The World Meteorological Organization
The World Meteorological Organization (WiVIO), of which 181'" States and TerritOlies arc .VIembers, is a specialized agency of the
United Nations. The purposes of the Organization are:

(a) To facilitate world-wide cooperation in the establishment of networhs of stations for th.e mahing ofmeteorological observations as
well as hydrological and other geophysical observations related to meteorology, and to promote the establishment and 17wintenance of centres charged with the provision of meteorological and related services;
(b) To promote the establishment and maintenance ofsystems 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 aviattbn, shipping; water problems, agriwlture and other human activities;
(e) To promote activities in operational hydrology and to further close cooperation between Meteorological and Hydrologica1 Services;
and
(fJ To encoumge research and training in meteorology and, as appropriate, in related fields and to assist in coordinating the international aspects of such research and tmining.
(Convention of the WorldlVIeteorological Organization, Article 2)
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A milestone for the Organization was the Fourteenth World Meteorological Congress in May. In
addition to reviewing programme implementation
and activities, Congress adopted the Sixth Longterm Plan (2004-2011) and the programme and budget for the fourteenth financial period (2004-2007).
It took a proactive role by adopting three new programmes on natural disaster reduction and mitigation, on space, and on Least Developed Countries.
These decisions, among others, were largely a
response to the evolving needs of Members and a
recognition of the growing influence of weather, climate and water on humankind as natural disasters
continued to affect populations around the world: tropical cyclones, floods, droughts and heat waves caused
loss of life and damage to property around the globe.
Water-related issues received considerable attention during the year, which was designated International Year of Freshwater. The third World Water
Forum, held in Japan during the week of World Water
Day, offered an opportunity for \VMO and the National
Hydrological Services to raise awareness about
WMO's contribution to water-related activities. In
addition, WMO assisted its Members in addressing
global water challenges set forth at the Millennium
Summit of the United Nations in New York (2000) and
the World Summit on Sustainable Development in
Johannesburg, South Mrica (2002).
"Our future climate" was the theme of World Meteorological Day. Several international conferences on
issues related to climate change were organized to
which WMO made significant contributions: the International Symposium on Climate Change was hosted
by China in April; the Earth Observation Summit was
convened by the USA in July; and the World Climate
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Change Conference was organized by the Russian
Federation in September/October. Their outcomes will
have significant impacts on climate change science
and related policies, on the promotion of international
cooperation and on the process leading to the Fourth
Assessment Report of the WMOIUNEP Intergovernmental Panel on Climate Change in 2007.
Another important event in 2003 was the Second
International Conference on Women in Meteorology
and Hydrology, organized by WMO in March. The Conference reviewed progress in the participation of
women in those fields and developed strategies to
increase their involvement further. The Conference
was highly successful, with 134 women attending.
The year marked the 150th anniversary of the
Brussels Maritime Conference of 1853, which initiated formal global cooperation in meteorology, and
the 130th anniversary of the first Congress of the
International Meteorological Organization in 1873.
These initiatives ultimately led to the establishment
ofWMO.
The foregoing highlights are merely glimpses of
WMO's contributions in support of sustainable development which we have achieved thanks to our Members, officers, Secretariat staff and partners. I am convinced that, with their support, our Organization will
continue to use effectively the means to respond to
the many challenges related to weather, climate and
water. I am confident that WMO and the National
Meteorological and Hydrological Services will continue to do their utmost in meeting the challenges
that arise. I look forward to collaborating with all
partners in building a stronger, more modern and
responsive Organization for the preservation of
planet Earth and the improved welfare of humanity.

(M. Jarraud)
Secretary-General
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Membership
Bhutan and Kiribati became WMO
Member States on 11 March and
24 April, respectively. At the end of
the year, WMO comprised 181
Member States and six Member
Territories.

International Strategy for
Disaster Reduction (ISDR)
WMO participated in the activities of
all the working groups established
under the ISDR framework, including the ad hoc group on drought.
Regular El Nino monitoring, El Niiio

WMO ANNUAL REPORT 2003

outlooks and the establishment of the
International Research Centre for El
Nino in collaboration with the
Government of Ecuador were tangible results of those activities. Projects
to establish a climate alert system
and to link climate and disaster databases on floods were developed.
WMO participated actively in the
Second International Conference on
Early Warning that aimed to achieve
better integ1'ation ofearly warning into
public policy. It also collaborated in the
review of the Yokohama strategy.
WMO is a member of the ProVention Consortium and is repre-

WORLD METEOROLOGICAL DAY
"Our future climate" was the theme chosen
for World Meteorological Day (WMD) 2003
with the aim of promoting timely global
action to protect the climate and reduce
human and economic loss from extreme
weather and climate events.
At the WMO Secretariat. Ms Joke WallerHunter, Executive Secretary of the United
Nations Framework Convention on Climate
Change, addressed staff and guests, who
included members of the diplomatic corps
and over 100 participants who had gathered
for the Second WMO Conference on Women
in Meteorology and Hydrology (24-27 March)
(see page 5).
The WMO video on the WMD theme was
shown and certificates were awarded to
long-serving members of staff. WMO also
produced a brochure (\AJMO-No. 952) for the
occasion with the same title and a poster.

The Secretary-General, Prof. G.O.P. Obasi,
with WMO guest of honour, Ms Joke WallerHunter (top). The WMO brochure was
published in English, French, Russian and
Spanish (bottom).
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sented in the Consortium Steering
Committee. The Consortium aims at
helping developing countries to cope
with disasters. WMO is also a Special
Supporting Organization of the
International Consortium on Landslides,which aims to promote related
research and capacity building.

Information and Public Affairs
(IPA) Programme
Three exhibitions were set up
during Congress: METEOHYDEX
was a display of instruments and
communication equipment from the
private sector; TablEAUX was an
exhibition of paintings on the theme
of water at the United Nations
Office in Geneva; and a showcase of
UN publications about water at the
United Nations' Library in Geneva.
World Day for Water, which was
celebrated on 22 March on the
theme ''Water for the future", was an
opportunity to raise awareness
about related WMO activities
during the third World Water
Forum.
WMO co-sponsored the 13th
International Weather Festival and
participated in press conferences,
lectures and round-table discussions
during the two parts of the Festival
(in Paris and in Zagreb, Croatia).
Numerous press releases and
Info Notes were launched. Briefings,
interviews and press conferences
were organized on important WMO
statements and meetings, as well as
newsworthy developments related
to extreme weather events, the
ozone layer, El Nino and La Nina,
the status of the global climate, and
cooperation with other international
institutions.
Special Website segments were
set up for Cg-XIV and World
Meteorological Day. A permanent
new Website "News from Members"
feature was launched.

1
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FOURTEENTH WORLD METEOROLOGICAL CONGRESS
Fourteenth World Meteorological
Congress eCg-XIV) was held 6-24
May at the Geneva International
Conference Centre. There were 710
participants from 169 Members,
three representatives of nonMember countries and 63 representatives of 32 international
organizations.

New major crosscutting
programmes
In view of the increasing importance
of the space-based component of the
WWW Global Observing System
(GOS), Congress initiated the WMO
Space ProgTamme. Congress decided
to establish WMO Consultative
Meetings on High-level Policy on
Satellite Matters to provide advice
and guidance and maintain a highlevel overview of the new
Programme.
Congress also initiated the
Programme on Natural Disaster
Prevention and Mitigation. The
main objectives are to develop a
mechanism to respond to the
requirements of Members and to
ensure that WMO participates fully
in the ISDR.

World Weather Watch (WWW)
Programme
Congress called for improvements to
overcome shortcomings in the

Regional Basic Synoptic Networks
and Regional Basic Climatological
Networks and in the Global
Telecommunication System. A mechanism should be developed to identify the most effective mix of components of the Global Observing
System. The Aircraft Meteorological
Data Relay programme should be
integrated more fully into the WWW
and relevant training should be
initiated.
Congress supported the Future
WMO Information System concept
as an overarching approach for the
exchange of information for all
WMO and related programmes,
building upon the most successful.
Congress endorsed the strategy
for the WMO-wide migration to
table-driven code forms and
requested a mechanism for guiding,
assisting and monitoring the migration process.
Congress urged the establishment of regional networks and the
implementation of research and
operational long-range forecasting
activities.
Concerning emergency response
activities, Congress urged the
implementation of operational
Internet and Web facilities in relevant NMHSs. RSMCs with the
appropriate capacity should
explore the possibility of contribut-

APPOINTMENT AND
ELECTIONS

World Climate
Programme (WCP)
Congress strongly endorsed the
conclusions of the Second Report on
the Adequacy of the Global
Observing Systems for Climate.
Congress urged Members to take
action on establishing and exchanging the GCOS Network data.
WCP's data rescue project was
considered a matter of urgency.
Congress supported the holding of
regional workshops on the quality
control of climate data and the use
of those data for the calculation of
climate indices in detection studies.
Congress was pleased with the
Climate Outlook Forum process,
but expressed concern over its
funding sustainability.
Congress approved the continuation of the agreement between
WMO, the International Council for
Science and the Intergovernmental
Oceanographic Commission (lOC)
for the conduct of the World
Climate Research Programme.
They further endorsed the concept
of the new overarching research
project named the Climate System
Observational and Prediction
Experiment.

Alexander Bedritsky (Russian Federation),
President
Congress appointed Michel Jarraud as
Secretary-General for the period 2004-2007
and elected the President and three VicePresidents of the Organization. It also elected
27 members of the Executive Council. A list of
members of the Council is given in Annex 11.

Michel Jarraud (France) was appointed
Secretary-General of WMO as of
7January 2004.

2

ing to capacity building in NMHSs
for use in response to local- and
national-scale events.
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Atmospheric Research and
Environment Programme

High
priority
under
the
Aeronautical Meteorology ProCongress supported the overall strat- gramme should be given to training
egy for implementing the Global requirements and the evolution of
Atmosphere Watch (GAW) until national and regional institutional
2007. It established The Observing frameworks for the provision of
System Research and Predictability meteorological service for internaExperiment (THORPEX), as well as tional air navigation should
that of an International Science continue to be monitored.
Steering Committee and an
Under the Marine Meteorology
International Core Steering and Oceanography Programme,
Committee. It was decided to set up Congress expressed its appreciation
a THORPEX International Pro- to the new Joint WMOIIOC
gramme Office in Geneva.
Technical
Commission
for
Congress approved the holding of OceanogTaphy and Marine Meteoran International Polar Year in ology (JCOMM) for its substantial
2007/2008 under the auspices of achievements. The text of a
WMO.
Memorandum of Understanding
between WMO and the InterApplications of Meteorology
governmental
Oceanographic
Programme
Commission was approved, defining
Strong collaboration would be a common set of rules and proceneeded between the Public Weather dures for the operation of JCOMM.
Services (PWS) Programme and the
new WMO programme on disaster Hydrology and Water
reduction. Congress invited the Resources Programme
establishment of a PWS project Congress reviewed progress in the
aimed at enhancing public awareness implementation of the five comporegarding tropical cyclones.
nents of the Programme. It Ul'ged the
Concerning the Agricultural Commission for Hydrology to
Meteorology Programme, Congress continue to explore ways and means
emphasized the importance of the ofincreasing the role and visibility of
application ofclimate and agrometeo- WMO in water matters. Congress
rological forecasts and related noted its appreciation of the efforts to
products and services. NMHSs should develop partnerships with regional
establish and promote effective organizations and expressed the
collaborative links with appropriate desire for further collaboration with
research and development organiza- regional, subregional and basin
tions on relevant topics.
authorities.

AM. Noorian (Islamic Republic of Iran): First
Vice-President

Tyrone Sutherland (British Caribbean
Territories): Second Vice-President
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The Secretary-General was
requested to develop a proposal for
a Panel of Experts on Freshwater,
which would provide improved
scientific analysis to support global
action on freshwater and poverty
alleviation.

Education and Training
Programme (ETRP)
The
Secretary-General
was
requested to continue to strengthen
the network of WMO Regional
Meteorological Training Centres, as
well as national meteorological training centres.
The fellowships programme
should be further enhanced. Areas
were identified where training was
still acutely needed. Distance learning and the use of the Internet
should be promoted as a cost-effective educational tools. An ETRP
Website should be developed to
coordinate distance learning. More
training materials should be made
available to Members in electronic
format.

Technical Cooperation
Programme
Congress decided to establish a
WMO programme for the least
developed countrip.B. 'l'hp. long-tp.rm
objective would be to contribute to
the social and economic development of those countries by enhancing the capacities of their NMHSs.
Specific projects would be developed

Miguel Rabiolo (Argentina): Third VicePresident

3
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changed the geographical denomination of Regional Association IV to
North America, Central America
and the Caribbean.
On 74 May, the
Secretary-General of
WMO signed an agreement with Mr Abdulla
Mangoosh, Director,
Department of Water
Resources Studies,
United Arab Emirates, to
establish a Prize for
Excellence in AdvanCing
the Science and Practice
of Weather Modification.

and a special trust fund to mobilize
resources would be set up.
Congress urged implementation
of the mechanism for emergency
assistance activities for Members
affected by disasters.

Regional Programme
Congress gave its full support to the
Regional Programme. In particular,
it welcomed the WWW Strategic
Plan on the Implementation and
Improvement of the Basic Systems
in RA I (Africa), in collaboration
with the New Partnership for
Africa's Development. Congress also
supported the Strategic Plan for the
Enhancement of NMSs in Asia.
Regional technical conferences,
seminars and workshops should be
carried out during the 14th financial period in various specific areas
to further strengthen the capabilities of NMHSs.

Long-term planning; WMO
structure; Role and Operation of
National Meteorological and
Hydrological Services (NMHSs);
International exchange of data
and products
Congress adopted the Sixth WMO
Long-term Plan (6LTP) covering the
period 2004 to 2011 and agreed that
the 7LTP should be prepared.
Congress agreed that the review
of the WMO structure and of the
mode of operation should be continued in order to identify ways to
improve linkages between the struc-

4

tural elements and WMO
Programmes, to manage better the
cross-cutting issues and evolving
initiatives, and to enhance WMO's
mode of operation.
Congress agreed that WMO should
work towards its own Quality
Management Framework, which
should include, possibly on a phased
basis, WMO technical standards, quality management system(s) (including
quality control) and certmcation procedure(s).
Congress affirmed that a suitable
approach would be to leave Resolution
40 (Cg-XII) in force and to address
possible concerns as and when they
arose. Progress in the adoption of the
policy set out in Resolution 25 (CgXIIn had been positive.

Financial matters
Congress agreed that the WMO
Financial Regulations be amended
to reflect the discontinuation of the
preparation of special accounts for
the total expenditures made in
respect of a financial period.
For 2005-2007, it decided that the
scales of assessment of contributions
would be based on the United
Nations scales of assessments.
Congress approved a maximum
expenditure of SFR 253.8 million for
the 14th financial period.

Administrative matters
Congress decided to increase the
number of elected members of the
Executive Council to 27. Congress

Information and Public Affairs
The subtitle to the name of the
Organization ''Weather, climate and
water" was adopted to project the
image and fields of responsibility of
WMO. It was decided to use the
subtitle on all official documentation, correspondence and publications. Congl'ess adopted the Global
Communication Strategy, aimed at
promoting the role and visibility of
WMO and the NMHSs. It urged
NMHSs to identify themselves as an
integral part ofthe WMO system, to
develop a strategic alliance with the
media and synergy within the IPA
programme.

Cooperation with the United
Nations and other organizations
Congress adopted a resolution on an
Agreement between the Preparatory
Commission for the Comprehensive
Nuclear
Test
Ban Treaty
Organization and WMO.
Congress requested the Executive
Council to further address the issue
ofWMO's international coordinating
role in the field of seismology and to
consult with the appropriate international organizations.
In view of the success of the
Second WMO Women's Conference
(see box, page 5), Congress asked the
Secretary-General to make appropriate arrangements for a third
women's conference.

IMO Lecture and scientific
lectures
The IMO Lecture "Water resources:
a challenge of the 21st century" was
presented by LA. Shiklomanov
(Russian Federation) and Mahmoud
Abu-Zeid (Egypt). The scientific
lectures were: "THORPEX: a global
atmospheric research programmeimproving the skill of high-impact
weather forecasts" by Alan Thorpe
(United
Kingdom)
and
"Environmental change and its
impacts in western China" by Qin
Dahe (China).
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WMO support for international
environmental conventions
Ozone
WMO made available the "Scientific
Assessment of Ozone Depletion:
2002", in addition to its "Executive
Summary" and the associated
"Twenty Questions and Answers
about the Ozone Layer" both in hard
copy and on CD. The full assessment
report will be part ofthe information
upon which the Parties to the United
Nations Montreal Protocol will base
their future decisions regarding
protection of the stratospheric ozone
layer. These documents are available
from WMO upon request and can also
be dovvnloaded from: http://WW\v.wmo.
int/web/arep/ozone.html.
Climate change
WMO continued its support to the
United Nations Framework Convention
on Climate Change (UNFCCC), in
particular through its financial and
administrative support for climaterelated observation and research
programmes and the IPCC. WMO
Congress strongly supported the
activities of GCOS in response to decisions of the Conference of the Parties
and in its work with the Subsidiary
Body on Scientific and Technological
Advice on issues related to systematic
observation.
Desertification
WMO was represented at the sixth
Conference of the Parties (COP-6) to the
United Nations Convention 0 Combat

SIXTH WMO LONG·TERM
PLAN (6LTP)
Congress adopted the 6LTP covering
the period 2004 to 2011, with the
following statement of the WMO vision:
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.
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SECOND INTERNATIONAL CONFERENCE ON WOMEN IN
METEOROLOGY AND HYDROLOGY

A total of 134 women from 101 Members

gathered in Geneva for the Second
International Conference on Women in
Meteorology and Hydrology at WMO
Headquarters from 24 to 27 March.
The main objectives of the Conference
were to:
• Review the current situation as regards
the participation of women in meteorology and hydrology;
• Review progress since the WMO Meeting
on the Participation of Women in
Meteorology and Hydrology held in
Bangkok in 1997;

Desertification (UNCCD) in Havana,
Cuba (25 August-6 September); the First
Workshop on the Development of
Benchmarks and Indicators on Land
Degradation and Drought for Parties
from the Caribbean sub-region (St.
Lucia, 24-27 February); the Second
Asian Ministerial Conference on
UNCCD
Implementation
in
Preparation for the Sixth Session of
the Conference ofCOP-6 (Abu Dhabi,
United Arab Emirates, 7-11 June);
and the African Ministerial
Conference Preparatory to COP-6
(Cotonou, Benin, 30 June-4 July).
Biodiversity
WMO was represented at the Eighth
Session of the Subsidiary Body on
Scientific,
Technical
and
Technological Advice of the
Convention on Biological Diversity

• Develop benchmarks to measure future
progress; and
• Develop strategies to increase the participation of women in the activities of WMO
and in the work of National
Meteorological and Hydrological Services
(NMHSs).
The Conference also considered the
gender sensitive aspects of the activities of
NMHSs such as the application of climate
information by rural women and the special
roles women play in water management and
disaster response.

