
countries; training to the NMHSs
of Guatemala and Honduras in the
use of PCGRIDDS software and
the WAFS/STAR4 system; training
on AWSs for the NMHSs of EI
Salvador, Guatemala, Honduras
and Nicaragua; and training for
Webmasters of NMHSs of Spanishspeaking countries in Region IV.
The Regional and Subregional
Offices provided support to EI
Salvador, which had been affected
by two earthquakes, and to
Honduras, Nicaragua and EI
Salvador during a severe drought.

Europe
The WMO Secretariat continued to
provide support to the president
and members of RA VI. A number
of meetings were organized in the
Region in support of NMHSs.
Under the WWW, the first stage of
the RMDCN was implemented. The
RMDCN provides more flexibility in
arrangements for the exchange of
data and products and has enabled
a major change in the implementation of the GTS. Thirty-two countries
are connected to the RMDCN, and
procedures have started to use it for
the circuit Bracknell-Moscow and
Moscow-Prague.
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directors and senior officials of
NMHSs of Balkan countries, and
seven invited lecturers. The
Secretary-General of WMO, Prof
G.O.P. Obasi, addressed the opening session and delivered a lecture.
An important outcome was the
Declaration of Intent, specifying
the purpose, framework and procedure
of closer
subregional
cooperation among NHMSs of
Balkan countries.
Participants in the RA VI Seminar on Capacity Building and New Technologies in Meteorology:
Several regional meetings were
Challenges and Opportunities for Balkan Countries
held: the RA VI Working Group on
Agricultural Meteorology (Budapest,
Advanced GDPS Centres have systems. The two RSMCs desig- Hungary, 26-28 February); the
implemented Data Assimilation nated for the provision of transport CAgM Advisory Working Group
Systems with 3-D VAR and some model products for environmental (Florence, Italy, 2-5 April), the RA VI
with 4-D VAR analysis. These emergency response (Bracknell Working Group on Climate-related
schemes improve the initial fields and Toulouse) have implemented Matters (Budapest, Hungary, 2-6
starting the forecast runs. Physical the regional and global arrange- April); and the RA VI Working Group
parameterization schemes (such as ments for the prOVISIOn of on Planning and Implementation of
convection, cloud and radiation) specialized transport/dispersion! the World Weather Watch (Geneva,
are constantly improved, leading to deposition model products in 21-25 May).
better very-short and short-range Region VI and also in Region I.
Following the resignation of Mr
predictions.
Five
RSMCs Several advanced GDPS Centres Ivan Mersich (Hungary) in June,
(Bracknell, Moscow, Offenbach, are actively engaged in long-range Mr Fernando Quintas Ribeiro
Toulouse and the ECMWF) are forecasts, climate diagnostics and (Portugal) became acting president
predictions.
now running global models.
of Regional Association VI
Four RSMCs with geographical
The RA VI Seminar on Capacity (Europe).
specialization (Bracknell, Moscow, Building and New Technologies in
Activities related to RA VI were
Offenbach and Rome) provide Meteorology:
Challenges
and carried out by an assigned expert
regional products to assist NMCs Opportunities for Balkan Countries in the WMO Secretariat, pending
in the forecasting of small-, meso- was held in Sofia, Bulgaria, 11-13 the establishment of a Subregional
and large-scale meteorological October. It was attended by 32 Office for Europe.
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The m aximum expenditure approved
by Thirteenth Congress for the thirteenth financial period (2000-2003)
was SFR 252 300 000 . It was a zero
nomina l gTowth budget ofSFR 248 .8
million, plus additional progTamm e
expenditure for high-priority items
ofSFR 3.5 million to be funded from
savings resulting from the relocation
of the WMO H eadquarters. Th e
bud get adopte d by t h e fifty-first

session of the Execu t ive Council for
the first biennium 2000-2001 was
SFR 126 150000 . The budget
adopte d b y the fifty-third session
of the Executive C ouncil for the
secon d bi ennium 2002-2 003 was
SFR 126 150 000 . EC-LIII a l so
approved the reappropriation of a n y
lillspent b alances remaining from the
budget of the first bi e nnium to
the corresponding p arts and
sections of the second biennium for

APPROVED BUDGET FOR THE FIRST BIENNIUM (2000-2001)
AND FOR THE SECOND BIENNIUM (2002-2003)
(IN THOUSANDS OF SWISS FRANCS)

Approved
Programmes

Approved

budget

budget

2000-2001

2002-2003

1.

Policy-making organs

2 232.7

3639.0

2.

Executive management

6631.2

6376.3

3.

Scientific and technical programmes:

3.0

Overall coordination of the scientific and
technical programmes

2063.7

3969.6

3.1

World Weather Watch Programme

14187.6

12801.3

3.2

World Climate Programme

12972.1

12437.9

3.3

Atmospheric Research and Environment
Programme

7244.2

7493.6

Applications of Meteorology Programme

7130.0

8575.9

3.4
3.5

Hydrology and Water Resources Programme

5807.1

5388.9

3.6

Education and Training Programme

7578.7

7599.3

3.7

Technical Cooperation Programme

2972.4

2950.0

3.8

Regional Programme

8130.1

8106.9

68085.9

69323.4

Programme support services and
publications

24834.1

23770.4

5.

Administration

21 912.4

20568.4

6.

Other budgetary provisions

1048.0

1066.8

7.

Acquisition of capital assets - Headquarters building

1405.7

1405.7

126150.0

126150.0

Total Part 3: Scientific and technical programmes
4.

Total
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Parts
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-

the con tinued implemen tation ofthe
progTammes.

Contributions
Assessed contributions for the year
2001 totall e d SFR 62200000. A
total amo unt of SFR 88 029 736
(including SFR 36 777 874 for prior
years) was received from 145
Members at 3 1 December 2001.
Th e a mount unp ai d from th e
2001 assess m ent at 3 1 Decemb e r
2001 was SFR 10 948 13 8 in a
total of unp a id contribut ions of
SFR 20 890551. Outstanding contributions a mounted to SFR 46 720 287
at 3 1 Dec e mb er 2000 , SFR
38714867 at 31 December 1999 and
SFR 260389 8 0 at 3 1 Dec e mb er
1998 . On 1 J an u ary 2002, 45
Members h ad forfeited their rights
i n accordance w i t h deci si on s of
CongTess; 48 Members had forfeited
their rights at 1 January 2001.

Extrabudgetary expenditure
WMO a dminister s extrabudgetary
activities in r espect of technical cooperation projects and several tru st
fund and s p ecia l accounts financed
b y various Members and internationa l orga ni zatio n s, notabl y for
UNDP a nd GEF projects and for
CAEA, GC OS, IPCC a nd JCRF.
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DISTRIBUTION OF STAFF BY NATIONALITY AND REGION*
u
Region I - Africa
Benin
Burkina Faso
Cameroon
Democratic Republic of the Congo
Egypt
Ethiopia
Gambia
Ghana
Guinea
Kenya
Malawi
Mauritius
Morocco
Niger
Nigeria
Rwanda
Sudan
Tunisia
Uganda
United Republic of Tanzania
Zambia

P

1
2
2
1
2
2
1
1
2
1
2
1

3
1
5

10
Region 1/1 - South America
Argentina
Brazil
Chile
Colombia
Guyana
Paraguay
Uruguay
Venezuela

2
1
3

2
1
23

Region /I - Asia
Bangladesh
Cambodia
China
India
Japan
Pakistan
Qatar
Republic of Korea
Sri Lanka

G

Total

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

16

41

2
1

2
1
4
4
5
1
1
1
1

3

8

2
1
2
2
1
1
2
10

S

4

20

2
1
3
2
1
1
3
1

U
Region IV - North and
Central America
Canada
Costa Rica
Jamaica
Mexico
Trinidad and Tobago
United States of America