(Montreal, Canada, 10 to 14 March).
Several issues discussed under
marine and coastal biodiversity and
dry and sub-humid land biodiversity
are of specific interest to WMO.

Resource management in the
Secretariat
The provision of the necessary tools
and services to serve the Cong-ress
was a special priority. Results-based
budgeting was further implemented.
Staff training programmes were
developed and the Performance
Appraisal System was improved.
Common services delivery was optimized in terms of costs versus benefits. The use of in-house staff
resources was also optimized
through staff training and coaching and the re-distribution of
tasks.

5
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Fifty-fifth session of the
Executive Council (EC-LV)
The Executive Council of the World
Meteorological Organization held its
fifty-fifth session from 26 to 28 May
at WMO Headquarters under the
chairmanship of Dr A. Bedritsky,
new ly elected President of the
Organization.
The Council re-established the
Working Group on Long-term
Plarming; the Advisory Group on the
International Exchange of Data; the
Panel of Experts on Education and
Training, with updated terms of
reference; and the Advisory Group
of Experts on Technical Cooperation.
The Executive Council esta blished the Advisory Group on the
Role and Operation of National
Meteorological and Hydrological
Services and the Advisory Group on
Climate and Environment.
The Council set up the Ad hoc
Group on the Evolving Role ofWMO.
Congress had decided that WMO
should work towards a Quality
Management Framework for NMSs,
which would enable the provision of
early and continuing relevant advice
to Members. The Council requested
the technical commissions to assist
in the provision of technical guid-
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AWARDS CONFERRED BY EC-LV
• The forty-eighth IMO Prize was awarded to Pro!. Ye Duzheng (China).
• Messrs U. Baltensperger, M. Gysel and E. Weingartner (Switzerland) were awarded the
18th Professor Or Vilho Vaisala Award for their paper "Hygroscopicity of aerosol particles at low temperatures, new low-temperature H-TDMA instrument: set-up and first
applications".
• The Norbert Gerbier-MUMM International Award for 2004 was conferred on B.E. Law,
E. Falge, L. Gu, 0.0. Baldocchi, P. Bakwin, P. Berbigier, K. Davis, AJ. Dolman, M.
Falk, J.D. Fuentes, A Goldstein, A. Granier, A Grelle, D. Hollinger, lA Janssens, P.
Jarvis, N.O. Jensen, G. Katul, Y. Mahli, G. Matteucci, T. Meyers, R. Monson, W.
Munger, W. Oechel, R. Olson, K. Pilegaard, K.T. Paw U, H. Thorgeirsson, R. Valentini,
S. Verma, T. Vesala, K. Wilson and S. Wofsy for their paper "Environmental controls
over carbon dioxide and water vapour exchange of terrestrial vegetation".
• The 2003 WMO Research Award for Young Scientists was conferred upon
Mr Z. Zhang (China) for his paper "On westerly wind bursts in the equatorial western
Pacific before and during the onset and initial development phases of ENSO".

ance, advice, review and assessment,
as appropriate; and the regional
associations to provide advice and
feedback.
The Council appointed the
Comptroller and Auditor-General of
the United Kingdom to serve as the
External Auditor of WMO as of

Participants in the fifty-fifth session of the Executive Council

.,.-.•f" ..•.~_•.
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1 July 2004 for a term of office to
terminate on 30 June 2008.
The Council approved regular
budget appropriations amounting to
SFR 127 169 800 for 2004-2005 in
conformity with the maximum
expenditure for the fourteenth financial period.

~.-... ' _ . .

r

....

~

"'"

•

• ~.,.

,...,! ....., .

.•

i~~'~ WMO ANNU-Al REPORT 2003

...

-

.'.

I.

,

-

.-

-,

"

_.-

_~.

~

_

.

-. WMO ANNUAL REPORT 2003

• .

.-.

WMO ANNUAL REPORT 2003

.

Integrated Observing Systems,
including the Global Observing
System (GOS)
The GOS continued to provide,
through its smface- and space-based
subsystems, standardized observations of the state of the atmosphere
and ocean surface necessary for the
preparation of weather analysis,
forecasts and warnings and in
support of other WMO programmes.
The overall level of implementation
of surface and upper-air observational networks in WMO Regions
remained stable. The globally averaged availability of surface and
upper-air reports on the Main
Telecommunication Network (MTN)
was 75 and 63 per cent, respectively,
of the reports expected from stations
belonging to the Regional Basic
Synoptic Networks. There were also

.

improvements in the availability of
data produced by specific systems of
the GOS, notably marine and
Aircraft Meteorological Data
Reporting (AMDAR) systems.
Regional Basic Climatological
Networks have now been established
in all WMO Regions and in the
Antarctic.
Work
continued
by
the
Commission for Basic Systems
(CBS) to redesign the GOS, which
has already resulted in updated
observational requirements of all
WMO Programmes and a first 10- to
15-year vision ofthe evolution of the
surface- and space-based components. This work is being coordinated with related initiatives emerging from the Earth Observation
Summit held in Washington, DC,
USA, in August. CBS updated the
Statement of Guidance for marine

meteorology, agrometeorology, aviation meteorology, hydrology and
water resources and atmospheric
chemistry, and reviewed observational data requirements and
expected performances of observing
systems to include appropriate
updates into the WMO/Committee
on Earth Observation Satellites
database. It also assessed results of
several
Observing
System
Experiments carried out by
advanced Numerical Weather
Prediction (NWP) centres and
considered their implications for
redesign of the GOS.
A comprehensive revision of the
Manual on the GOS (WMO-No. 544)
was finalized for publishing.
Furthermore, preparation of a
revised version of Volume A (WMONo. 9) was initiated, including
changes both to the relevant data-

CAPACITY BUILDING IN OBSERVING METHODS AND INSTRUMENTS IN AFRICA
Senior operational personnel were able to improve their knowledge and skills in upper-air observations through theoretical and practical lessons
during training workshops (Gaborone, Botswana, in April (photos: John Nash (left) and Miroslav Ondras (right)) and Casablanca, Morocco, in
December), organized under the Instruments and Methods of Observation Programme of the World Weather Watch (see also page 10).
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base and the printed version. In
order to enhance coordination with
CBS and the Global Climate
Observing System (GCOS) and to
improve climate data availability, a
special handbook on compiling
CLIMAT and CLIMAT TEMP
reports and transmitting them over
the GTS was prepared in four
languages for publication on the Web
and on CD-ROM.

Information Systems and
Services, including the Global
Telecommunication System
(GTS) and WWW Data
Management
Most links of the Main Telecommunication Network-the core ofthe
GTS for worldwide exchange-were
upgraded through managed datacommunication network services (see
diagram). All Regional Meteorological Telecommunication Networks
CRMTNs)
were
significantly
improved, notably in Region II (Asia)
by the implementation of framerelay and digital leased circuits.
Implementation-coordination meetings were organized in Regions II
and V to plan further RMTN development. A contract was established
with an international provider for
upgrading the RMTN in South
America to managed data-communication network services. With the
recommended practices and guidance developed by CBS, NMHSs
have been able to take early benefit
from the new opportunities in information and communication techThe improved Main Telecommunication Network

data c'"

8

a ll"JIJld
ull1£jltlon natwork

WMO ANNUAL REPORT 2003

nologies and services, and a more
cost-effective use of the GTS. The
RMDCN in RA VI experienced
further growth through the accessing of adcli tional NMHSs, some even
from outside Europe. Users also
benefited from a considerable reduction in operating costs.
Progress was made in the implementation of computer-based datahandling systems at national
centres, including the introduction
of PC-based systems in several
developing countries. Several satellite-based data-distribution systems,
which play an essential role as integrated components of the GTS for
the distribu tion of large volumes of
information, were upgraded, including the introduction of advanced
digital data transmissions such as
digital video and audio broadcasting
techniques.
NMHSs are increasingly using
the Internet for meteorological and
related data exchange, including in
developing areas; guidance on procedures and implementation options,
which would minimize the operational and security risks inherent to
the Internet, was further developed
in the light of technological development and experience gained.
The Future WMO Information
System (FWIS) was further developed with the refinement and
consolidation of the concept and the
design and implementation planning phases, including the Virtual
Global Information System Centre
prototype.
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Studies were carried out on the
integration of data-management
activities ofthe WMO scientific/technical programmes with a view to
enhancing inter-programme datamanagement standardization and
compatibility to meet current and
emerging requirements. Further
progress was made in the detailed
development of the WMO metadata
standard, based on the ISO standard
for geographic metadata (ISO DIS
19115), with the involvement of all
Wl\10 Programmes. World Weather
Watch quantitative monitoring
procedures were also further refined,
in particular for monitoring digital
data, and a pilot project for the
Integrated WWW Monitoring was
alTanged.
The Third ITU World Radiocommunication Conference 2003
(Geneva, June) had a favourable
outcome as regards the agenda
items that were related to meteorology. Several frequency band allocations were safeguarded and consolidated for meteorological operations,
including the 401-406 MHz and
1675-1710 MHz bands for meteorological aids (racliosondes) and meteorological satellite operation and the
2700-2900 MHz band for meteorological radar operation. Work also
continued to protect the special
bands allocated to s pace- borne
passive sensing, which are a unique
natural resource for atmospheric
measurements of crucial importance
for human development.
Data representation forms
The migration from traditional
alphanumeric codes to table-driven
code forms for the exchange of observations continued. Training seminars took place in RA I and RA
Ill/IV. Germany, the Russian
Federation, the United Kingdom, the
USA and the European Centre for
Medium Range Weather Forecasts
offered to make encoding/decoding
software available to WMO
Members.
Work continued on the development of additions to BUFR/CREX
tables to facilitate encoding of data
from automatic weather stations, the
JASON satellite, and the expendable
b a thythermogra ph/expen d a bl e

;-;---WMO'ANNUAL R~PORT-2bo3- .conductivity, temperature and
depth profiling system, and
subsurface profiling floats, as well
as reports from AMDAR, GPSgenerated precipitation data and
radiosonde metadata. Additions to
GRIB Edition 2 tables were implemented to improve the exchange of
products of ensemble forecasts,
satellite imagery and fields of
radioactive
pollutant data.
Amendments to SYNOP and
SHIP were also implemented to
harmonize globally the reports of
precipitation.

Global Data Processing and
Forecasting Systems (GDPFS)
Activities addressed capacity building of Members' data-processing
facilities and development of
knowledge in using NWP products
from advanced GDPS Centres,
especially those related to the use
of Ensemble Prediction System
(EPS) products and long-range forecasts. At the end of the year, 16
centres were running global
models; 67 were running NWP
models; and 46 were running
mesoscale models with a resolution
of 35 km or better. Seven centres
had started running very-highresolution, non-hydrostatic models;
12 centres were preparing EPS
products for short-, medium- and
extended-range forecasts; and nine
were preparing EPS products for
long-range forecasts.
Several centres use coupledocean-atmosphere models and act
as Global Producing Centres for
seasonal forecasts. These centres
participated in a workshop in
February on understanding and
responding to users' requirements,
their operational capabilities and
their willingness to provide relevant
products to NMHSs and Regional
Climate Centres.
Members' requirements for flood
forecasting were considered in an
expert meeting in April, involving
CBS and hydrology experts. Plans
were elaborated for the organization of regional workshops and a
global conference to improve meteorological and hydrological forecasting for flood situations, in
particular for the better use by
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SELECTED WORLD WEATHER WATCH PROGRAMME
MEETINGS
Date and place

Title

13-14 March
Brasilia, Brazil

First Meeting of the RA III RtvlOCN Steening Group

20-21 March
Geneva

Coordination Group for COSNA, Management Group14th session

2-4 June
Toulouse, France

Workshop on VV\:VW Integrated Quantitative Monitoring

16·17 June
Vilnius, Lithuania

RA VI-RMDCN Operations Committee-eighth session

27·29 August
Funchal, Madeira.
Portugal

Coordination Group for COSNA (CGC)-14th session

8-10 September
Mosco,,"!,
Russian Federation

Implementation/Coordination Meeting on the GTS in RA 11

10-13 September
Mosco,v,
Russian Federation

V'forking Group on Planning and Implementatioil 01 the W,W\f in
Region II-Iourth session

13·16 October
Langen, Germany

CBS Management Group-fourth session

8-12 December
Wellington, New Zealand

Implementation-Coordination Meeting on the GTS and ISS in
RAV

15-18 Decem ber
Geneva

Expert Team on Integrated Data Management

hydrologists of meteorological WWW System Support Activities,
including the Operational
products.
The list of EPS products to be Information Service
distributed for the benefit of all Expert missions, guidance material
relevant WMO Programmes was and specific meetings were orgareviewed and improvements ,vere nized to assist NMSs in the develdeveloped for implementing the opment and improvement ofV.,rWW
exchange of verification scores for components in support of technical
EPS products between producing cooperation projects. ,"!I,TVvW stratecentres. Guidelines were developed gic plans were developed with a
for education and training material view to facilitating resource mobifor forecasters on the nature, inter- lization and implementing intepretation and application of EPS grated projects. Aspects of procureproducts and a plan was drawn up ment, manufacture, maintenance
for a global workshop on EPS.
and calibration of meteorological
An expert meeting of lead equipment in Africa were considcentres clarified the exchange of ered by an RA I expert-level meetlong-range forecast verification ing held in Geneva in November.
scores between Global Producing The meeting included stakeholders
Centres, and recommended opera- from NMSs, economic groupings
tional practices to improve the and donor countries and its
information for validating long- outcomes may serve as models for
range forecast products.
other Regions.
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The Operational Information
Service, which makes available to
WMO Members and WWW centres
detailed and up-to-date information
on facilities, services and products of
the WWW, was updated to operate in
quasi-real time through the WMO
server, and interactive on-line access
services were developed. The distribution of operational information on
CD-ROM replaced the paper format.

Instruments and Methods of
Observation Programme (IMOP)
The year was largely dominated by
the follow-up to the thirteenth
session of the Commission for
Instruments and Methods of
Observation (CIMO). The CIMO
Management Group at its first
session (Los Angeles, USA, 13-15
February) finalized the structure of
CIMO OPAGs and the terms of
reference of each Expert Team (ET).
Measures were taken to speed up
the substantial revision ofthe Guide
to Meteorological Instruments and
Methods of Observation (WMONo. 8), which is expected to be available in electronic form in early 2005.
A number of publications in the
Instruments and Observing Methods
report series were published either
on the CIMO/IMOP Website or on
CD-ROM.
The second edition of the
Instrument Catalogue was produced
by the China Meteorological
Administration under the auspices
ofWMO, and distributed in June. It
will assist Members in selecting the
most suitable instruments for application within their operational
networks.
A joint meeting of the CIMO ET
on Surface-based Instrument
Intercomparisons and Calibration
Methods and the International
Organizing Committee on Surfacebased Instrument Intercompmisons,
held in Trappes, France (24-28
November), was the first step in
organizing a series of intercom parisons. The first one, the laboratory
intercomparison of rainfall intensity
gauges, is planned for early 2004.
The first session of the CIMO ET
on Upgrading the Global Radiosonde
Network (Geneva, 3-7 November),
dealt with the status of reference
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radiosondes, satellite calibration
using radiosondes, quality and
consistency of data processing,
radiosonde algorithms, procedures to
improve, correct and validate differen t radiosondes and reference
humidity measming methods.

will become more widely available
around the globe and their applications enhanced.
Meteorological
satellites
provided valuable imagery, soundings and data collection and distribution services to NMSs. In order
to guarantee the continued daily
flow of such crucial data, products
and services, most space agencies
have contingency plans for their
satellite systems. In this regard,
Japan and the USA initiated a
back-up operation of GMS-5 with
GOES-9 on 22 May.
Through the use of alternative
dissemination methods, India
intends to make satellite data and
products available through a

WMO Space Programme
Fourteenth Congress initiated the
major crosscutting WMO Space
Programme. Expected benefits
include an increasing contlibution to
the development of the GOS, as well
as to other WMO-supported
programmes and associated observing systems. Continuously improved
data, products and services, from
both operational and R&D satellites

SPACE-BASED COMPONENT OF THE
GLOBAL OBSERVING SYSTEM
Operational satellites
• GOES-lO and 12; NOAA-15, 16 and 17
(USA)
• GMS-5 (Japan)
• GOMS N-1; METEOR 2-20, 2-21, 3-5
and 3M N1 (Russian Federation)
• METEOSAT-5, 6 and 7 (EUMETSAl)
• FY-2B, 1C and 1D(China)
Additional satellites in orbit or in commissioning were GOES-B, 9 and 11 (USA) and
MSG-1 (EUMETSAl).

R&D satellites
• Aqua, Terra, NPP, TRMM, QuikSCAT and
GPM missions (National Aeronautics and
Space Administration, USA)
• ENVISAT, ERS-1 and 2 missions
(European Space Agency)
• ADEOS 11 and GCOM series (National
Space Development Agency, Japan)
• Research instruments on board METEOR
3M N1 satellite (Rosaviakosmos, Russian
Federation)
• JASON-1 and SPOT-5 were added in
2003 (National Centre for Space Studies,
France)

-

-

------

----~

Hurricane Isabel in September was the first category 5 cyclone in the North At/antic basin since
Andrew in 1992. ~mage courtesy of Mike Trenchard, Earth Sciences & Image Analysis Laboratory,
Johnson Space Center, NASA)

commercial telecommunication
satellite provider.
Current information related to
satellite status, broadcast schedules
and future plans can be found at
http://www.\vmo.int and then by
selecting "WMO Satellite Activities".