Region V - South-West Pacific
Australia
Brunei Darussalam
Indonesia
Philippines
Vanuatu

42

1
1
6

2

3

11

4

3

18

3
1

4
1
2
9
1

2
6

17

8

4
1
1
12
3
1
2

41

3

3
4
1
2
2

1
9
1
5

3

14

On 31 December 2001

Total

4
1

Region VI - Europe
Austria
Belgium
Bosnia and Herzegovina
Denmark
Finland
France
Germany
Ireland
Italy
Jordan
Lebanon
Netherlands
Poland
Portugal
Romania
Russian Federation
Spain
Switzerland
United Kingdom of Great Britain
and Northern Ireland

*

S

3
1
1
1
1
11

9

Total

G

2
1

13 supernumerary staff of which:
8 are in the Professional category
5 are in the General Service category
U: Unclassified members of the Secretariat
P: Professional category staff and above
G: General Service category staff
S: Supernumerary staff

P

5
4
26

3

1
4
1
1
1
57
3
4
7
1
1
2
1
2
1
14
5
34

17

5

11

47

101

8

157

110

141

13

267
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ANNEX I

MEMBERS OF THE
WORLD METEOROLOGICAL ORGANIZATION (31.12.2001)

I.

Members (States) under the terms of Article 3, paragraphs (a), (b) and (c) of the Convention (179)

Afghanistan
Albania
Algeria*
Angola
Antigua and Barbuda*
Argentina*
Armenia
Australia'
Austria*
Azerbaijan
Bahamas'
Bahrain
Bangladesh
Barbados*
Belarus*
Belgium*
Belize
Benin
Bolivia
Bosnia and Herzegovina*
Botswana
Brazil*
Brunei Darussalam
Bulgaria*
Burkina Faso*
Burundi
Cambodia*
Cameroon*
Canada
Cape Verde
Central African Republic*
Chad
Chile
China*
Colombia
Comoros
Congo
Cook Islands
Costa Rica
Cote d'ivoire*
Croatia'
Cuba*
Cyprus*
Czech Republic'
Democratic People's
Republic of Korea

II.

Democratic Republic of
the Congo'
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'
Kyrgyz Republic
Lao People's Democratic
Republic*
Latvia

Lebanon
Lesotho*
Liberia
Libyan Arab Jamahiriya*
Lithuania*
Luxembourg*
Madagascar*
Malawi'
Malaysia*
Maldives
Mali'
Malta*
Mauritania
Mauritius*
Mexico
Micronesia, Federated States of
Monaco
Mongolia*
Morocco*
Mozambique
Myanmar
Namibia
Nepal
Netherlands*
New Zealand*
Nicaragua*
Niger*
Nigeria*
Niue
Norway'
Oman
Pakistan'
Panama
Papua New Guinea
Paraguay
Peru
Philippines*
Poland*
Portugal
Qatar
Republic of Korea*
Republic of Moldova
Republic of Yemen
Romania*
Russian Federation*
Rwanda*

Saint Lucia*
Samoa
Sao Tome and Principe
Saudi Arabia
Senegal*
Seychelles'
Sierra Leone'
Singapore*
Siovakia*
Siovenia*
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
Tonga*
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
Yugoslavia*
Zambia*
Zimbabwe*

Members (Territories) under the terms of Article 3, paragraphs (d) and (e) of the Convention (6)

British Caribbean Territories; French Polynesia; Hong Kong, China; Macao, China; Netherlands Antilles and Aruba; New Caledonia,
* Member States that have acceded to the Convention on the Privileges and Immunities of the Specialized Agencies

43

WMO ANNUAL REPORT 2001

WMO ANNUAL REPORT 2001

WMO ANNUAL REPORT 2001

MEMBERSHIP OF THE EXECUTIVE COUNCIL AND OFFICERS

ANNEX II

OF REGIONAL ASSOCIATIONS AND TECHNICAL COMMISSIONS (31.12.2001)