Tropical Cyclone Programme
(TCP)
TCP activities concentrated on
strengthening and improving the
capabilities of NMHSs in the provision of forecasts and warnings of
tropical cyclones and associated
storm surges and floods. The tropical
cyclone regional bodies reviewed all
programme activities and gave
advice and guidance. As well as
formulating comprehensive technical plans for developing facilities and
services, they identified policy issues
and related gaps requiring further
action.
The TCP arranged for reviews
and assessments that would lead to
suitable conversion factors between
the WMO 10-minute average wind
and one-, two-and three-minute
"sustained" winds. The outcomes

will be included in the relevant
publications of the five tropical
cyclone regional bodies.
The TCP, in cooperation with the
Joint Commission for Marine
Meteorology, organized the Second
Workshop on South China Sea
Storm Surge, Wave and Ocean
Circulation Forecasting-A Handson Ocean Forecast Training
Laboratory for the South China Sea
Region (Kuantan, IVIalaysia, 15-19
September). The TCP also assisted
the
ESCAP/WMO
Typhoon
Committee in holding meetings of
the Working Group on the New
Regional Cooperation Programme
Implementation Plan (Tokyo, 16-18
September) and of the Workshop on
the Implementation of the
Hydrological Component of the
Plan (Beijing, 22-26 September),
and the series of roving lectures on
tropical cyclones arranged by the
Committee's Typhoon Research
Coordinating Group (Seoul,
Republic of Korea, 20-21 October;
Hong Kong, China, 22-24 October;
and Shanghai, China, 27-29
October).

Ensuring the prOVISIon of a
continuing training programme for
tropical cyclone forecasters is an
integral part of TCP's strategy for
upgrading the operational capability
of NlVISs. In that context, assistance
was provided in the attachment of
forecasters to the RSMC TokyoTyphoon Center and two storm
surge experts at the Indian Institute
of Technology in Kharagpur; MeteoFrance organized the third biennial
RA I Training Course on Tropical
Cyclones at RSMC La ReunionTropical Cyclone Centre (27 October6 November); and the Workshop on
Hurricane Forecasting and Warning
was held at the RSMC MiamiHurricane Center (24 March5 April).
The programme further encouraged increased involvement between
NMHSs and national and regional
agencies working on tropical cyclone
disaster mitigation.
The Annual Summary of Global
Tropical Cyclone Season 2002 was
posted on the TCP home page
(http://www.wmo.ch/web/wwwfrCP/
trop-cyc.html) and the brochure
"Specialized centres provide up-todate tropical cyclone, hurricane,
typhoon advisories" (WMO/TD-No.
1045, TCP-44) was updated.

Antarctic activities
Fourteenth Congress approved
guidance for the future development based on deliberations of the
eighth session of the EC Working
Group on Antarctic Meteorology.
Accordingly, EC-LV considered various aspects of implementation of
the WWW basic components in the
Antarctic, as well as collaboration
with other programmes and international organizations in operational and research activities, and
adopted several pertinent resolutions. The Antarctic Forecaster
Handbook was published by the
Australian Bureau of Meteorology
with assistance from WMO.
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Coordination of climate
activities
Some of the many and varied
activities of the World Climate
Programme (WCP) in 2003 were:
• Providing support and coordination for all aspects of the
work of the Commission for
Climatology (CC}), including
its Management Group meetings. In September, a "core"
group meeting was held in
Toulouse to review activities.
The Commission decided to
concentrate on providing guidance on important topics such
as standards for metadata, calculation of standard normals,
heat-health indexes and developing new guidelines for urban
climatology;
• In January, the International
Research Centre on El Niiio
(CIIFEN) was established in
Guayaquil, Ecuador. Coordination of its scientific and application activities is overseen by
the WCP. CIIFEN has been
established to draw together
information on El Niiio/Southern Oscillation (ENSO) and its
impacts, collaborating with
regional and national partners
in climate data processing,
applications and predictions.
WCP organized and coordinated four climate-related
meetings at CIIFEN on data
rescue, agricultural meteorology and climate prediction;
• WMO serves as the chair of the
International Strategy for Disaster Reduction Inter-Agency
Task Force (IATF) and WCP
chairs the IATF Working
Group on Climate and Disasters. This task involves coordination with 12 other international agencies. This area of
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World Climate Programme activities in 2003 included the coordination and publication of
reports and brochures in print form and on CO-ROM. WMO and Cambridge University Press
also published "Climate: Into the 21 st Century" (see http://wwvv. wmo.intlPress/
climatejnto _21 century. doe)

work gained importance following the extreme climate
events during the year;
• The EC Advisory Group on
Climate and Environment is
coordinating the development
and review of a discussion
paper on all issues related to
WMO's involvement and leadership in climate and environment matters;
• WCP coordinated and organized
a meeting at which two experts
from each region met to
exchange experiences and information on the process involved
in the establishment of Regional
Climate Centres (RC Cs);

• WCP coordinated active participation in the UN Framework
Convention to Combat Desertification. Two meetings were held
during the year with the participation of WCP staff. The major
interest remains on the effects
of food prod uction in drought
affected areas.

World Climate Data and
Monitoring Programme
The activities involved in preserving and managing climate data
and in monitoring the global climate, provide scientists the information needed to monitor the
state of the planet. The three

main projects within this ProThe Data Rescue project
gramme are: Climate System Moni- (DARE) organized regional semitoring; Data Rescue and Digitiza- nars and initiated national protion; and Climate Database jects in WMO Regions ll, Ill, IV, V
Management. Significant results and VI, which introduced digital
were achieved in all three projects. cameras into the computerization
In the area of Climate System Mon- process. The DARE project also
itoring, the seventh Global Climate reinforced collaboration with a
System Review (June 1996-Decem- number of national archivists,
bel' 2001) assessed the climate vari- with the help of UNESCO, through
ations across the globe, for the the Archival Climatic History Surentire cycle of the El Niiio/Southern vey project. In related activities,
oscillation, from neutral conditions WMO initiated the collection of
to the most intense El Niiio event of world weather records for the
the 20th century, to the establish- 1991-2000 period.
New Climate Database Management of La Niiia conditions that
ushered in the new century. The ment Systems (CDMSs) were
Statement on the Status of the implemented in a number of counGlobal Climate (2002) documented tries, through the voluntary coopanother much-warmer-than-normal eration of six WMO Members
year and its global impacts. The which offered to share their sysWorld Climate Data and Monitor- tems. Most of the CDMSs use
ing Programme Website and those multi-tier, client/server databases
of the CCI were linked and which had been evaluated for their
expanded, making available performance on standard criteria.
increased national, regional and Regional seminars were held and
global datasets, enhanced suites of national climate database manageinformation, and visualization and ment projects were initiated in all
analysis tools for lisk assessments WMO Regions.
and decision-support systems. The
CCl formed a new expert team to World Climate Applications and
develop guidance for climate Services Programme (WCASP),
watches. Experts of the CCl and the including Climate Information
Climate Variability (CLIVAR) pro- and Prediction Services (CLIPS)
gramme identified priority activi- Food and agriculture, water
ties to enhance the routine detec- resources, health and urban clition of climate change and climate mate were the key areas of interest
variability.
in 2003. Various initiatives were

developed in collaboration with
other UN organizations, as well as
with other WMO programmes.
National or regional CLIPS
Focal Points have been appointed
wi thin most WMO Regions.
WCASP, in collaboration with the
Deutscher Wetterdienst and the
European Organisation for the
Exploitation of Meteorological
Satellites, organized the CLIPS
Focal Point Training Workshop for
34 RA VI countries in Erfurt, Germany (in June) to discuss seasonal
prediction issues and requirements for establishing an RCC.
Key meetings were held in the
Gambia and Ecuador to discuss
advances in climate prediction,
and applications of climate information and forecasts to agricultural users, and in Nairobi to
study early flood warning for the
Greater Horn of Africa.
The WCASP pursued its
agenda to develop knowledge on
the effects of climate variability
and climate change on human
health through workshops in the
Czech Republic and Maldives. In
addition, WCASP participated in
a workshop (Rome, January) to
discuss pollen season forecast
models and phenological models
for use in Europe, and related
data requirements.
Provision of Long-Range Forecasts (LRF) on an operational

CLIMATE DATA RESCUE AND DATABASE MANAGEMENT

Data-rescue activities-helping NMHSs make computerized
records of their own climate data holdings, and to find and
record the data that are held in other datasets-are crucial
for preventing the irreversible loss to science and society of
historical climate datasets. Historical data are the starting
point for global studies and assessments of climate change,
as well as of the natural variability of climate on regional and
smaller scales. The WCDMP supports urgently needed activities in climate database management to ensure that national
climate databases can provide the high-quality historical
(including the rescued) data that are needed for the authoritative climate assessments produced through climate system
monitoring.
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basis to users such as RCCs was
the focus of a CLIPS/CBS meeting
in February and a meeting of the
RA VI Task Team on Provision of
Seasonal to Interannual Forecasts
and RCCs in the United Kingdom
in April. The Task Team produced
guidance on the implementation of
an operational framework for LRF
in RA VI, including training and
capacity-building activities.
WCASP/CLIPS supported the
attendance of experts from Member countries to several climate
information and applicationrelated forums.
The WCASP financially supported and participated in 11
Regional Climate Outlook Forums
CRCOFs). These forums enhance
the relationships between climate
experts and users of climate information and prediction products,
and are a basis for improvements
to products and services for users.
One important achievement during the seventh Southern Africa
Regional Climate Outlook Forum
(Lusaka, Zambia, September) was
the establishment of a climate network for journalists in the region.
With the help of the journalists
present, a user-focused statement
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SELECTED WORLD CLIMATE PROGRAMME MEETINGS
Date and place

Title

28-30 January
Budapest, Hungary

Consortium-building meeting for the EU 36 Project Proposal on
the Development of the European Drought Sensitivity Map

9-11 April
Djerba, Tunisia

First International Conference on Climate Change and Tourism

14-19 April
Seminar on Climate Data and Data Management for Interstate
Bishkek, Kyrgyz Republic Council of Hydrometeorology/Commonwealth of Independent States
23-24 April
Johannesburg,
South Africa

Workshop on the Development of a Programme on Weather
Predictions, Disaster Management, Climate Change and Food
Security

14-18 July
Abuja, Nigeria

Workshop on Application of Climate Information on Health Sector

1-5 September
Lodz, Poland

Fifth International Conference on Urban Climate

24-26 November
Norwich, UK

Expert Team on Climate Change Detection, Monitoring and Indices
(in coordination with CLlVAR)

based on the technical climate outlook forecast was produced and
disseminated to the general public.
CLIPS, with the support of the
International Research Institute
for Climate Prediction, other international partners and NMHSs, is
responsible for producing a series

of updates that summarize the
current status of El Nino-related
climate events around the world.
Updates were distributed to all
NMHSs and to other UN agencies.
The CLIPS Website provides upto-date information on WCASP
and CLIPS activi ties. It is an

THE GLOBAL CLIMATE OBSERVING SYSTEM
The Second Report on the Adequacy of the Global Observing Systems
for Climate in Support of the UNFCCC provided the climate community
with a timely, useful, concise and balanced statement of needs and
priorities for improving global climate observing systems. Major requirements identified in the Report include:
• Free and unrestricted exchange of data for the generation of
datasets, predictions and assessments. The Report identifies a set
of essential climate variables that need to be observed;
• Routinely available integrated products from satellite and in situ
observations and/or from the re-analysis of homogeneous historical
data;
• Adherence to the GCOS Climate Monitoring Principles;
• Capacity-building and system improvements in developing countries, including the establishment of a voluntary funding mechanism;
• Improved observing standards, especially for the terrestrial domain,
for the observation of long-term change.
Progress continued on implementing and improving the performance of the GCOS baseline networks. Specific activities included:
• Establishment of CBS Lead Centres for the GCOS Surface Network
(GSN) and the GCOS Upper-Air Network (GUAN);
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• Identification of operational problems at some GUAN and GSN
stations and initiation of remedial activities, including bulk purchasing of consumables and replacement of faulty equipment;
• Further progress in the establishment of the Argo network, with
almost one-third of the full complement of 3 000 profiling floats in
operation;
• Better definition of essential terrestrial climate variables and some
key integrated terrestrial climate products.
The GCOS Secretariat continued its interaction with the UNFCCC
Conference of the Parties (COP) and its Subsidiary Body for Scientific
and Technological Advice. In response to a request from COP-9 and
the findings of the Second Adequacy Report. work was initiated to
develop a phased five- to ten-year implementation plan for the integrated global observing systems for climate.
In the GCOS Regional Workshop Programme, two additional workshops were completed (Western and Central Africa, and South
America) and the development of the corresponding regional action
plans was begun.
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important and highly appreciated
source of training curriculum modules which can be downloaded for
capacity-building
activities:
http://www.wmo.ch/web/wcp/
clips200l/html/index_curriculum.htm

World Climate Research
Programme (WCRP)
The objectives of the WMO/
IOC/ICSU WCRP are to determine
the predictability of, and the
extent of human influence on, the
climate.
Global Energy and Water Cycle Experiment (GEWEX)

Phase II of GEWEX aims at a fully
global approach for the water cycle
and the energy budget with
emphasis on variability, predictability and applications relating to water-resources management. The global datasets derived
from in situ and satellite data, covering approximately 20 years,
serve as a unique baseline for climate studies. The Coordinated
Enhanced Observing Period gathered further global data on the
hydrological cycle from all available sources and will continue
until December 2004.

Stratospheric Processes and their
Role in Climate (SPARC)

A new focus on stratospheric
chemistry will enable the longterm evolution of stratospheric
ozone and other constituents to be
estimated, which is central to
determining how changes in
stratospheric composition affect
climate. Interest continued in the
detection and attribution of past
stratospheric changes. The
research on dynamical and radiative coupling of the stratosphere
and troposphere will facilitate
extended-range tropospheric
weather forecasting and long-term
trends in tropospheric climate.
Climate Variability and Predictability
(CLlVAR) study

CLIVAR activities were organized
in all ocean basins and included a
focus on the Atlantic meridional
overturning circulation. Observations from the TAOITRITON mooring array in the Pacific continue to
underpin much of the CLIVAR
research on ENSO and related
variability in the tropical Pacific.
They were widely used for monitoring the 2002/2003 El Nifio event
and for initializing ENSO forecast
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models at operational weather and
climate centres.
Research was actively pursued
on the American monsoon systems
with analysis of the comprehensive
dataset collected during the South
American Low Level Jet Experiment. Major field experiments
were planned in conjunction with
the North American Monsoon
Experiment and investigations
were under way to study La Plata
Basin climatology in cooperation
with regional hydrological and
applications communities.
An atlas of African climate variability is being produced. Initially,
this will contain observed data (in
situ and remotely sensed) and reanalysis of model outputs of rainfall, temperature, dust, wind and
pressure. Under the Mrican Monsoon Multidisciplinary Analysis
project, an international science
plan was developed.
Climate and Cryosphere (CliC) project

The Arctic Climate System Study
(ACSYS) concluded with a major
international science conference at
the Arctic and Antarctic Research
Institute, St. Petersburg, Russian
Federation, in November. ACSYS

SPARC STRATOSPHERIC TEMPERATURE ASSESSMENT
Mean trends ra/decade) of stratospheric temperature over the period 1979-2000 derived from radiosonde data (Berlin, Russia and Angell datasets)
and an analysed dataset (CPC) (see left panel) and derived over the same period from satellite data (MSU and SSU 15X) (see right panel) corroborate earlier findings of global cooling of the lower stratosphere in the -50- 100 hPa region made using 1979-1994 observations. Vertical bars show
2-sigma uncertainty level. (Courtesy of Or V. Ramaswamy)
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SELECTED WORLD CLIMATE RESEARCH
PROGRAMME MEETINGS
Date and place

Title

20-24 January
Bangkok, Thailand

GEvVEX Scientific Steering Group-15th session

17-22 March
Reading, UK

INCRP Joint Scientific Committee-24th session

2-4 April
Berlin, Germany

Second Coordinated Enhanced Observing Period International
Implementation Planning Meeting

6-9 May
Victoria B.C., Canada

CLlVAR Scientific Steering Group-12th session

22-25 September
Frankfurt, Germany

SPARC Scientific Steering Group-11 th session

20-22 October
Geneva

Second Workshop on WCRP Space Mission Requirements

10-14 November
Salvador', Brazil

CAS/JSC Working Group on Numerical Experimentation19t11 session/GEVVEX Modelling and Prediction Panel-seventh
session

historical data, ongoing measurements and process studies led to
significant advances in the knowledge of the Arctic climate system
and its variability. The follow-on
project CliC focuses on four major
areas: the terrestrial cryosphere,
hydrometeorology of cold regions
and their interactions with the climate system; polar oceans and the
marine cryosphere; glaciers, ice
caps and ice sheets, and their relation to sea level rise; and integra ted in teractions of the cryosphere and global climate.
ACSYS datasets remain accessible to researchers through the
ACSYS Data and Information System, which is now part of CliC.
Climate modelling

The Coupled Model Intercomparison Project (CMIP) is one of the
most important and long-standing
initiatives of the Working Group
on Coupled Modelling (WGClVD. It
has three components: CMIP1 to
collect and document features of
global coupled model simulations
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of present-day climate (control
runs); CMIP2 to document features of control runs and climate
sensitivity experiments with carbon dioxide increasing at 1 per
cent per year; CMIP2+, as CMIP2,
but with many extra fields and
data, monthly means and some
daily data. The Second CMIP
Workshop was held back to back
with the WGCM/GAIM (Global
Analysis, Integration and Modelling of the
International
Geosphere-Biosphere Programme
(lGBP)) Conference on Earth System Modelling in Hamburg, Germany, in September.
Earth System Science Partnership

Four projects (on the global carbon
cycle, food systems, the global
water system, and human health)
,vere developed further jointly
with IGBP, the International
Human Dimensions Programme
on Global Environmental Change,
and DIVERSITAS (an international programme of biodiversity
science).

Climate system Observational and
Prediction Experiment (COPE)

In recognition of a renewed
emphasis on WCRP prediction
aims and the related necessary
observational activity, an overarching and integrating initiative, the
Climate system Observational and
Prediction Experiment (COPE)
was considered. COPE will provide
a new stimulus for WCRP science
and confirm its relevance and
importance for a globally sustainable future.

Intergovernmental Panel on
Climate Change (IPCC)
At its 20th session (19-21 February
in Paris, France), the Panel
approved the framework and criteria for establishing priorities for
special reports, methodology
reports and technical papers. The
work continued for preparation of
special reports on issues of carbon
dioxide capture and storage and on
safeguarding the ozone layer and
the Global Climate System: issues
related to hydrofluorocarbons and
perfl uorocarbons.
The IPCC at its 21st session
(Vienna, 3-7 November) greed on
the outline of its Fourth Assessment Report (due to be finalized in
2007). It will provide another
update of the knowledge on climate change, its causes, impacts
and response strategies. The focus
will be on newly acquired knowledge, with more emphasis on
regional issues and crosscutting
matters, such as water, sustainable
development, key vulnerabilities,
risks and uncertainties.
Also, upon request from the
UNFCCC, the IPCC completed two
methodology reports on greenhousegas inventory preparation
for the land use, land-use change
and forestry. Furthermore, the
IPCC agreed on the outline and
workplan for the revision of the
IPCC 1996 Revised Guidelines for
greenhouse-gas inventoriesanother task of critical importance
for the UNFCCC.
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Introduction
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 gases, the ozone
layer and atmospheric pollutants.
Developments in these areas are
the responsibility of the Commission for Atmospheric Sciences. The
WMO Research Award for Young
Scientists is also administered
through AREP.

World Weather Research
Programme (WWRP)
The Latin America Training
Workshop on Nowcasting was held
in Brasilia, Brazil, from 3 to 14
November. It provided training and
experience in the use of modern
nowcast systems and procedures
and enabled participants to make
decisions with regard to deploying
advanced nowcasting systems in
their own countries.
The Science Steering Committee
for WWRP held its sixth session in
Oslo, Norway, 15-19 September. It
reviewed recent progress of various
WWRP Research and Development
Projects (RDPs) and Forecast
Demonstration Projects (FDPs). The
Mesoscale Alpine Programme
(MAP) progressed in completion of
its re-analyses project and datasets
will be available for research
projects, including data assimilation
at the mesoscale. The MAP data
centre will be supported beyond
2005 to facilitate access to the MAPSOP datasets and to the MAP reanalyses. The Aircraft In-flight Icing
RDP progTessed through the contri-
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bu tion of the North American
Alliance Icing Research Study II
field project in the winter of
2003/2004. The Mediterranean
Experiment on Cyclones that
Produce High Impact Weather
(MEDEX) expanded its database
using the ER-40 reanalyses. Notable
progTess was achieved in the organization ofTHORPEX (see page 18).
The Sydney 2000 FDP reached a
successful conclusion. Further technology transfer to the operational
community will be effected through
cooperation with the Commission for
Basic Systems and the Education
and Training Programme.

Tropical Meteorological
Research Programme
The impact of the extra-tropical
transition of tropical cyclones has
become a growing concern in the
light of increased Atlantic hurri-
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canes and tropical storms over the
past decade-an increase which will
probably continue for another one to
two decades, at least. A WMO-sponsored International Workshop on
the Extra-tropical Transition of
Tropical Cyclones was held in
Halifax, Nova Scotia, Canada, 16-21
November. This event brought
together the world's leading
researchers and forecasters in this
area of expertise for an exchange of
knowledge and forecast techniques.

Physics and Chemistry of Clouds
and Weather Modification
Research Programme
The increasing shortage of water in
many parts of the world, as well as
the recent appearances of promising
new cloud/precipitation observational and modelling techniques,
have sharpened interest in initiating the systematic planning of

Partiqoants in the 12th WMO/lnternational Atomic Energy Agency Expert Meeting on Carbon Dioxide
Concentration and Related Tracer Measurement Techniques, 15-19 September, Toronto, Canada. At
this meeting, the US National Oceanic and Atmospheric Administration/Climate Monitoring and
Diagnostics Laboratory announced its official support for a GAW Reference Standard Centre for
methane to complement similar facilities that it operates for carbon dioxide and nitrous oxide.
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RPEX

A GLOBAL ATMOSPHERIC RESEARCH PROGRAMME

The success of numerical INeather prediction represents one of the
most significant scientific, technological and societal achievements of
the 20th century. Even with the notable increase in skill of INeather forecasts, the challenge remains for further improvements, particularly in
the prediction of high-impact weather and in the full utilization of forecast information for the benefit of society. High-impact weather is
defined by its effect on society and the economy. It is often associated
with cyclones of arctic, extra-tropical and tropical origin; flooding
precipitation events; zones of very high surface wind-speeds; duststorms; heat stress and droughts; and non-extreme weather with high
societal impact. A key characteristic of high-impact weather is that it is
strongly influenced by the evolving global-to-regional context within
which it develops. Improving the skill of high-impact weather forecasts
and their associated hazards is one of the great scientific and societal
challenges of the 21 st century.
THORPEX is a 1O-year international research programme to accelerate improvements in the accuracy of 1-14-day weather forecasls for
the benefit of society and the economy. The programme builds upon
ongoing advances within the basic research and operational forecasting communities and will make progress by enhancing international
collaboration between these communities and with users of forecast
products.
THORPEX research objectives are to;
• Contribute to the design and demonstration of interactive forecast
systems, including the new concept of targeted observations;
• Advance the knowledge of global-to-regional influences on the initiation, evolution and predictability of high-impact weather;
• Collaborate with numerical forecast centres in the development of
advanced data-assimilation and forecast model systems;

•

Develop and apply ne,,, methods to enhance the utility of improved
weather forecasts (new user-specific probabilistic forecast products; forecast systems more responsive to user needs; training in
the use of user-specific forecast products);
• Identify and assess the societal benefits arising from THORPEX.
Research objectives are being developed under four subprogrammes:
• Predictability and Dynamical Processes;
• Observing Systems;
• Data Assimilation and Observing-Strategies;
• Societal and Economic Impact Assessment.
THORPEX will conduct regional and global observing system tests
and campaigns to demonstrate and assess the impact of THORPEX
improvements to the forecast system on forecast skill.
THORPEX has been established under the WMO Commission for
Atmospheric Sciences (CAS) as a part of the WMO World Weather
Research Programme 0NVVRP). CAS International Core and Science
Steering Committees for THORPEX lead development and implementation of the programme. North American, European and Asian Regional
Committees coordinate regional activities. The international coordination of THORP8< is established through the CAS Science Steering
Committee for the VVvVRP and the joint CAS/JSC Working Group on
Numerical Experimentation and in cooperation with the WMO
Commission for Basic Systems.

Global mosaic of cloudiness made from five
satellite images (two tvlETEOSA T. two
GOES and one GtvlS) I/v'ith (inset,enlarged)
two typhoons, Ketsana and Parma, on
24 October (SRC Planeta, Roshydromet)

weather modification projects.
Precipitation enhancement will be
seen increasingly as an option to
meet part of the water needs where
proper conditions for cloud seeding
exist. Similarly, the enormous
damage caused by hail has stimulated increasing attempts at hail
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suppression. WlVIO aims to provide
guidance, based on expert assessments, which will encourage countries to study firstly all scientific
aspects of weather modification
proposals before engaging in operations aimed at precipitation enhancement ancl/or hail suppression.

Three meetings in 2003 were
helpful in this type of activity. The
proceedings of the eighth WlVIO
Scientific Conference on Weather
Modification
in
Casablanca
(Morocco) reveal that precipitation
enhancement and hail prevention
are of interest to more than 50 coun-
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OZONE HOLE SUMMARY 2000·2003
Acomprehensive analysis of satellite and
WMO GAW ground-based ozone measurements shows that the ozone hole reached its
maximum size of 28 million km 2 in late
September 2003, matching the all-time
record size reported for September 2000.
Also. like the year 2000, the ozone hole grew
more quickly than usual in August and both

August

September

October

dissipated earlier than most years in the past
decade.
Although the ozone holes of 2000 and
2003 are similar in size and persistence, they
are quite different from the other two years in
this millennium. The large ozone hole of
2001 persisted well into December, while, in
2002, the ozone hole was the smallest in
more than a decade after splitting in two
during late
September, then
quickly dissipating
in early November.

November

December
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amounts and vertical profiles with
balloons. Each of the above
measurement types has a Scientific
Advisory Group (SAG), a host facility for the primary Reference
Standard gases or instruments,
quality assurancel science activity
cen tres, ca li bra tion and training
centres, regional and global stations
and a World Data Centre. Details of
the diverse GAW achievements can
be found on the GAW Website:
http://w w w. w m o. i n tlw e bl
arep/gaw/gaw_home.html.
In 2003, there were numerous
meetings of SAGs, calibration workshops and expert workshops dedicated to maintaining and improving
measurements and data analysis.
The second Dobson regional calibration workshop was held at the
new South American Dobson calibration and training centre operated
by the National Meteorological
Service of Argentina, 28 November7 December. Thanks to trust-fund
donations by WMO Members, this
centre will train regional staff and
host calibration workshops every
three-four years.

tries. A review of the state of hail
suppression was made by international experts in Nalchik (Russian
Federation) in September. The methods for rain enhancement, especially
in the semi-arid zones of North
Africa and the Middle East were
discussed in Damascus (Syrian Arab
Republic) at an event organized in
collaboration with the Italian
Ministry of Foreign Mfairs and the
League of Arab States.

Date and place

Title

7-8 January
Geneva

IGACO Meeting on the IGOS Atmospheric ChemistI)' Theme Report

1-6 February
Tamanrasset, Algeria

GAW International Workshop: the Eighth Anniversal)' of the
Tamanrasset Global Station

Global Atmosphere Watch (GAW)

11 April
Pans. France

WMO/CAS THORPEX ICSG-second meeting

19-23 May
Brig, Switzerland

International Conference on Alpine Meteorology (ICAM) and
Mesoscale Alpine Programme (MAP)

3-5 June
Gif-sur-Yvette, France

First International Expert Workshop on Sources and Measurements
of Natural Radionuclides Applied to Climate and Air Quality Studies

29-30 September
Ajaccio, France

WWRP MEDEX Meeting 2003

12-14 November
Boulder, Co., USA

Planning Workshop for International Halocarbons in Air Comparison
Experiment ~HALACE)

16-17 December
Montreal, Canada

WMO/CAS THORPEX ICSG-third meeting

WMO contributors and other partners of GAW have made major
progTess in maintaining and building the global system for monitoring
chemical composition. The data
generated research essential in
addressing climate change, ozone
depletion and air-quality environmental issues. Global gTound-based
networks are in operation for gTeenhouse gases, aerosols, ozone, ultraviolet radiation, reactive gases and
precipitation chemistry. Measurements are made at the ground and,
in some cases, of total column

SELECTED MEETINGS DIRECTLY RELATED TO THE
ATMOSPHERIC RESEARCH AND ENVIRONMENT
PROGRAMME
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THE INTEGRATED GLOBAL ATMOSPHERIC CHEMISTRY OBSERVATION (IGACO) SYSTEM:
A UNIFIED OBSERVATIONAL APPROACH TO GLOBAL ATMOSPHERIC COMPOSITION
MEASUREMENTS
Development of a higher level strategy for Atmospheric Chemistry to integrate satellite, ground-based and aircraft observations of atmospheric
composition was approved by the Integrated Global Observing Strategy (IGOS) Partnership in June 2001, in parallel with similar efforts for the
Ocean, the Global Water Cycle, and the
Global Carbon Cycle. WMO/GAW and the
The data stream
Products and uses
European Space Agency (ESA) convened a
panel of international scientists who are
producing the report on this theme. The
objective is 10 initiate a process leading
Re-analysis
towards a globally coordinated system
whose components are either in place or,
with careful planning, can be implemented
within the next 10 years.

....

IGAGO system components: the emphasis
is on long-duration observations and on
operational systems providing continuity
and reliability. The schedule for implementation is divided into short- and long-term
actions. With the lead times for deploying
satellites and for developing ground stations
and routine aircraft programmes, planning
for funding and implementation has to begin
immediately.

Germany has announced support
for a new Quality Assurance/Science
Activity Centre for GAW comprised of
three World Calibration Centres for
aerosol physical properties at Leipzig,
as well as for the greenhouse-gas
nitrous oxide and the reactive gas
group volatile organic compounds in
Garmisch Partenkirchen. In addition,
the GAW Education and Training
Centre, which successfully completed
its fifth and sixth training sessions for
GAW station operators, will be
supported for another three years
(http://www.schneefernerhaus.de/
e-gawtec.htm).
Five GAW World Data Centres
(WDCs) operate in Canada, Italy,
Japan, the Russian Federation and
the USA. In 2003, the WDC for
Greenhouse Gases at the Japan
Meteorological Agency assumed
responsibility for archiving surface
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ozone observations. Total column
ozone and balloonsonde ozone observations continue to be archived at the
WDC for Ozone and Ultra Violet
Radiation in Toronto. Managers of
the WDCs met with the manager of
the GAW Station Information
System (GAWSIS) in September at
the WDC for Precipitation Chemistry,
State University of New York,
Albany. Information on stations
contributing data to GAW by country,
region and parameter can be
obtained at the GAWSIS Web-page
(GAW Website).
Aerosols play a role in human
health, long-range transport and
deposition, ozone-depletion chemistry
and in climate. GAW is taking a lead
role in building global aerosol
measurement capacity. WMO/GAW
Report No. 153-"Aerosol measurement procedures: guidelines and

recommendations" was released in
October (GAW Website).
A new GAW Urban Research
Meteorology and Environment pilot
project "Improvement of Air Quality
Forecasting in Latin American
Cities" initiated collaboration among
different agencies in three countries.
The project seeks to improve airquality forecasting in Mexico City,
Santiago de Chile and Sao Paulo
(Brazil) through organizing capacity
building workshops and to transfer
this knowledge to other Latin
American cities.

WMO Technical Library
The Technical Library provided meteorological and hydrological reference
services for Secretmiat staff, participants at meetings, staff of other
United Nations bodies, researchers
and students.

Public Weather Services (PWS)
Programme
The latter part of 2003 was especially busy for Open Programme
Area Groups (OPAG)/PWS Expert
Teams as they met to work on their
new terms of reference and
mandates. The Expert Team on
Product Development and Service
Assessment (ET/PDSA) met in
September in Kuala Lumpur,
Malaysia. It devised approaches for
monitoring emerging needs and
opportunities for new PWS products
and services and explored the possibility of applying increasingly integrated approaches to forecast
dissemination and service delivery,
as well as the need for standardization of public forecasts, warnings and
information.The Team developed a
set of guidelines on recommended
core service assessment cliteria and
questions for use by NMSs in service
assessment. To ensure monitoring
and improvement in the quality of
outputs and delivery of PWS, it
produced additional guidelines on
quality-management procedures and
practices for NMSs.
Priorities of the OPAG/PWS
Expert Team on Media Issues that
met in Moscow, Russian Federation,
in October, were the promotion of
public and media awareness of the
Severe Weather Information Centre
and World Weather Information
Service Websites as the authorized
sources of official warnings and city
forecasts and monitoring the
demand by national and local media
for information on weather-related
disasters. At the same time, the
Team worked on media trends and
technology and their implications for
improved PWS design and delivery,
while seeking to alert and advise
NMSs on the importance of communication skills. The Team highlighted

the great impact of high-quality,
well-deli vered public weather
services on the image and visibility
of NMSs. All guidance material on
media issues will be made available
on the Internet, including appropriate guidelines being developed on
the delivery of weather information
by radio. Additionally, the Team is
monitoring the growing use of probabilistic forecast techniques with a
view to advising on effective communication of the concepts of uncertainty and confidence in PWS products and services.
A meeting of the Core
Implementation/Coordination Team
on PWS was held in Hong Kong,
China, in November. The Team
reviewed the work of the PWS ETs
since the extraordinary session of
CBS in 2002 and discussed its work
schedule in preparation for CBS-XlII.
It also considered the report of extensive discussions during Fourteenth

Congress on emerging PWS issues
and the future direction of the
Programme, and how to convey
these messages to CBS-XIII.
Consultation and collaboration with
other technical commissions and
other OPAGs 'within CBS, promoting
awareness of the available information and guidance material on PWS,
developing the concept of a Webbased reference system and monitoring the effectiveness of PWS
training, as well as improvements in
national PWS programmes, were
subjects of discussion.
Training events included workshops in: Miami, Florida, USA, in
April; St. Denis, La Reunion, in
November (for participants in the
RA I Tropical Cyclone Committee)
and Brunei Darussalam in
December, for participants from
RA II and RA V.
The PWS Programme published
the "Guide on improving public

The Public Weather Services Expert Team on Product Development and Service Assessment met in
Kuala Lumpur, Malaysia, in September.
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with the CLIPS programme through
the organization of the Regional
Technical Meeting on CLIPS and
Agrometeorological Applications for
the Andean Countries (Guayaquil,
Ecuador, 8-12 December), which
helped enhance collaboration
between CLIPS focal points and
agrometeorologists in those countries.
Two training events were
conducted during the year for the
benefit of the CAgM members: the
Training Workshop on Satellite
Remote
Sensing
and
GIS
Applications in Agricultural
Meteorology in Dehradun, India, 711 July (see figure below); and the
Training Seminar on Information
Technology Related to Internet for
Agricultural Meteorology in Nairobi,
Kenya, 1-5 December.
Activities related to drought and
desertification form an integral part
of the programme and also serve the
purposes of the UN Convention to
Combat Desertification (UNCCD).
Information on these activities is
given on page 5.

PUBLICATIONS OF THE AGRICULTURAL METEOROLOGY
PROGRAMME IN 2003
• Agrometeorology Related to Extreme Events (Technical Note No 201, WMO-No. 943)
• Improving Agrometeorological Bulletins, Proceedings of an Inter-Regional Workshop held
in Bridgetown, Barbados (AGM-5, WMOfTD No. 1108)
• Report of the RA 11 Working Group on Agricultural Meteorology (CAgM Report No. 88)
• Agrometeorological Aspects of Organic Agriculture, Urban Agriculture, Indoor Agriculture
and Precision Agriculture (CAgM Report No. 90)
• Impacts of Agrometeorological Application for Sustainable Management of Farming,
Forestry and Uvestock (CAgM Report No. 91)

understanding and response to
warnings" (WMOfrD No. 1139). The
"Guidelines on cross-border
exchange of warnings" was In
preparation.