EXECUTIVE COUNCIL
President:
First Vice-President:
Second Vice-President:
Third Vice-President:

J.w. Zillman

(Australia)
J.-P. 8eysson (France)
A.M. Noorian (Islamic Republic of Iran)
y. Salahu (Nigeria)

Presidents of Regional Associations
RA I (Africa):

RA III (South America):

M.S. Mhita (United Republic of Tanzania)
RAil (Asia):

N. Salazar Delgado (Ecuador)
RA IV (North and Central America):

A Majeed Hussain Isa (Bahrain) (acting)

AJ. Dania (Netherlands Antilles and Aruba)

RA V (South-West Pacific):
R. Sri Diharto (Indonesia) (acting)
RA VI (Europe):
F. Quintas Ribeiro (Portugal) (acting)

Elected members
Z. Alperson (Israel)
N. AI-Shalabi (Syrian Arab Republic) (acting)
A. Athayde (Brazil) (acting)
AI. Bedritsky (Russian Federation)
F. Camargo Duque (Venezuela)
A Diouri (Morocco)
M.D. Everell (Canada) (acting)
P. D. Ewins (United Kingdom)
U. Gartner (Germany)

A. Jaime (Mexico)
R. R. Kelkar (India)
J.J. Kelly (United States of America)
K. Konare (Mali)
H. Mbifngwen Bongmum (Cameroon) (acting)
J.R. Mukabana (Kenya) (acting)
A Ndiaye (Senegal) (acting)
H.H. Oliva (Chile) (acting)
L.P. Prahm (Denmark)

R. Prasad (Fiji)
Qin Dahe (China) (acting)
G.K. Ramothwa (Botswana)
T. Sutherland (British Caribbean Territories)
N.I. Tawfiq (Saudi Arabia)
M. Yamamoto (Japan) (acting)
J. Zielinski (Poland
(One seat vacant)

REGIONAL ASSOCIATIONS
Regional Association I (Africa)
President:

Regional Association III (South America)

M.S. Mhita (United Republic of

President:

N. Salazar Delgado (Ecuador)

Tanzania)

Vice-president: H. Valiente (Paraguay)

Regional Association V (South-West Pacific)
President:

R. Sri Diharto (Indonesia) (acting)

Vice-president: Vacant

Vice-president: I. Also (Niger)
Regional Association IV
Regional Association II (Asia)
President:

A Majeed Hussain Isa

(North and Central America)
President:

(Bahrain) (acting)
VICe-president: Hung-Kwan Lam (Hong Kong, China)

Regional Association VI (Europe)
President:

AJ. Dania (Netherlands Antilles
and Aruba)

F. Quintas Ribeiro (Portugal)
(acting)

Vice-president: Vacant

Vice-president: C. Fuller (Belize)

TECHNICAL COMMISSIONS
Commission for Aeronautical Meteorology (CAeM)
President:

N.D. Gordon (New Zealand)

Vice-president: J. Goas (France)
Commission for Agricultural Meteorology (CAgM)
President:

R.P Motha (USA)

Vice-president: L.E. Akeh (Nigeria)
Commission for Atmospheric Sciences (CAS)
President:

A Eliassen (Norway)

Commission for Basic Systems (CBS)
President:

Vice-president: AI. Gusev (Russian Federation)
Commission for Climatology (CCI)
President:

Y. Boodhoo (Mauritius)

Vice-president: V Vent-Schmidt (Germany)
Commission for Hydrology (CHy)
President:

D.G. Rutashobya (United
Republic of Tanzania)

Vice-president: Vacant
Vice-president:

44

G. Love (Australia)

B. Stewart (Australia)

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

S.K. Srivastava (India)

Vice-president: R.P. Canterford (Australia)
Joint WMO/IOC Technical Commission for
Oceanography and Marine Meteorology
(JCOMM)
Co-Presidents: J. Guddal (Norway)
S. Narayanan (Canada)
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STRUCTURE OF THE WORLD METEOROLOGICAL ORGANIZATION
CONGRESS
The supreme body, on which all Members
are represented; meets every four years