Agricultural Meteorology
Programme
The Management Group (MG) ofthe
Commission for Agricultural
Meteorology (CAgM) held its first
meeting in Washington, DC, 3-6
June. It reviewed progress in the
implementation of the recommendations of CAgM-XIII and discussed
the operational aspects of the new
structure for CAgM and the priorities for its work programme, including plans for the different OPAGs.
The MG examined the reports of the

chairs ofthe three OPAGs including
the activation ofthe various ETs and
Implementation/Coordination Teams
(lCTs) and their work plans. A meeting of the ET on Strengthening
Information and Dissemination
Networks, including Monitoring and
Early Warning Systems, was held in
Seoul, Republic of Korea, 22-26
September.
Meetings of the Working Groups
on Agricultural Meteorology of RA
II and RA VI were held in Jeddah,
Saudi Arabia (15-17 December)
and Braunschweig, Germany (1719 December), respectively. The
work of these groups progressed
satisfactorily.
The programme continued its
initiative in holding joint activities

Aeronautical Meteorology
Programme
The main activities carried out under
the Aeronautical Meteorology
Programme concerned the sixth
meeting of the Aircraft Meteorological
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The Agricultural Meteorology
Programme promotes satellite
remote-sensing and geographical information system
applications for the benefit of
the agricultural community
through training workshops.
These figures are examples of
such techniques for the quantitative assessment of soil loss
by erosion in Kolhapur District,
India. Clockwise from top left:
soil erodibility factor; slope
length and gradient factors;
soil erosion; and vegetation
cover and conservation
protection factors.
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Cost Recovery for Aeronautical
Meteorological Service was organized in Sarajevo, Bosnia and
Herzegovina, in March.
WMO's participated in the meeting of the Arab League's Working
Group on Commercialization of
Meteorological Services held in
October in Tunis, Tunisia.

Marine Meteorology and
Associated Oceanographic
Activities Programme

Operational forecasters enhanced their skills in the interpretation of radar and satellite products and
the application of NW? output to meteorological forecasts for aviation at a training workshop in
Toronto, Ontario, Canada.

Data Relay (AMDAR) Panel and
active participation in seven meetings
of relevant International Civil
Aviation Organization (ICAO) Groups
and three training events.
With regard to training, the
ICAO/United
Kingdom/WMO
GRIBIBUFR Workshop for Western
Europe countries was held in May.
The Third International Workshop
on Volcanic Ash was held in October
in Toulouse, France, in collaboration
with ICAO and Meteo-France.
Furthermore, the Global Training
Workshop on Radar and Satellite
Imagery Interpretation and NWP
Applications was held, also in
October, in Ontario, Canada.
In addition to these training
events, the updated Guide to
Practices for Meteorological Offices
Serving Aviation (WMO-No. 732)
and a new booklet entitled "Impact
of aviation on the environment" were
published, as well as Guidance
Ma terial
on
Aerona u tical
Meteorological Cost Recovery and
Alternative Service Delivery for
Aviation.
The sixth AMDAR Panel meeting
was
held
in
October
in
Johannesburg, South Africa, back to
back with a conference of the South

African Meteorological Society for
Atmospheric Sciences. The AMDAR
Reference Manual was published in
English and in French, covering
measurement procedures, sources
and impact of observation errors,
information on AIvIDAR operational
codes, data specifications and standard downlink format, and advances
in developing standard universal
AMDAR software. Advances made in
the implementation of the AMDAR
Programme and the growing
number ofWMO Members involved
in AIvIDAR activities were reflected
in the fact that some 150 000
AMDAR reports were exchanged
over the GTS every day.
Cooperation with ICAO continued
through
meetings
of
the
Meteorological Information Data
Link Study Group, the SADIS
Operation Study Group, the
Comm unica tion N aviga tion and
Surveillance/MET sub-group, the
Aerodrome Meteorological Observing
System Study Group, the Air
Navigation Services Economics
Panel, the Meteorology Group ofthe
European Air Navigation planning
Group and the World Area Forecast
System Operations Group. In addition, a joint ICAOIWMO mission on

For the purpose of assisting in identifying and securing the resources
necessary to implement the JCOMM
Capacity Building (CB) programme,
a Task Team on Resources was
established,which held its first meeting in February, just prior to the
second session of the JCOMM
Management Committee. The
outcome of the meeting included
development of a database of key
funding agencies to link JCOMM CB
projects to potential ftmding sources
and to advise on the CB project evaluation and selection process.
The first session of the Expert
Team on Wind Waves and Storm
Surges (ETWS-I) took place in
Halifax, Canada, in June. The Team
reviewed the Guide to Wind Wave
Analysis and Forecasting (WMO-No.
702) and agreed to prepare four
technical reports on appropriate
topics, including wave model verification activities, as the dynamic part
of this Guide. The JCOMM Wind
Waves and Storm Surges Programme was revised and adopted
and published in the final report of
the ETWS-I.
Cover of the JCOMivI booklet with the new
JCOMMlogo

Integrating and ModernIzing
Global Ocean Data and Services
for the Benefit of the Maritime Community

mDic
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A CEl BRATION OF THE BRUSSELS MARITIME CONFERENCE OF 1853 AND ClIMAR-1I
The year 2003 marked the 150th anniversary of ttle First International Meteorological Conference, ,vhich was convened by Lt. Matthew Fontaine
Maury (US Navy) in Brussels in 1853, and led to the establishment, follQl;ving the First International Meteorological Congmss in Vienna, 20 years
later. of the International Meteorological Organization, the predecessor of WMO. Acelebration of this anniversary took place in Brussels, Belgium,
on 17 and 18 November, in association \Nith the Second JCOMM Workshop on Advances in Marine Climatology (CLUvlAR-II) (17-22 November).
The celebration seminar took place under the patronage of HM King Albert I1 of Belgium. The
Secretary-General of WMO, Prof. G.O.P. Obasi, made the opening address and formally opened
the seminar, \,vhich was attended by more than 100 people. It included historical reviews by
eminent meteorologists and oceanographers of the development of operational marine meteorology and oceanography, leading to JCOMM and the Global Ocean and Climate Observing
Systems (GOOS and GCOS) as well as a vision of operational oceanography and marine meteorology for the future.
CLlMAR-II, attended by more than 70 scientists, was convened to provide appropriate input
for the dynamic part of the IJVMO Guide to the Applications of Marine Climatology, emphasizing
new technologies. This publication gives guidance and technical support to National
Meteorological Services.

Matthew Maury (Photo: Library of Congress, Prints and Photographs Division, Brady National

Photographic Art Gallery Washington, DC)

A training workshop on windwave and storm-surge analysis and
forecasting for Caribbean countries
took place in Dartmouth, Canada,
with technical input by members of
the ETWS. The workshop provided
12 participants from nine countries
with technical and practical knovvledge. A CD-ROM containing presentations given at the workshop was
published in the JCOMM Technical
Report series.
In July, the second session of the
JCOMM Ship Observations Team
took place in London, in conjunction
with the Fourth Voluntary
Observing Ships (VOS) Climate
Project Meeting (VOSClim-IV) and
the Second International Workshop
for Port Meteorological Officers
(PMOs), One of the primary objectives of the VOS Climate Project is
to assess systematic and random
errors in the various types of observations. It was decided that partici-
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pating countries should recruit as
many ships as possible in order to
obtain observations from as wide a
range of observation systems as
possible. The international network
of PMOs has a significant and indispensable role to play in recruiting
and servicing VOSs and PMO
involvement is essential to maintaining the value of ship-based
observations. The PMO workshop
was attended by more than 40
participants from 20 countries and
representatives from related organizations such as the International
Chamber of Shipping and the
International Maritime Organization. Of particular use to participants was the exchange of views
and experiences between the various national PMO networks. The
presentations will be published on
CD-ROM.
Based on proposals of the ET
on Maritime Safety Services, a

Global Maritime Distress and
Safety System (GMDSS) weather
information Website was established, hosted by Meteo-France
(http://weather.gmdss.org). The site
provides, in real-time and simple
text format, the marine weather
information
broadcast
via
Inmarsat-C SafetyNET by all
NlVISs appointed as Issuing
Services within the framework of
the WMO Marine Broadcast
System for the GMDSS.
For the further promotion of
JCOMM activities, a JCOMM
booklet was published in four
languages and distributed to
Members, and a special JCOMM
logo prepared for use in all
JCOMM
publications
and
Websites. The official JCOlVIM
Website can be found at
http://www.jcommweb.net (the
cover of the booklet is also featured
on page 23).
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Initiative on floods
Preparedness and response actions of
the various disaster management
authorities around the globe to
prevent or mitigate flood-related
disasters are highly dependent on
the availability and proper use of
accurate and timely meteorological
and hydrological forecasting products
and the dissemination of adequate
and relevant information to civil
protection bodies and the general
public.
To improve the situation, WMO is
planning a special Initiative on
Floods as a cross-departmental and
inter-commission effort in collaboration with National Meteorological
Services (NMSs) and Hydrological
Services (NHSs). With a view to
assessing the current situation and
drafting key elements of the
Initiative, an Expert Meeting on
Improved Meteorological and
Hydrological Forecasting for Flood
Situations was held in Geneva from
1 to 2 April.
Participants agreed on the need
for an action progTamme to focus on
the ability of NMSs and NHSs to
cooperate in an effective manner to
provide improved flood forecasting
services. The objective of the
Initiative is to improve the capacity
of National Meteorological and
Hydrological Services to jointly
deliver timely and more accurate
products and services required in
flood forecasting and warning in
collaboration with disaster managers
active in flood emergency preparedness and response. The expert meeting recommended that improved
quantitative and qualitative weather
forecasting products, including those
derived from numerical weather
prediction models, were needed in a
form that could be directly used for
flood forecasting. Further, medium-

Worldwide, floods continued to be amongst the most damaging of natural disasters.
(Photo: Drought Monitoring Centre, Nairobi)

range weather forecasting and
climate prediction tools should be
applied to extend warning times and
produce pre-warning information.
Interaction workshops at national
and regional levels are envisaged as
important means to effectively facilitate the exchange and transfer of
knowledge of, and access to, advanced
forecasting methodologies and tools
and to initiate discussion on the
development of improved forecasting
products among meteorological and
hydrological experts.

World Climate Programme-Water
(WCP-Water)
Implemented as a joint progTamme
ofWMO and UNESCO, the principal goal for WCP-Water is to
promote hydrological activities in
the World Climate Programme and
related international environmental conventions, and to provide the
water community with current data
and information on hydrological

and water resources conditions and
variations.
In 2003, major activities ofWCPWater included the preparation of
teclmical reports on the development
of a data-analysis system for the
detection of changes in hydrological
time-series and application of the
system for the detection of change in
world"vide hydrological time-series of
maximum annual flow. Another
technical report on global trends in
peaks-over-threshold and drought
index in long hydrological timeseries is being prepared.

Regional activities
In RA n, activities focused on the
development of flood-related hydrological data and information systems
in the context of planned regional
projects of the World Hydrological
Cycle Observing System (WHYCOS)
(see page 26).
The eighth session of the RA IV
Working Group on Hydrology took
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WORLD HYDROLOGICAL CYCLE OBSERVING SYSTEM (WHYCOS)

SADC-HYCOS: the Government of The Netherlands and the
European Unio approved a fund for supporting the implementation of Phase 11, including the establishment and running of the
Project Management Unit.
IGAD-HYCOS: a mission in May/June collected information
needed to prepare the detailed project document. The findings of
this mission were discussed and reviewed during a planning
workshop held in Nairobi, Kenya, in June/July and the draft document was finalized.
Hindu Kush Himalaya (HKH)-HYCOS: in March, representatives of the participating countries (Bangladesh. Bhutan. China,
India, Nepal and Pakistan) endorsed the project proposal with
some amendments. Country consultations are being undertaken
to obtain detailed information on technical and administrative
aspects necessary for the implementation of the project.
MEKONG-HYCOS: a concept paper was jointly prepared and
agreed upon by WMO and the Mekong River Commission (MRC)
in July. The objective of the planned MEKONG-HYCOS is to
establish and operate a real-time flood information system in the
Mekong basin as part of the MRC's Flood Management and
Mitigation Strategy with Cambodia, Lao. Thailand and Viet Nam
as participating countries. The first consultation meeting was held
in Phnom Penh, Cambodia, in October.
AOC-HYCOS: WMO has proposed the implementation of the
WHYCOS project in western and central Africa through a number
of large transboundary river basin components, which could be
launched independently. A framework strategy paper has been
prepared by WMO and the proposed approach received support

o
o
26

from the countries and institutions involved. Project profiles for
some of the selected river basins components in the region have
already been completed.
Niger-HYCOS: the amended project document was updated
and discussions are ongoing with potential partners for funding.
Volta-HYCOS: the amended draft proposal has been circulated among all countries of the Volta River basin and has also
been submitted for funding.
CARIB-HYCOS: WMO will prepare and finalize a detailed
project document to be discussed among representatives of all
countries concerned (Barbados, France (French Guyana,
Guadeloupe and Martinique), Haiti and Trinidad and Tobago).
Baltic-HYCOS: the project document has been finalized but
funding has not yet been secured.

~eing Llllplemented
Planned
Conceptual phase

••

••

SELECTED HYDROLOGY AND WATER RESOURCES
PROGRAMME MEETINGS
Date and place

Title

19·20 June
Geneva

Second APFM Steering Committee Meeting

28-30 July
Geneva

First Meeting of the Review Committee for the Preparation of
the Sixth Edition of Guide to Hydrological Practices

10-24 August
Nairobi, Kenya

Workshop on Stream Flow Modelling and Flood Risk Early
Warning for Sustainable Water Resources Development and
Management in the GHA Region

3-5 November
Geneva

Meeting of Experts on Decision Support Systems for
Determination of Discharge, Improved Data Quality and Quality
Control

17-19 November
Pretoria, South Africa

Regional Workshop on Flood Management in Southern Asia

24-26 November
Geneva

Sixth meeting of the WHYCOS International Advisory Group
(WIAG)

2-4 December
Wallingford, United
Kingdom

Expert meeting on Hydrologic Sensitivity to Climate
Conditions

place in Santo Domingo, Dominjcan
Republic, from 14 to 18 July. The
Group had the opportunity to discuss
regional needs in the field ofhydrology
and water resources and to propose
future activities of the Regional
Association in this field.
The session considered the activities of the subgToups, namely Training
and
Continuing
Education,
Hydrological Warning Systems,
Integrated Water Resources Management, Development of CARIBHYCOS and Transboundary Water
Resources
Management. The
subgroups met in parallel and the
work plans for the rest of the period
were agreed upon. Cooperation with
the Hurricane Committee and the
Commission for Hydrology was also
addressed.

Council on Water convened the PanAfrican
Implementation
and
Partnership Conference on Water, in
Addis Ababa, from 8 to13 December.
The Conference confinned the political commitment of African governments at the highest level to move
forward in solving the continent's
impending water clisis.

WMO participated actively in
the preparatory process and coordinated the activities of the
thematic session; "Managing
risks-water and climate". The
session was organized in parallel
with nine other thematic sessions
and comprised presentations on
10 topics. WMO sponsored the
participation of 30 experts from
various African subregions. The
session identified practical
actions that can be taken at the
international/ regional, national
and community levels to improve
risk management on issues
related to water and climate.
Michel JalTaud, Deputy SecretaryGeneral of WMO, addressed the
opening ceremony together with
ministers and other dignitaries
representing the international and
African water communities. He also
delivered a keynote address at the
session "Managing risks-water
and climate". Pro£. Obasi was
chosen as Chief Editor for the
African Water Journal.

WMO and the third World
Water Forum
The third World Water Forum
(WWF3) was held from16 to 23
March in Kyoto, Shiga and Osaka,
Japan. The Secretary-General
attended the opening ceremony and
delivered statements and keynote
addresses during the opening

The WMO stand at the third World Water Form in Kyoto, Japan, in March

The PAN African Conference
Implementation and Partnership
on Water
The Millennium Development Goals
and outcomes of the WSSD consider
the global water crisis as a threat to
economic development, poverty reduction and the environment, and hence
to peace. The African Ministers'
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plenary of the sessions on Water and
Climate,Africa Day and Flood Days.
WMO convened a joint session entitled "Integrated flood management:
!FM", together with a session entitled
''People, floods and vulnerability reduction" and Africa Day, which was officially
opened on 17 March. The SecretaryGeneral and other dignitaries, including
the President of Botswana, three
Ministers and the Crown Prince of
Orange ofThe Netherlands, addressed
the plenary WMO convened a session
entitled "Climate change and variability
impact on water resources in Africa".
WMO also organized a session on water
and information.
WMO participated in the launching of
the International Groundwater
Resources Assessment Centre being set
up with the financial support ofThe
Netherlands under the auspices ofWMO
and UNESCO.
WMO and the Associated Programme on Flood Management's
(APFM) activities were promoted at an
exhibition which was visited by more
than 1500 representatives ofintergovernmental, governmental, non-governmental and research organizations.
There was great demand for information on climate-change issues and for
material dealing with operational
hydrology. Some 160 requests for literature and publications were received.
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HYDROLOGICAL TECHNOLOGY TRANSFER:
CAPACITY BUILDING
A series of national courses was held in
Accra (Ghana), Nairobi (Kenya) and Kaduna,
Owerri and Abekouta (Nigeria) on flood and
low flows frequency analysis, using Canadian
Hydrological Operational Multipurpose
System (HOMS) components. Some 100
professionals were trained at minimum financial cost. The resource person in each case
was a national professional who had been
trained earlier in these technologies, with the
assistance of the WMO HOMS Office in

HOMS training course in Accra, Ghana

2002 in Ottawa, Canada. The training
sessions involved hands-on analysis
of hydrological data brought by the
participants.
Following the success of these seminars,
similar roving seminars to train professionals
in the different regions on technologies of
relevance to their National Hydrological
Services, has been scheduled for the period
2004-2007.