REGIONAL ASSOCIATIONS

TECHNICAL COMM ISSIONS

Regional Association I (Africa)

Commission for Basic Systems (CBS)

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

Working groups and rapporteurs
of regional associations

Commission for Atmospheric Sciences (CAS)
EXECUTIVE COUNCIL
Consists of 36 members,
including the President,
three Vice-Presidents and
the six presidents of the
regional associations,
who are ex officio
members ; meets annually

Regional hydrological advisers

Commission for Aeronautical Meteorology (CAeM)
Commission for Agricultural
Meteorology (CAgM)
Joint WMO/ IOC Technical
Commission for Oceanography
and Marine Meteorology (JCOMM)
Commission for Climatology (CCI)

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

The Organization consists of the followin g:
The World Meteorological Congress, the supreme body of the Organization, brings together the delegates of Members once every fOUT
years to determine general policies for the fulfilment of the 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-Presidenls of the Organization and members of the Executive Cowlcil 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 Ew'ope), 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, agl;cultmal meteorology, oceanogl'aphy and marine meteorology, hydrology, and climatology);
The Secretariat, h eaded by the Secretary-General, serves as the administrative, documentation and information centre of the
Organization. It prepares, edits, produces and distributes the publications of the Organization, carries out the duties specified in the
Convention and other Basic Documents and provides secretariat support to the work of the constituent bodies ofWMO described above.
It is located at 7 bis, avenue de la Paix, Geneva, Switzerland. Postal address: World Meteorological Organization, P.O. Box 2300,
CH-1211 Geneva 2, Switzerland. Home page: http://www.wmo.ch .
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Analysis of assistance under UNDP and TF (1997-2001)

Table I

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

Number of UNDP and
TF expert missions'

Number of UNDP and
TF fellowships awarded

Value in US$ (thousands)
of assistance provided

Year

UNDP

TF

UNDP

TF

UNDP

TF

UNDP

TF

Total

1997

42

58

25

37

25

13

1103

4091

5194

1998

51

64

29

36

24

24

1 785

5325

7110

1999

11

57

18

113

15

9

1 773

8113

9886

2000

18

48

63

120

21

9

3964

8485

12449

2001 **

14

52

38

150

32

16

5014

10999

16013

*

Including 43 national experts in 2001

** Provisional estimates at 31 .12.2001

WMO TECHNICAL ASSISTANCE (TOTAL DELIVERY US $25.31 MILLION IN 2001)

3.95%

--

Breakdown by source of funds

D

1.25%
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D

UNDP
VCP(ES)
VCP(F)
TF

RS

Nationality of WMO experts who served in 2001

Table II

Nationality

Associate National Volunteer Other

Argentina
Australia
Bangladesh
Barbados
Belgium
Botswana
Brazil
Bulgaria
Canada
Central African Rep.
Chile
Colombia
Costa Rica
Democratic Republic
of the Congo
Dominican Republic
Egypt
Eritrea
France
Germany
Guatemala
India
Israel
Italy
Japan
Kenya
Lebanon
Lesotho
Malaysia
Mali
Mexico

Table III

2

3
4
2

37
2
14
1
3

8

Total

3
4
4

37
2
14
4
1

3
4

3
12

11
1

11

11

11
21
4

21
1
5

1
20

1
20

Nationality

Associate National Volunteer Other

Niger
Nigeria
Pakistan
Paraguay
Peru
Poland
Seychelles
Senegal
Slovakia
Spain
Sri Lanka
Sudan
Swaziland
Switzerland
Trinidad and Tobago
Turkey
Uganda
United Arab Emirates
United Kingdom
United Republic of
Tanzania
United States of
America
Venezuela
Zambia
Zimbabwe