WMO ANNUAL REPORT 2003

Introduction
The Education and Training
Programme (ETRP) focused on the
following major activities:
• Implementation of specific recommendations/decisions of WMO
constituent and other bodies,
particularly the EC Panel of
Experts on Education and
Training;
• Monitoring and support to
Regional Meteorological Training
Centres (RMTCs);
• Organization/co-sponsorship of
training courses and seminars;
• Preparation and release of training publications and running of
the training library;
• Provision of fellowships.
Other education and training
acti vi ties incl uded: collaboration
with other WMO Programmes and
with rapporteurs of regional associations and technical commissions;
provision of advice/assistance to
Members; cooperation with educational institutions and international
organizations.
The results of the worldwide
survey of Member's training requirements and opportwrities undertaken
in 2002 were published as WMOrrD
No. 1154. TIlls document provides an
objective assessment of present and
foreseen national and regional training needs, as well as regional training resources and opportunities, and
serve as a basis of improvement to
theETRP.
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ity and/or improvement in the
munber of teaching personnel and in
the upgrading of facilities.
The Secretariat assistance to
RMTCs was provided in the form of
training of RMTCs instructors, visi ting scientists and the provision of
training aids. Under the RMTC
monitoring process, an external
assessment of the RMTC, Nanjing,
China, was carried out in October.

• Train the trainers and expand
their participation in international training events;
• Consider the need for international
harmonization
of
definitions and for a code of
conduct in the field of accreditation and certification;
• Encourage operational personnel
to undertake/pursue professional
certification.

Ninth WMO Symposium on
Education and Training

Meeting of Directors/Principals
of Regional Meteorological
Training Centres

The main highlight of the year was
the ninth WMO Symposium on
Education and Training, held from 21
to 25 April in Madrid, Spain. The
overall theme "New perspectives of
education and training in meteorology and operational hydrology", was
pursued according to three main
subject areas: meteorological and
hydrological personnel in the new
century; training approaches, methods and technologies; and accreditation and certification in meteorology
and hydrology. The Symposium
adopted recommendations to:
• Train NMHS personnel for
new/enhanced job competency, and
promote their continuing professional development;
• Foster international cooperation
and facilitate worldwide access to
existing training resources;

The meeting of directors/principals of
WMO Regional Meteorological
Training Centres (RMTCs) was held
on 26 April in Madrid, Spain, inunediately following the WMO Symposium
on New Perspective of Education and
Training in Meteorology and
Operational Hydrology.
Matters discussed included: status
report of RMTCs; the future role and
operation ofRMTCs; training requirements ofWMO Members; collaboration and commwrication between the
WMO Education and Training
Department and RMTCs; current
status and the near-future prospects
in the use ofthe Internet and the revision of the ETR Website.
The meeting fully endorsed the
recommendations of the Ninth WMO
Symposium.

Participants in the Meeting of Directors/Principals of Regional Meteorological Training Centres

Regional Meteorological Training
Centres (RMTCs)
The WMO network of RMTCs
comprises 23 centres, with great variations in the level of activity. Some of
these centres offer a high-quality and
wide-ranging training prog1·amme.
Lack of financial resources remained
the main constraint, which resulted
in problems preventing sustainabil-
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Standing Conference of the
Heads of Training Institutions of
National Meteorological Services
(SCHOTI)
The sixth meeting of SCHOTI was
held in Madrid, Spain, on 25 April
in conjunction with the WMO
Symposium on New Perspective of
Education and Training in
Meteorology and Operational
Hydrology.
The meeting considered the
reports of its various Working
Groups, in particular those on
Computer-aided Learning and the
Virtual Training Library. It also
discussed the support and assistance that its Coordinating Committee (CO-COM) could provide to
RMTCs in the future and elected a
new CO-COM.

Coordinating Committee of
SCHOTI (CO-COM)
The 11th meeting of CO-COM of the
Standing Conference of Heads of
Training Institutions of National
Meteorological Services was organized in Geneva from 21 to 24
October.
The meeting discussed ways and
means of improving cooperation
between Members to the mutual

The Coordinating Committee of the Standing Conference of Heads of Training Institutions of National
Meteorological Services held its 11 th meeting at WMO Headquarters in October.

benefit of all and, in particular,
how to better support the WMO
Education and Training Programme. Distance education and
computer-aided learning (CAL)
matters were discussed, as well as
other more specific topics, such as
accreditation and certification in
meteorology; the RMTC review
process; training of instructors;
preparation of on-line meteorological case-studies; and the translation of CAL modules into other

languages. A quick list of action
items was agreed.

Sixth International Conference
on School and Popular Meteorological and Oceanographic
Education
The Sixth International Conference
on School and Popular Meteorological and Oceanographic Education
was held at the Universidad
Europea de Madrid, Spain, from 7 to
11 July. WMO co-sponsored this

TRAINING ACTIVITIES AT THE AFRICAN SCHOOL OF METEOROLOGY
AND CIVIL AVIATION (EAMAC)
The African School of Meteorology and Civil Aviation in Niamey, Niger,
was recognized as a WMO Regional Meteorological Training Centre for
Region I (Africa) in 1984. It has also been recognized as a
Centre of Excellence for meteorological satellite training: a
virtual laboratory has been established and a Website
created: http:/NL.eamac.asecna.org or
http:/NirtLab.eamac.asecna.org
As part of the ongoing process to improve the efficiency
of the training provided, new management tools have been
developed, in particular, criteria for evaluating programmes,
educational methods, trainers and costs. These tools will
allow EAMAC to strengthen its quality assurance training.
EAMAC held its first Seminar on Quality Training Procedures
from 13 to 17 October. EAMAC's long-term objective is to
obtain ISO 9001 certification.
Other training activities in 2003 included six basic training courses
for tecllnicians and engineers; several short-term courses within the
framework of continuing education and training; a workshop for train·
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ers in the use of GRIB, BUFR and CREX codes; and a EUMETSAT/
WMO seminar on satellite applications.
In order to fulfil its mandate, EAMAC maintains close
working relations in the area of education and training with
several institutions and also receives their support in various forms: WMO, EUMETSAT, the National School of
Meteorology (Toulouse, France); the African Centre for
Meteorological Application for Development (Niamey): the
Regional Training Centre for Agrometeorology and
Operational Hydrology and their Applications (Niamey); the
Abdou Moumouni Dioffo University (Niamey); the Institute
for Meteorological Training in Nairobi, Kenya; the Nigeria
College of Aviation Technology i(Zaria); and the
Hydrometeorological Training and Research Institute i(Oran,
Algeria).
On 14 July 2003, the Business Initiative Directions company
awarded EAMAC the international Quality Summit Award for its contributions to development in Africa.
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event, ,vhich was the sixth in the
series called EWOC (Education in
Weather, Ocean and Climate). The
main focus was science education in
order to stimulate the interest of
youth and the public in meteorology,
climate, hydrology, oceanography
and related fields.
In total, 140 papers and many
workshops were presented by
educators using new technologies.
The main topics covered the following areas: learning and promoting
science through weather, climate
and environment studies; reflec-
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tions on the past, present and
future of atmospheric and ocean
science education; the Education
Programme of the American Meteorological Society; weather and economy-what the people should
know; steps to success in teaching
weather on-line; meteorology and
hydrology in national curricula;
international cooperation projects.
The next EWOC Conference (in
2006) will be held in Boulder,
Colorado, USA and WMO is a
member
of
the
Scientific
Committee. It is hoped that many
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more participants from developing
countries will participate.

Training events
More than 550 persons participated in 28 training events organized by WMO in 25 different
countries. A selection of these
events is given in the list below.
Others are mentioned in the
sections pertaining to other WMO
programmes. Another 14 training
events organized by national institutions in Member countries were
co-sponsored or jointly supported.

SELECTED TRAINING EVENTS ORGANIZED BY WMO
Subject area

Event title

Location

Dates

Language(s)

Aemnautical
meteorology

Training Workshop on Cost Recovery for Aeronautical
Meteorological Services

Moscovl

4-7 November

Russian

Climate

Climate Data Management (CDM)/Data Rescue (DARE)
Seminar in RA V

I<uala Lumpur

13-17 October

English

Seminar on Climate Data Resctle, Management, Applications Guayaquil
and Prediction for Spanish-speaking countries in RAs III & IV

31 March-4 April

Spanish

RA I Seminar on New Climate Database Management
Systems

Niamey

1-5 September

French

RA I Training Seminar on VVMO Table Driven Codes

Arusha

24-28-February

English

Data Rescue (DARE)/Climate Data fvianagement (CDivl)
Seminar in RA II

Vientiane

24-28 November

English

RA Ill/RA IV Training Seminar on VVMO Table Driven Codes

San Jose

10-14 November

English/Spanish

Environment

1st GURivlE Air Quality Forecasting Workshop for Latin
American project and 4th GURivlE SAG Meeting

Santiago

13-16 October

English

Hydrology

12th Session of the International Postgmduate Course
on Applied Hydrology and Information Systems for V'/ater
Management

Nairobi

1 October 200231 July 2003

English

Numerical weather
prediction

RA IIIV Training Seminar on GDPFS

Bendar Seri Bega 8-13 Decemoer

English

Policy Imking

Regional Seminar on Cost Recovery and
Administration in RA If

Ifava'u

English

Public weather
services

RA II/RA If Regional Training Seminar on GDPS and
PVVS

Bendar Seri Bega 8-19 December

Data Processing

1-5 December

English
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Some of these are also mentioned in
the relevan t sections of this report.
High pliority was given to helping
instructors of WMO RMTCs and
national training institutions in
keeping abreast of scientific advances
on new teaching methods, cunicuJum
development and instructional
design, through the organization of
training events among which was the
Training Seminar on Specialized
Services, Case Studies, Geneva, 17 to
21 November.

Fellowships
A total of 1385.6 person x month of
fellowships were awarded under all
programmes in 2003.
The Secretariat continued to
apply the criteria for the award of
fellowships adopted by the
Executive Council at its 51st
session. The Secretariat continued
its ini tia ti ves to solicit Members'
contributions to the fellowship
programme through the WMO
Voluntary Cooperation Programme
and other extra-budgetary sources.
A determined effort was made to
award more fellowships for training in specialized and new fields of
meteorology, including numerical
weather prediction, satellite and
radar meteorology, information
technology, new telecommunication systems, modern data-process-
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FELLOWSHIPS AWARDED IN 2003 (person x month)
Type of fellowship

UNDP

VCP

TF

RB

Total

Long-term

110.0

622.0

171.0

59.5

962.5

Short-term

8.0

111.9

147.5

155.6

423.0

118.00

734.0

318.5

215.1

1385.6

TOTAL

ing systems, climate change and
the atmospheric environment at
all levels to enable trained personnel to utilize more efficiently the
new technologies in those specialized fields.

The work on a CD-ROM containing electronic versions of 49 out-ofprint blue series publications has
been completed. The CD-ROM will
be distributed to all WMO Members
in early 2004.

Training publications

Training Library

The translation of training publications into WMO's working
languages has been made easier by
the contributions of Members. The
translation of Guidelines for the
Education and Training of
Personnel in Meteorology and
Operational Hydrology, Volume IMeteorology (WMO-No.258) was
completed in Russian and was well
advanced in French and Spanish.
The English version of Volume IIHydrology is expected to be issued
in early 2004.

In 2003, 120 training publications,
60 videos totalling 1 658 minutes
and 54 software training packages
were made available, in response to
requests from Members and
RMTCs.
The Virtual Training Library was
updated, with selected links to
research and university centres,
with programmes or activities in
meteorology and the atmospheric
sciences and with sites offering
training materials in meteorology
and operational hydrology.
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Introduction
Total technical assistance activities
during the year amounted to
US$ 23.34 million, of which US$ 7.46
million was from the Voluntary
Cooperation Programme, US$ 2.19
million from the United Nations
Development Programme (UNDP),
US$ 12.76 million from trust funds
and approximately US$ 0.93 million
from the WMO regular budget.

Voluntary Cooperation
Programme (VCP)
Eight Members made cash contributions to the VCP Fund, amounting to
approximately US$ 258 000. This
sum provided short-term fellowships
and expert services, the purchase
and shipping of equipment, spare
parts and consumables, support for
high-priority programmes.
Emergency disaster assistance
was provided to the National
Meteorological and Hydrological
Services (NMHSs) of Afghanistan,
Guinea Bissau and Sao Tome and
Principe in accordance with the
procedures of the Emergency
Assistance Response Team.
Under a project supported by
France, satellite-receiving systems

Participants in the Libyan Cloud Seeding Research Centre training programme for scientists, pilots
and engineers (Agen, France, August-October) (Photo: Agralis Services)

were installed at 27 NMSs in Africa,
eastern Europe and the Newly
Independent States. Regional
Meteorological Telecommunication
Network workstations were replaced
in 10 countries in Central and South
America and a number of upper-air
obsenring systems and consumables,
and hydrogen generators were
provided for 10 GCOS Upper Air

WMO PROGRAMME FOR THE LEAST DEVELOPED
COUNTRIES (LDCs)
The Third United Nations Conference on the
Least Developed Countries (Brussels,
Belgium, May 2001) adopted a Programme
of Action for the LDCs for the decade 20012010, which aims to improve the living
conditions of more than 600 million people in
the 49 countries concerned through accelerated sustained economic growth.
Within that framework, Fourteenth
Congress adopted a WMO programme for

the LDCs.The long-term objective is to
contribute efficiently and in a timely manner
to the social and economic development of
LDCs through the enhancement of the
capacities of their NMHSs.
Aspecial trust fund was established, to
which some Members have already made
contributions.

Network stations with the support of
the USA. Several projects related to
enhancing WWW facilities and
rescuing hydrological data were
successfully completed with the
support of donor Members and the
VCPFund.
The 2003 Informal Planning
Meeting on the VCP and related
technical cooperation programmes
took place in Brasilia (10-13 March).
It discussed priority programmes
and projects, trends and developments of concern to NMHSs,
resource mobilization and VCP
project formulation and evaluation.

UNDP and related activities
In Libyan Arab Jamahiriya, under a
project aimed at enhancing the
capacity of the Libyan Meteorological Department (LMD), six automatic weather stations, an integrated terminal weather system for
Tripoli airport, and a calibration and
maintenance workshop were
procured. Training activities were
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VCP EQUIPMENT AND
SERVICES
Twenty-two donor Members and two
private-sector companies provided
equipment, expert services and fellowships amounting to some US$ 7.2 million
to 64 countries under 133 projects, of
which 44 were completed and 89 were
being implemented:
Surface observing stations
Upper-air observing stations
Upgrading the GTS
Data-processing systems
Climatological activities
Hydrological activities
Public weather services
Other activities: training centres
andGAW
Total
Short-term fellowships
Long-term fellowships

16
27
55
4

8
11
10
2
133
52
63

conducted for the staff of the LMD.
A new project on strengthening cloud
seeding research was approved to
establish an office infrastructure at
the Cloud Seeding Research Centre
and a related training programme
was conducted.
In Zambia, a project formulated
strategies for enhancing the integration of weather and climate information and products into the national
economic
planning
process.
Workshops were organized to build
capacity of the staff of the Zambia
Meteorological Department in the
development and application of
climate information and products.
In Bahrain, under a project to
strengthen meteorological services,
a consultancy mission on radar
meteorology and long- and shortterm training activities was
conducted. All junior staff of the
Meteorological
Directorate
completed basic training courses in
general meteorology, and a climate
database management system was
installed.
In the United Arab Emirates, a
numerical weather prediction
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system was installed to provide
short- and medium-range forecasts
and the results were validated. In
Maldives, the project to build human
resources
capacity
in
the
Department of Meteorology continued with training being provided in
computer systems, general meteorology and seismology.
Under the UNDP/Global Environment Facility project "Capacity building for observing systems for climate
change", three regional workshops
were organized for South-East
Asian, South American and West
African countries to facilitate the
development of action plans. Followup meetings were organized for the
Caribbean and Central America,
South-East Asia and West Africa.

Trust-fund projects and projects
funded by the World Bank and
regional development banks
The Drought Monitoring Centres
(DMCs) in Nairobi (Kenya) and
Harare (Zimbabwe) continued to
provide weather and climate information and products, as well as early
warning advisories on the occurrence
of extreme climate events with donor
support. The Nairobi DMC was
formally adopted as a specialized
institution of the Intergovernmental
Authority on Development (lGAD).
The Southern African Development
Community (SADC) Council of
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Ministers retained the Harare
Centre under the Directorate of
Food, Agriculture and Natural
Resources.
Two projects in Chad and Mali, to
strengthen and extend operational
meteorological assistance to rural
committees were implemented satisfactorily with donor assistance.
Three Doppler radars were
installed in the Islamic Republic of
Iran. In Oman, the numerical wave
model and software for the Oman
regional model were improved. A
satellite distribution system was
installed in Saudi Arabia.
In Brazil, the project "Support to
the monitoring programme and
hydrological georeference for hydrological power" was extended for
three years. Activities under the
project "Environment and mining"
were successfully completed. The
project was extended to focus on the
quality of the environment. The
project "Technological update of the
hydrological monitoring and georeferencing systems and technical training for water resow'ces management"
focused OD improving the efficiency of
those systems to ensure the availability of information. The project to
enhance operational capacity of the
Brazilian National Meteorological
Institute (INMET) continued
through the provision of specialized
training and new equipment.

VULNERABILITY ASSESSMENT IN THE SAHEL
The project "Vulnerability assessment in the
Sahel" is being implemented under the
responsibility of WMO within the framework
of the Regional Centre for Training and
Application in Agrometeorology and
Operational Hydrology for the nine CILSS
(Permanent Inter-State Committee on
Drought Control in the Sahel) countries.
The objective is to provide tools to
assess vulnerability for food security and
manage natural resources.
The Italian Government will contribute
2.7 million euros to the project, which will
include the establishment of operational early
warning methodologies. Other expected
outcomes include the strengthening of the

project "Early warning and agricultural yield
forecasting' and application of its results and
enhanced collaboration between the CILSS
countries and AGRHYMET.
The CILSS countries have benefited from
several technical assistance projects over
the past decade: the meteorological and
climate observing networks and regional
telecommunication systems have been
strengthened and specialized training
programmes in data processing and agrometeorological applications have been
organized.

.
'

The International Research
Centre on El Nino in Guayaquil,
Ecuador, launched pilot research
projects to determine risk indexes for
agTicultural products in the coastal
zone with different El Nino scenarios and to model the risk for the
transmission of malaria related to El
Nino events. In addition, two project
proposals were prepared. WMO
provided support to three regional
events organized by the Centre.
Under the Water Resources
Management Project in Mexico, 62
consultants carried out some 90
missions in the areas of meteorology,
operational hydrology, telecommunications, groundwater, water quality,
water resources planning and
administration. A total of 70 staff
members of the National Water
Commission received training.
The project "Preparedness for
climate variability and global change
in small island developing States,
Caribbean Region", funded by
Finland, continued with measurable
success in all components. In the
area of telecommunications, workstations for the new VSAT (very
small aperture terminals) system
were selected; 29 automatic weather
stations were installed in 12 countries; and conventional meteorological equipment was installed in 11

••
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SELECTED TECHNICAL COOPERATION PROGRAMME
MEETINGS
Date and place

Title

4-7 March
Entebbe, Uganda

Eleventh Regional Climate Outlook Forum for the Greater Horn
of Africa

25-29 August
Nairobi, Kenya

Twelfth Regional Climate Outlook Forum for the Greater Horn of
Africa

1-2 September
Lusaka, Zambia

Promoting the Application of Climate Information and Products
in Water Resources Management

19-21 November
La Antigua, Guatemala

Meeting of Directors of NMHSs of Ibero-american countries

24-26 November
Geneva, Switzerland

RA I meeting on procurement, manufacture, maintenance,
repair and calibration facilities

coun tries. Fourteen students
completed a course in operational
forecasting at the Caribbean
Insti tu te for Meteorology and
Hydrology. Similar training began for
three students from the Dominican
Republic at the University of Costa
Rica, and five students from Haiti in
Toulouse, France.
The
WMO/lnter-American
Development Bank (lDB) study on
the prediction and mitigation of the
socio-economic impacts of El
Nino/Southern Oscillation (ENSO) in

One of the 44 automatic weather stations installed in the Dominican Republic (Photo: Julio Uinas)

Latin America and the Caribbean
was concluded. Projects on climate
information systems for decisionmaking in socio-economic sectors
affected by ENSO and other climate
extremes were completed for Central
America, Colombia and Mexico.
WMO continued to assist the
National Meteorological Office ofthe
Dominican Republic in the rehabilitation and recovery of meteorological
infrastructure damaged as a result
of hurricane Georges in 1998. A total
of 44 automatic weather stations
became operational. A gTound-receiving station for satellite data was
installed in Santo Domingo. A
system for the display of weather
information to the media during
severe weather events was also
established as part of the national
early warning system.

Programme development
activities
Two project proposals were developed to support activities of the
DMC in Harare in the development
and application of climate information and products in southern Africa,
as well as in natural disaster
management and mitigation. Similar
project proposals were developed for
the DMC in Nairobi. The proposals
were submitted to cooperating partners for funding.
In Region IV, WMO continued
cooperation with the World Bank
and the IDB in climate change,
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DISASTER RISK MANAGEMENT:

PROVENTION CONSORTIUM

ProVention seeks to provide support to developing countries in reducing the risk of natural and technological disasters and their social.
economic and environmental impacts.
The main objectives of ProVention are to:
• Forge linkages, partnerships and closer interaction between its
members;
• Develop and demonstrate innovative approaches to disaster risk
management:
• Advocate disaster risk management amongst senior policy-makers
in international organizations, national governments and the private
sector; and,
• Share knowledge and information on the best practices, tools and
resources for disaster risk management.
Launched by the World Bank in 2002, the PreVention Consortium is
a global coalition of governments, international organizations, academic institutions, the private sector, and civil society organizations. WMO

natural disaster prevention and
mitigation, El Nino and integrated
water resources management.
Cooperation \-vas sought with the
\\Torld Bank Institute in the areas of
capacity building and training. A
project proposal aimed at improving
and reorganizing the hydrometeorological activities in Panama was
discussed with the relevant national
authorities and the IDB.
In Region VI, the WMO
programme to provide hydrometeorological safety ofthe transpOlt conidol' Europe-Caucasus-Asia (HYMESTRACECA) was revised. A project
proposal for the 14 participating
countries was presented to the third
annual meeting of the TRACECA
Intergovernmental Commission for
consideration in Yerevan, Armenia,
in October. The project is now under
consideration by the National
TRACE CA Commission of each
country.
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is a member of the Consortium and participates in the Steering
Committee.
The Secretariat is funded by the World Bank and is responsible for
the fund raising to support the PreVention activities. The World Bank
hosted the Secretariat during the first three years. During that period,
research, pilot and demonstration projects were carried out, education
and training activities were developed, and a significant number of
workshops and conferences organized.
Since March 2003, the Secretariat has been hosted by the
International Federation of the Red Cross (IFRG) in Geneva. It is
expected that the IFRC will help broaden the membership of
PreVention to include more civil society organizations, involve community-based activities and take the Consortium agenda forvvard to the
regional and local level through its network of Red Cross and Red
Crescent Societies.

Regional collaboration
WMO continued to collaborate \-\Tith
the various regional economic groupings in Africa with a view to developing and implementing meteorology programmes and projects. WMO
continued to support the Preparation
for the use of METEOSAT Second
Generation (MSG) in Mica (PUMA)
project, under which 47 African
countries are being equipped with a
satellite ground-receiving system for
MSG data and products.
Under an agreement between
WMO and the UN Economic and
Social Commission for Asia and the
Pacific, measming instruments were
installed in Indonesia and Malaysia
in support of implementation of the
Regional Haze Action Plan of the
Association of South-East Asian
Nations.
In Region IV, WMO continued to
collaborate with the various
economic and technical organiza-

tions in the development and
implementation of meteorological
programmes and projects.
In Region VI, Norway contributed
to the MSG-Europe Trust Fund to
provide two units of satellite-receiving ground equipment for Serbia
and Montenegro.

Procurement activities
Equipment and services were
purchased for 42 field projects and
for the WMO Regional and
Subregional Offices for a total
amount of US$ 5.5 million.
TelecomlUlmication systems, meteorological and hydrological instruments, computer hardware and
software, automatic weather
stations and meteorological satellite-receiving equipment were
purchased for US$ 4 million and
technical and administrative
services were provided at a cost of
US$ 1.5 million.
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Africa
The Regional and Subregional
Offices continued to discharge their
responsibilities under the WMO
Regional Programme in compliance
with the decisions and recommendations of the thirteenth session of
WMO Regional Association 1. They
assisted the president of RA I in the
execution of his responsibilities, and
provided support to the RA I working gToupS and rapporteurs.
The Offices in the Region were
active in promoting the visibility of
WMO among the United Nations
system organizations and the national
authorities of Members by providing
inputs to meteorological programmes
and strengthening liaison with other
organizations. They also contlibuted
to the United Nations Development
Assistance Framework. WMO is an
active member of the UN Programme
Coordination Group and holds the
vice-chairmanship of the United
Nations Emergency Preparedness
and Response Working Group.
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The Subregional Offices (SROs)
continued to work closely with
regional and subregional economic
groups in the implementation of
WMO programmes. Some of these
programmes concerned the Drought
Monitoring Centres (Harare and
Nairobi), which have been taken over
by the South African Development
Community (SADC) and the
Intergovernmental Authority on
Development (lGAD), respectively.
WMO collaborates with the East
African Community in the preparation of its five-year Meteorological
Development Plan Strategy. In the
area of hydrology and water resources,
the Offices collaborated in the implementation of the Hydrological Cycle
Observation System (HYCOS)
projects that included SADC-HYCOS
and IGAD-HYCOS. The HYCOS
projects have contJibuted significantly
in providing the necessary capacity to
National
Meteorological
and
Hydrological Services in waterresources management, including
flood risk management. The collabo-

WMO ANNUAL REPORT 2003

ration between WMO and the subregional groupings is being enhanced
through
Memorandums
of
Understanding (MoUs).
The Offices represented WMO in
several meetings organized by international and regional organizations
in the framework of the United
Nations International Strategy for
Disaster Reduction (UN/ISDR),
including the African Ministerial
Conference on Water, the PanAfrican Ministerial Conference on
Environment, and the Council of
Ministers of the Niger Basin
Authority.
WMO contributed to the meeting
of the Preparation for the Use of
METEOSAT Second Generation in
Africa (PUMA) Steeling Committee
(Nairobi, Kenya, July). EUMETSAT
is currently implementing an alternative data-distribution system via
telecommunications satellite services
(EUMETCast).
The SROs contributed to the
Workshop on the Reinforcement of
Capacities of Directors of National

Participants in the First Workshop on Capacity Building in the Area of Resource Mobilization for the Directors of NMHSs (Niamey, Niger, January)
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Meteorological Services of the
Subregion
(ARCADIR-1)
in
Resource Mobilization (Niamey,
Niger, January); the Global Climate
Observing Station (GCOS) Regional
Workshop for Western and Central
Mrica (Niamey, Niger, March); and
the Sixth Workshop on Seasonal
Prediction and its Applications for
the West Mrican Subregion (Abuja,
Nigeria, July).
The Offices followed up the recommendations of the sixth meeting of
the Committee of Directors of
Meteorology of the Economic
Community of Western African
States, which took place in Guinea,
and the recommendations of the
second meeting of the Committee of
Directors of Central Mrican States,
held in Chad. The Office also
followed up requests for assistance
under the WMO Voluntary
Cooperation Programme from
Members that had not yet received
support.
Members of Region I were kept
informed of events and activities by
the Regional Office through the
continued publication of its biarumal
Newsletter.

Asia and South-West Pacific
The Regional Office for Asia and the
South-West Pacific and the
Subregional Office for the SouthWest Pacific continued to provide
assistance to Members in Regions II
and V and to contribute to the development
of
their
National
Meteorological and Hydrological
Services (NMHSs) and to the implementation of the WMO Regional
Programme. They also continued to
provide support to the relevant
Departments of the Secretariat in
the discharge of their responsibilities
related to regional activities.
Bhutan became a Member of
Regional Association II (Asia) bringing the number of Members of the
Association to 35, and lliribati
became a Member of Regional
Association V (South-West Pacific)
bringing the number of Members of
the Association to 21.
With the support ofthe Regional and
Subregional Offices, a number of
regional events such as seminars and
meetings were organized: the Meeting
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of Directors of National Hydrometeorological Services of countries in
Central Asia (Almaty, Kazakhstan,
March); the Regional Seminar on Cost
Recovery and Administration in
Regional Association V (South-west
Pacific) (Vava'u, Tonga, December); the
Training Course on ShOlt-term Climate
Prediction (Beijing, China, October); the
meeting of the Working Group on
Planning and Implementation of the
WWW in Region II (Moscow, Russian
Federation, September); and the RA IT
Working Group on Agricultural
Meteorology (Jeddah, Saudi Arabia,
December).
The fourth session of the RA II
Advisory Working Group (Geneva,
May) and the second session of the
RA V Advisory Working Group
(Vava'u, Tonga, December) were
organized to consider issues
concerning
the
Regional
Associations, including the work of
their subsidiary bodies.
The acting president of RA II
visited WMO Headquarters in April
for consultation with WMO senior
staff on matters concerning activities
in the Region. He also participated in
the Third Regional and the First
National Conference on Climate
Change, which was held in Esfahan,
Islamic Republic of Iran, in October.
Dr Chiu-Yin Lam, Permanent
Representative of Hong Kong, China,
with WMO, was elected vice-president
of RA II by correspondence in October.
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Collaboration was maintained
with regional organizations such as
the Association of South-East Asian
Nations, the United Nations
Economic and Social Commission for
Asia and the Pacific (ESCAP) and the
South Pacific Regional Environment
Programme (SPREP). In order to
strengthen further the cooperation
with regional organizations and to
build upon existing collaboration, an
MoU between WMO and ESCAP was
signed on 16 July. Furthermore, an
MoU between WMO and the Arab
Organization for Agricultural
Development
was sig'ned on
10 September. The aim is to
strengthen cooperation activities in
the fields of meteorology, climate,
water resources, the mitigation of
natural disasters, agricultural development, human resources development and research.
The Subregional Office for the
South-West Pacific in Apia, Samoa,
continued to provide assistance to RA
V Members in preparing, formulating
and coordinating technical cooperation projects, and following up on
their
implementation.
The
Subregional Office also participated
in several regional meetings and
continued its liaison and collaboration
with regional organizations such as
SPREP and the South Pacific Applied
Geoscience Commission.
The Regional Office continued to
issue its biannual Newsletter to keep

Participants in the Regional Seminar on Cost Recovery and Administration in Regional Association V
(South-West Pacific) (Vava'u, Tonga, December)
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Participants in the Meeting of Directors of National Hydrometeorofogicaf Services of countries in
Central Asia (Almaty, Kazakhstan, March)

Members of RA Il and V infom1ed of
events and activities.

The Americas and the Caribbean
The WMO Regional Office for the
Americas in Asunci6n, Paraguay,
continued to develop its activities,
enhance collaboration between
Members ofthe Regional Associations
III (South America) and IV (North
America, Central America and the
Caribbean), provide support to the
presidents of both Regional
Associations, and collaborate actively
on the follow-up ofthe Organization's
Programmes. The Subregional Office
(San Jose, Costa Rica) worked closely
\'.rith the Regional Office in following
up the decisions and recommendations emanating from the thirteenth
sessions of RA III and RA IV (200 l).
Close contact was maintained with
the NMHSs of those Members whose
countries were affected by natural
disasters. It collaborated with the
Emergency Disaster Response Group
of the WMO Secretariat, whose main
task is to assist NMHSs having
suffered damage to their operating
facilities from natural disasters.
The exchange of informa tion of
interest for Members of Region III
and IV continued through the publication of the biannual bulletin
prepared by the Regional Office.
The Office provided support to the
implementation of the Climate
Information and Prediction Services
PrograIl1ille, through the organization
of outlook forums for the MERCO-

SUR group of countries (Argentina,
Brazil, Paraguay and Uruguay): the
18th and 19th Regional Forums on
Climatic Perspectives (Buenos Aires,
Argentina, in March; and Montevideo,
Uruguay, in June, respectively).
The Regional Office for the
Americas organized the RA III and
RA IV Joint Technical Conference
"Meteorology and Hydrology in the
Ammicas-Partnership for Prosperity
and Sustainable Development" in
Panama City, Panama, in January.
The Office also contributed to the
Stockholders' Inauguration Ceremony of the International Research
Centre on the El Nino Phenomenon
in Guayaquil, Ecuador, in January;
the Informal Planning Meeting on
the Voluntary Cooperation Programme (and the RA III Telecommunications System Meeting
(Regional Meteorological Data
Communication Network Steering
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Group), both held in Brasilia, Brazil,
in March; the 25th session of the
Hurricane Committee held in Mexico
City, Mexico, in March/Aplil; and the
RA IV Regional Seminar on
Marketing held in Mexico City,
Mexico, in April.
Another event under the organization and coordination of the
Regional Office, together with the
WMO Global Climate Observing
System CGCOS) Office, was the
GCOS Regional Workshop for South
America for Directors of Meteorological Services and Climate
Change Coordinators from countries
of RA Ill, which was held in
Santiago, Chile, in October.
The Office participated in the
Meeting of Directors of National
Meteorological and Hydrological
Services ofIbero-American countries
held in Antigua, Guatemala, in
November.
The Regional Office further collaborated \'.rith the US National Oceanic
and Atmosphelic Administration and
the National Severe Stonn Laboratory
in the arrangements for the
Coordination Meeting of the Pan
American Climate Studies Sounding
Network Programme with the participation of Argentina, Bolivia, Brazil,
Colombia, Costa Rica, Ecuador,
Mexico, Nicaragua, Panama, Peru,
Paraguay and Venezuela (Piribebuy,
Paraguay, August).

Europe
The Subregional Office for Europe
was
established
at
WMO
Headquarters in Geneva. The Office
was launched as a project in 2001
and continued to operate as such

The fourth Joint Technical Conference for Regional Associations III and IV was held in Panama City,
Panama, in January
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Participants in the Meeting of the Coordinators of the Working Group on Planning and
Implementation of the World Weather Watch in Regional Association VI (Offenbach, Germany,
October)

until the end of the 13th financial
period with the support of 11
Members of the Region. Following
the decision of Fourteenth World
Meteorological Congress, the Office
will be financed through the regular
WMO budget in the 14th financial
period.
The Office carried out activities in
relation to the implementation ofthe
decisions and recommendations of
the thirteenth session of Regional
Association VI (Europe). It provided
support to the president, working
groups and task team of RA VI. It
also provided information and advice
to Members of RA VI and strove to
promote cooperation among them.
The Subregional Office for Europe
contributed to a number of activities
in the Region, including the 14th
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Informal Conference of Directors of
NMHSs in Central Europe
(Smolenice, Slovakia, February); the
third meeting of Directors of Balkan
NMHSs (Athens, Greece, April);
several side-events at Congress; the
joint mission of WMO and the
International Civil Aviation
Organization to Bosnia and
Herzegovina; a mission to Serbia and
Montenegro; a fact-finding mission
to Albania and a mission to Armenia,
together with active participation at
the Intergovernmental Conference
on Transport Corridor EuropeCaucasus-Asia
((TRACECA),
Yerevan, Armenia, October). An
expert mission was organized to the
Baltic countries (Estonia, Latvia and
Lithuania). The Office assisted in the
preparation of the project proposal to
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establish the South-East European
Meteorological Radar Network, as
well as in the preparation of a workshop on closer hydrometeorological
cooperation of Bosnia and
Herzegovina, Croatia, Serbia and
Montenegro and Slovenia in the
catchments of the River Sava
(Dubrovnik, Croatia, November).
Two sessions of RA VI Working
Groups were organized: on Planning
and Implementation of the World
Weather
Watch
(Offenbach,
Germany, October); and on
Agricultural Meteorology (Braunschweig, Germany, December). The
RA VI Task Team on the Provision of
Seasonal to Inter-annual Forecasts
and Regional Climate Centre
Services was held in Reading, United
Kingdom, in April. A meeting of the
Subgroup on Regional Aspects of
Public Weather Services in RA VI
was held in Helsinki, Finland, in
April. A Training Workshop on
Climate Information and Prediction
Services (CLIPS) for Europe was
held in Erfurt, Germany, in June. A
Regional Meteorological Data
Communications Network Operations Committee meeting was held
in Vilnius, Lithuania, in June.
An MoD between WMO and
the European Commission was
signed on 18 December concerning the framework and arrangemen ts for coopera tion between
the two organizations.
Another MoU on cooperation
between WMO and the European
Meteorological Society was signed
on 22 April.
Activities of the Subregional
Office for Europe were carried out by
an officer and, for the period
September to December, a Junior
Professional Officer.