1
2
3

1
3

-

4

4

1
2

1
2

1
3

1
2
1
3

12

3
12

21

21

1
2

3

164

236

3

Total
(from 54 countries)

Total

72

Distribution of fellowships in 2001 by field of study
Programme / Number of fellows

Field of study

UNDP

vcp'

1

29

Climatology

6

11

1

18

Computer

3

3

3

9

16

2

18

6

20

7

33

11

172

Agrometeorology

Hydrology
Instruments/electronics

TF

RB

Total

30

61

257

Numerical modelling

5

4

9

On-the-job training

25

6

31

Meteorology

13

Others

5

32

3

23

63

Total

32

313

16

107

468

* In 75 of the fellowships listed under VCP, some regular budget funds were used.
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Nationality of WMO fellows under
training in 2001

Table IV

Programme / Number of fellows
Nationality

UNDP

VCP'

TF

RB

Programme / Number of fello ws

Total

48

UNDP
Zambia
Zimbabwe

Region I
Algeria
Angola
Benin
Botswana
Burkina Faso
Burundi
Cameroon
Cape Verde
Chad
Comoros
Congo
Cote d'ivoire
Democratic Republic
oftha Congo
Djibouti
Egypt
Eritrea
Ethiopia
Gabon
Gambia
Ghana
Guinea
Guinea Bissau
Kenya
Lesotho
Liberia
Lybian Arab Jamahiriya
Madagascar
Malawi
Mali
Mauritania
Mauritius
Morocco
Mozambique
Namibia
Niger
Nigeria
Rwanda
Sao Tome and Principe
Senegal
Seychelles
Sierra Leone
Somalia
South Africa
Sudan
Swaziland
Togo
Tunisia
Uganda
United Rep. ofTanzania

Nationality

2
2
3

2
3
3

4

4
1

4
3
3

5
6

6
4

5

5

4

10
4

5

5
1
6

5

7

7

1
3
2
4
9
3
4

3
3

3
2
2

3

3
9

2
2

7
7
14
1
3
3
4
9
3

7
3
3
3
4
6

Total (Region I)
*

5
14

3

2
4
7

2

3

1
6

6
20

3

3

2
1
6

2
1
9
7
1
9
4
13
1
14
17

3
7
1
2

7
4
8

5

12
12

5

1

TF

RB

Total
3

2

4

177

6

75

262

In 33 of the fellowships listed under VCP, some regular budget
funds were used.

Region II
Bahrain
18
Bangladesh
Cambodia
China
India
Islamic Rep. of Iran
Iraq
Kazakstan
Lao People's Oem. Rep.
Maldives
10
Mongolia
Myanmar
Nepal
Pakistan
Sri Lanka
Tajikistan
Thailand
Turkmenistan
United Arab Emirates
Uzbekistan
Viet Nam
Yemen

2

18
4
2
1
2
2
2
3
3
16
2
2
3
1
3
1
3
9
1
6
2

5

5

28

55

Total (Region II)
*

2
4
4

VCP'

3
2
2
2
2
3
3
6
2
2
3
1
3
1
3
9
1

5

8

91

In 21 of the fellowships listed under VCP, some regular budget
funds were used.

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

3
3

3
3

1
2
4
2

1
2
4
2
1
2
2
1
3
6

2
1
2
6

27

3

30

In seven of the fellowships listed under VCP, some regular budget
funds were used.
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Table V

'

VCP*

TF

RB

Total (Region IV)
*

2
1
3

3

3

13

1
13
1
2

10

10

24

In one of the fellowships listed under VCP, some regular
budget funds were used.

Region V
Malaysia
Papua New Guinea
Philippines
Tonga
Total (Region V)
*

1
3
5

1
3
5
1

10

10

In one of the fellowships listed under VCP, some regular
budget funds were used.

Region VI
Albania
Armenia
Azerbaijan
Belarus
Bosnia and Herzegovina
Bulgaria
Estonia
Georgia
Jordan
Latvia
Lebanon
Moldova
Palestine
Romania
Syrian Arab Republic
The former Yugoslav
Republic of Macedonia

1
3

-

7

11
1
14
1
6

5

31

20

51

In 12 of the fellowships listed under VCp, some regular budget
funds were used.

GRAND TOTAL
(113 nationalities)
*

1
4

3

Total (Region VI)
*

1
5

2

4
1
9
1
5

32

313

16

107

UNDP

Total

2

' .

-

r

-

Programme / Number of fellows
Host country

Region IV
Bahamas
Belize
British Caribbean Territories Costa Rica
Cuba
Mexico
Netherlands Antilles & Aruba Trinidad and Tobago

2.-.

-;'

Host countries which trained
WMO fellows in 2001

Programme / Number of fellows
UNDP

_ .
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Table IV (contd.)

Nationality

-

468

Algeria
Australia
Bahrain
Barbados
Brazil
British Caribbean
Territories
Chile
China
Costa Rica
Democratic People's
Republic of Korea
Ecuador
Egypt
Finland
France
Germany
Hong Kong, China
Hungary
India
Israel
Italy
Japan
Kenya
Madagascar
Malaysia
Morocco
New Zealand
Niger
Nigeria
Poland
Portugal
Russian Federation
Senegal
South Africa
Spain
Sweden
Switzerland
Syrian Arab Republic
Turkey
Uganda
United Kingdom
United Republic of
Tanzania
United States of America

TOTAL
(42 host countries)

*

2
7

vcp*

TF

RB

1
3

2
5
7

1
1
16

1
16
3

2
23
8

14

4

6
1
5
1
2
5
9
1
49

3

2

3

7
3
3
4

27

2
1
19

2

10
7
38

2

18

Total

8

7
5

3
31
1

14
23

23
1
29
3
13
5
5
1
3
5
9
1
79
1
3
1
21
1
12
7
40
1
1
26
1
10
39

17

14
40

-

1
27

4

2

1
33

32

313

16

107

468

In 75 of the fellowships listed under VCP, some regular budget
funds were used.

In 75 of the fellowships listed under VCP for the six Regions,
some regular budget funds were used.
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WMO-No.

WMO-No.

Mandatory publications

Official records

Basic documents

508

Resolutions of Congress and the Executive Council
Supplement No 13: English

921

Commission for Hydrology, eleventh session (2001) Abridged final report with resolutions and
recommendations :
English-French-Russian-Spanish

923

Commission for Basic Systems, twelfth session (2001) Abridged final report with resolutions and
recommendations :
English- French-Russian-Spanish

924

Regional Association II (Asia), twelfth session (2001) Abridged final report with resolutions :
English- French-Russian

927

Manual on the Global Data-processing System,
Volume I (1991 edition):
Supplement NO.7: English-French-Russian-Spanish

Regional Association IV (North and Central America),
thirteenth session (2001) - Abridged final report with
resolutions: English

929

Executive Council, fifty-third session (2001) - Abridged
final report with resolutions: English-French-Russian

Manual on Marine Meteorological Services,
Volume I (1990 edition): Supplement NO.2: Spanish

931

Joint WMO/IOC Technical Commission for Oceanography
and Marine Meteorology, first session (2001) - Abridged
final report with resolutions and recommendations:
English-French

Meteorological Services of the world (bilingual
English/French): 2001 supplement

932

Thirteenth World Meteorological Congress (1999) Proceedings: English

Composition of the WMO (bilingual English/French)
Editions: October 2000 and January, April and July 2001

Guides

15

Basic Documents 1999: Arabic

49

Technical Regulations
Volume I - General meteorological standards and
recommended practices (1988 edition)
Supplement NO. 3 (includes Supplements 1 and 2): Spanish
Volume !I - Meteorological service for international air
navigation (2001 edition): English-Russian
Volume 111 - Hydrology (1988 edition)
Supplement No.2: Spanish

306

485

558

Manual on Codes
Volume 1.1 - International Codes, Part A (1995 edition)
Supplement NO.3: English-French-Russian-Spanish
Volume 1.2 - International Codes, Parts Band C
(2001 edition): English- French- Russian

Operational publications
2

5

9
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Weather reporting
(bilingual English/French)
Volume A - Observing stations
Editions: May and November 2001
Volume C1 - Catalogue of meteorological bulletins
Editions: May and November 2001
Volume C2 - Transmission schedules
Supplements: January/March, May, July 2001
Volume D -Information for shipping (1997 edition)
Supplement: October 2001

8

Guide to Meteorological Instruments and Methods of
Observation (1996, sixth edition): Spanish

305

Guide on the Global Data-processing System
(1993 edition): Spanish (includes Supplement No.2)
Supplement NO. 3: English-French-Russian-Spanish
Supplement NO. 4: English-French-Russian-Spanish

471

Guide to Marine Meteorological Services
(2001, third edition): English-French

The major scientific and technical programmes of WMO

WMO carries out its work through eight major scientific and technical programmes.
The World Weather Watch Programme is the backbone of the overall progTamme ofWMO. It combines dataprocessing centres, observing systems and telecommunication facilities - operated by Members - to make 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 ensure the provision of satellite data and products to
meet Members' needs and an Instruments and Methods of Observation Programme to promote standardization
and development of meteorological and related observations.
The World Climate Programme promotes the improvement ofthe understanding of climate processes through
internationally coordinated research and t h e 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 of the Programme is the joint responsibility of WMO, the International Council for Science
and the Intergovernmental Oceanographic Commission (lOC) of UNESCO. The Climate Impact Assessment and
Response Strategies component is coordinated by the United Nations Environment Programme.
The Atmospheric Research and Environment Programme promotes atmospheric research, in particular
through the Global Atmosphere Watch, which integTates monitoring and r esearch activities carried out under the
Global Ozone Observing System and the Background Air Pollution Monitoring Network and serves as a system to
detect changes in the composition ofthe atmosphere. The programme also includes weather-prediction research; a
Tropical Meteorology Research Programme relating to studies of monsoons, tropical cyclones, rain-producing tropical weather system s and droughts; and a programme on physics and chemistry of clouds and weath er modification.
The Applications of Meteorology Programme comprises four vital areas of application of meteorological services 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
benefit of Member countries.
The Hydrology and Water Resources Programme is concerned with the assessment ofthe quantity and quality of water resources in order to meet the needs of society, to permit mitigation of water-related hazards, and to
nnintain or enhance the condition of the global environment. It includes standardization of all aspects of hydrological observations and the organized transfer of h ydrological techniques and methods. The Programme is closely
coordinated with UNESCO's International Hydrological ProgTamme.
The 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, h ydrologists, engineers and technicians is available. It is closely interrelated with all other major scientific and technical Programmes.
The Technical Cooperation Programme comprises the mainstream of organized transfer of meteorological and
hydrological knowledge and proven methodology among the Members of the Organization. Particular emphasis is
laid upon the development of a wide range of services (related to weath er prediction, climatology and hydrology); on
the development and operation of key World Weather Watch infrastructures; and on supporting the Education and
Training Programme ofWMO. The Programme is funded mainly by UNDP, by WMO's own Voluntary Cooperation
Programme, trust funds and the WMO regular budget.
The Regional Programme cuts across the other m ajor WMO Programmes of relevance to the Regions a nd
addresses meteorological, hydrological and other geophysical issues which are unique to and of common concern to
a Region or gToup of Regions. It provides a framework for the formulation of most of the glob al WMO Programmes
and serves as a m echani sm for their implementation at the n ational, s ubregiona l a nd regional levels. The
ProgTamme provides support to regional associations and contributes to the development of national Meteorological
and Hydrological Services through capacity-building and other priority activities identified by Member countries or
relevant economic groups and organizations within the respective Regions.