Regular budget
The maximum expenditure
approved by Thirteenth CongTess
for the thirteenth financial period
(2000-2003) was SFR 252 300 000. It
was a zero nominal growth budget of
SR 248.8 million plus an additional
progTamme expenditure for high priority items of SFR 3.5 million to be
funded from savings resulting from
the relocation of the WMO Head-

quarters. The budget adopted by the
fifty-first session of the Executive
Council for the first biennium 20002001 was SFR 126 150 000. The
budget adopted by the fiftythird session of the Executive
Council for the second biennium
2002-2003 was SFR 126 150 000.
EC-LIII also approved the reappropriation of any unspent balances remaining from the budget
of the first biennium to the corre-

Actual expenditure for the first biennium 2000-2001 and
approved budget for the second biennium 2002-2003
(in thousands of Swiss francs)

Actual
Parts

Programmes

Approved

expenditure

budget'

2000-2001

2002-2003

1.

Policy-making organs

3969.8

3656.0

2.

Executive management

7742.2

6376.3

3.

Scientific and technical programmes:

3.0

Overall coordination of the scientific and
technical programmes

6373.4

4097.7

-

--

.-

----

3.1

World Weather Watch Programme

11765.5

13244.6

3.2

World Climate Programme

11834.7

12672.9

3.3

Atmospheric Research and Environment
Programme

6211.6

7641.8

3.4

Applications of Meteorology Programme

8172.3

8 789.7

3.5

Hydrology and Water Resources Programme

5609.5

5561.4

3.6

Education and Training Programme

6666.7

77923

3.7

Technical Cooperation Programme

2502.6

3025.2

3.8

Regional Programme

8717.3

8335.2

67853.6

71 160.9

Programme support services and
publications

19049.7

24210.6

5.

Administration

22880.4

20593.4

6.

Other budgetary provisions

928.9

1066.8

7.

Acquisition of capital assets - Headquarters building

1405.7

1405.7

123830.3

128469.7

Total Part 3: Scientific and technical programmes

sponding parts and sections of the
second biennium for the continued
implementation of the programmes. This amounted to
SFR 2319 705 in reappropliations to
the 2002-2003 biennium.

Contributions
Assessed contributions for the year
2003 totalled SFR 62 218 677.
A total amount of SFR 69 187 769
(including SFR 17 100 022 for
prior years) was received from
159 Members as at 31 December
2003. The amount unpaid from the
2003 assessment as at 31 December
2003 was SFR 10 130931 in a total of
unpaid contributions ofSFR 22370356.
Outstanding contlibutions amounted
to SFR 29339447 as at 31 December
2002, SFR 20890551 as at 31 December 2001 and SFR 46 720 287 as at
31 December 2000. On 31 December
2003, 21 Members had forfeited
their rights in accordance with decisions of Congress; 45 Members had
forfeited their rights as at 1 January
2003.

Extrabudgetaryexpenditure
WMO administers extrabudgetary
activities in respect of technical
co-operation projects and several
trust fund and special accounts
financed by various Members and
international organizations,
notably for UNDP and GEF projects and for CAEA, GCOS, IPCC
and JCRF.

---

4.

Total
Including reappropriations
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DISTRIBUTION OF STAFF BY NATIONALITY AND REGION*

u
Region I - Africa
Benin
Burkina Faso
Democratic Republic of the Congo
Egypt
Ethiopia
Gambia
Ghana
Guinea
Kenya
Malawi
Mali
Mauritius
Morocco
Niger
Nigeria
Rwanda
Sudan
Tunisia
Uganda
United Republic of Tanzania
Zambia

P

2

1
1
3
1
2
3

1
3

1
1
1
2

15

40

2

1
4
4
6
1
1
2

3
2
5
1

4

19

1
1
2
1

1
1
2
2
1
1
3
2

5

13

1
1
2
2

8

3

U

Total

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

2

11
Region 1/1 - South America
Argentina
Brazil
Chile
Colombia
Paraguay
Peru
Uruguay
Venezuela

S

1
1
1
2
2
1

23
Region 1/ - Asia
Bangladesh
China
India
Japan
Qatar
Republic of Korea
Sri Lanka

G

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

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

3

2

1
1
4

2

2

8

10

5

2

17

3
1

2
1
1
9
1

1
6

14

7

4
1
1
1
1
9
2
2
1

36

5

3
4
1
3

3

20 supernumerary staff of which:
11 are in the Professional category
9 are in the General Service category

Total

5
1
1
1
1

2
1

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

• On 31 December 2003

S

1

7

Total

U: Unclassified members ot the Secretariat
P: Professional category staff and above
G: General service category staff
S: Supernumerary staff

P

1
4
1
1
1
1
1
51
2
3
6
1
1
4

1
3
1
9
1

1
1
1
5
1
1
7

3
30

5

42

4

10

2

16

43

97

14

155

102

133

20

258

2
3

4

ANNEX I

MEMBERS OF THE
WORLD METEOROLOGICAL ORGANIZATION (31.12.2003)

I. Members (States) under the terms of Article 3, paragraphs (a), (b) and (c) of the Convention (181)
Afghanistan
Albania
Algeria'
Angola
Antigua and Barbuda'
Argentina'
Armenia
Australia'
Austria'
Azerbaijan
Bahamas'
Bahrain
Bangladesh
Barbados'
Belarus'
Belgium'
Belize
Benin
Bhutan
Bolivia
Bosnia and Herzegovina'
Botswana
Brazil'
Brunei Darussalam
Bulgaria'
Burkina Faso'
Burundi
Cambodia'
Cameroon'
Canada
Cape Verde
Central African Republic'
Chad
Chile
China'
Colombia
Comocos
Congo
Cook Islands
Costa Rica
Cote d'lvoire'
Croatia'
Cuba'
Cyprus'
Czech Republic"
Democratic People's
Republic of Korea

Democratic Republic of
the Congo'
Denmark'
Djibouti
Dominica'
Dominican Republic
Ecuador'
Egypt'
El 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 or
Iraq'
Ireland'
Israel
Italy'
Jamaica'
Japan'
Jordan'
Kazakhstan
Kenya'
Kiribati
Kuwait'
Kyrgyzstan
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 Nev-I 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'
Slovakia'
Slovenia'
Solomon Islands
Somalia
South Africa'
Spain'
Sri Lanka
Sudan
Suriname
Swaziland
Sweden'
Switzerland
Syrian Arab Republic
Tajikistan
Thailand'
The former Yugoslav Republic
of Macedonia'
Togo
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
Zambia'
Zimbabwe'

It Members (Territories) under the terms of Article 3, paragraphs (cl) and (e) of the Convention (6)
BritiSh Caribbean Territories; French Polynesia; Hong Kong, China; Macao, China; Netherlands Antilles and Aruba; New Caledonia
• ivlelllber States that have acceded to the Convention on the Privileges and Illllllunities of the Specialized Agencies,
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MEMBERSHIP OF THE EXECUTIVE COUNCIL AND OFFICERS

ANNEX 11

OF REGIONAL ASSOCIATIONS AND TECHNICAL COMMISSIONS (31.12.2003)

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

A. I. Bedritsky (Russian Federation)
A. M. Noorian (Islamic Republic of Iran)
T. W. Sutherland (British Caribbean Territories)
M. A. Rabiolo (Argentina)

Presidents of Regional Associations
RA III (South America):

RA I (Africa):
M. S. Mhita (United Republic of Tanzania)

R. Michelini (Uruguay) (acting)

RA V (South-West Pacific):
Woon Shih Lai (Singapore)

RA IV (North America, Central America and the
RA 1I (Asia):

A. Majeed Hussain Isa (Bahrain) (acting)

Caribbean):
A. J. Oania (Netherlands Antilles and Aruba)

RA VI (Europe):
O. K. I<euerleber-Burk (Switzerland) (acting)

Elected members
H. AI-Sha'er (Jordan)
M. M. Arafa (Egypt)
M. L. Bah (Guinea)
J. -P. Beysson (France)
Q.-uz-Z. Chaudhry (Pakistan)
Chow Kok I<ee (Malaysia)
M. Couchoud Gregori (Spain)
M. O. Everell (Canada)
P. O. Ewins (United Kingdom)

U. GEirtner (Germany)
B. Kassahun (Ethiopia)
J. J. Kelly (United States of America)
T. Kitade (Japan)
R.D.J. Lengoasa (South Africa)
J. Lumsden (New Zealand)
F. P. Mote (Ghana)
J. R. Mukabana (Kenya)
A. Ndiaye (Senegal)

H. H. Oliva (Chile)
Qin Oahe (China)
B.T. Sekoli (Lesotho)
R. Sorani (Italy)
S. K. Srivastav (India)
E. Zarate H. (Costa Rica)
J. W. Zillman (Australia)
(Two seats vacant)

REGIONAL ASSOCIATIONS
Regional Association I (Africa)
President:

Regional Association III (South America)

Regional Association V (South-West Pacific)

M. S. Mhita (United Republic of

President:

R. Michelini (Uruguay) (acting)

President:

Tanzania)

Vice-president:

(vacant)

Vice-president: A. Ngari (Cook Islands)

Woon Shih Lai (Singapore)

Vice-president: A. Ndiaye (Senegal)
Regional Association IV (North America,
Regional Association 11 (Asia)
President:

A. Majeed Hussain Isa
(Bahrain) (acting)
Vice-president: Chiu-Ying Lam (Hong Kong. China)

Central America and the Caribbean)

A. J. Oania (Netherlands Antilles
and Aruba)
Vice-president: C. C. Fuller (Belize)

Regional Association VI (Europe)
President:

President:

OK Keuerleber-Burk
(Switzerland) (acting)

Vice-president: (vacant)

TECHNICAL COMMISSIONS
Commission for Aeronautical Meteorology (CAeM)
President:

N. O. Gardon (New Zealand)

Commission for Basic Systems (CBS)
President:

Vice-president: C. McLeod (Canada)

A. I. Gusev (Russian Federation)
(acting)

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

Vice-president: Vacant
Commission for Agricultural Meteorology (CAgM)
President:

R. P. Motha (USA)

Vice-president: L. E. Akeh (Nigeria)

Commission for Climatology (CCI)
President:

Y. Boodhoo (Mauritius)

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

Commission for Atmospheric Sciences (CAS)
President:

A. Eliassen (Norway)
Vice-president: A. V. Frolov (Russian Federation)
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President:

O. G. Rutashobya (United
Republic of Tanzania)

Vice-president: B. Stewart (Australia)

R. P. Canterford (Australia)
(actklg)

Vice-president: Vacant
Joint WMO/lOC Technical Commission for
Oceanography and Marine Meteorology
(JCOMM)
Co-presidents: J. Guddal (NorNay)
S. Narayanan (Canada)

.

STRUCTURE OF THE WORLD METEOROLOGICAL ORGANIZATION
CONGRESS
The supreme body, on vvhich all Members
are represented; meets every four years

REGIONAL ASSOCIATIONS

TECHNICAL COMMISSIONS

Regional Association I (Africa)

Commission for Basic Systems (CBS)

Regional Association II (Asia)

Commission for Instruments
and Methods of Observation (CIMO)

Regional Association III
(Soutll America)

Commission for Hydrology (CHy)

Regional Association IV
(North America, Central America
and the Caribbean)
Regional Association V
(South-West PaCific)
Regional Association VI
(Europe)

Working groups and rapporteurs
of regional associations

.

--------...

Commission for Atmospheric Sciences (CAS)
Commission for Aeronautical Meteorology (CAeM)

EXECUTIVE COUNCIL

I:==J

Consists of 37 members,
including the President.
three Vice-Presidents and
the six presidents of the
regional associations,
who are ex officio
members: meets annually

-

W

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

Regional hydrological advisers

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

Other bodies which are aHiliated with WMO,
e.g. JSC for WCRP, IPCC, 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 following:
Tlw World M('t('orolog;cal Congr('l';l';. th,·' slIprpme body nftlw Organiwtinn, hring;; together the delegates of Members once every four
years to determine general policies for the fulfilment of the purposes of the Organization, to approve long-term plans, to authorize maximum eX1>enditures for the following financial pel;od, to adopt Technical Regulations relating to international meteorological and operational
hydrological practice, to elect the President and Vice-Presidents of the Organization and members ofthe Executive Council and to appoint
the Secretary-General.
The Executive Council, composed of37 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 America, Central America and the Caribbean; South-West Pacific;
and Europe), composed oflVIembers, coordinate meteorological and related activities within their respective Regions.
The eight technical commissions, composed of expelts designated by Members, study matters within their specific areas of competence (technical commissions have been established for basic systems, instruments and methods of observation, atmospheric sciences, aeronautical
meteorology, agricultural meteorology, oceanography and marine meteorology, hydrology, and climatology).
The Secretariat, headed by the Secretary-General, serves as the administrative, documentation and information centre of the
Organization. It prepares, edits, produces and distributes the publications of the Organization, carries out the duties specified in the
Convention and other Basic Documents and provides secretariat support to the work of the constituent bodies ofWNIO described above,
It is located at 7 his, avenue de la Paix, Geneva, Switzerland. Postal address: World Meteorological Organization, P.O. Box 2300,
CH-1211 Geneva 2, Switzerland. Homepage: http://www.wmo,int
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Assistance under UNDP and trust funds (1999-2003)

Table I

Number of countries which
received UNDP and/or
trust fund assistance

Value of assistance provided
in US$ (thousands)

-

-

Year

WMO ANNUAL REPORT 2003

UNDP

c-

Trust fund

UNDP

Trust fund

Total

-

--~

.

1999

11

57

1773

8113

9886

2000

18

48

3964

8485

12449

2001

14

52

5502

9529

15031

2002

7

61

2489

7172

9661

2003'

6

71

1940

8840

10780

-Provisional estimates at 31 December 2003

WMO technical assistance in 2003
(total delivery: US$ 23.34 million)

1.1%
Breakdown by source of funds

c==::J

UNDP
TF
VCP(F)

9.4%
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_

VCP(ES)

c==::J

RB

Nationality of WMO consultants who served in 2003

Table 11

Nationality

Associate National Volunteer Other

Australia
Bahrain
Barbados
Benin
Botswana
Brazil
Burundi
Canada
Chile
Colombia
Czech Republic
Djibouti
Dominican Republic
Ecuador
Egypt
Eritrea
Ethiopia
Fiji
Finland
France
Germany
Guatemala
Italy
Kenya
Maldives

Table III

Field of study

2
1

76

6

2

2
5
2
1
2
2
4
1
1
1
2
1
6
9
2
1
13

Total

2
1
1
1
1
76

2
5
2
1
2
2
4
1
7
1
2
1
6
9
2
1
13
2
1

Nationality

Mali
Mexico
Mozambique
Netherlands
Niger
Nigeria
Rwanda
Spain
Sudan
Swaziland
Trinidad and Tobago
Uganda
United Republic of
Tanzania
United States of
America
Venezuela
Zambia
Zimbabwe
Total
(from 42 countries)

UNDP

C!in:at0~c'g'i:

Electronic engineering

12.0

Hydrology

116

TF

Meteorological forecasting
8.0

Numerical modelling

RB

1072

1
1
1
2
2
1
1
6
1
1
1
1

1
32
1
2
2
1
1
6
1
1
1
1

2

2

5
1
3
1

5
1
3
1

92

208

139.8

9.0

4.0

25.1

57.0

520.9

134,0

2.0

14.0

144.0

212.8

14.0

27.0
82.1

36.5

699.4
9.0

9.0

Synoptic meteorology

Total

24.0
68.8

Instruments

Total

VCP

32 R

24.0

Others

31

Total

Distribution of fellowships (person x man h) in 2003 by field of study
(figures r unded up to nearest ecimal point)

Computers

Meteorology

Associate National Volunteer Other

12.0

12.0
74.0

56.6

16.2

18.6

165.4

118.0

734.0

318.5

215.1

1 385.6
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WMO fellows (person x month) by nationality
under training in 2003

Table IV

--------_._---Programme / (person x month)
Nationality

---UNDP

VCP

RB

TF

Total

Region I
3.2
2.0

3.2

9.8

Bahrain

22.8

Burundi

7.0

7.0

China

Cameroon

7.0

7.0

Maldives

22.0

9.0
23.0

7.0

14.0

Mongolia

14.0

18.0

Myanmar

2.0

Congo

24.0

1.6

7.0

31.0

Nepal

8.0

8.0

Oman

23.5

31.7

Eritrea

2.0

Ethiopia

5.0

Gambia

11.8

6.5

9.0

27.3

Thailand

Ghana

9.0

6.5

11.0

26.5

Turkmenistan

Guinea

7.0
49.0

Kenya
2.0

Liberia
Libyan Arab Jamahiriya

Mozambique
11.3

Niger

2.0

Nigeria

6.8

Rwanda

2.0

Sao Tome and Principe

7.0

Seychelles
Sudan
Swaziland
Uganda
United Rep. of Tanzania
Zambia

0.5
0.3

6.8

13.0

7.0

22.0

3.2

7.0

10.2

19.0

3.2

3.2

6.5

6.0

12.5

3.2

6.0

20.5

12.0

Republic of Yemen

12.0

3.0

15.0

Tajikistan

49.0

0.8

49.8

113.0

0.8

113.8

2.0

0.8

2.8

6.2

341.8

1.0

Uzbekistan

1.0

Total (Region 11)

118.0

205.6

12.0

13.3
7.0

9.0
7.0

6.5

6.5
16.0

38.5

4.0

6.0

9.0

32.3

6.5

2.0

3.2
10.8

5.2
7.0

119.9

Region III
Bolivia
Brazil

18.5

18.5

8.0

8.0

Colombia

16.0

16.0

Ecuador

14.0

14.0

1.0

1.0

7.0

12.2

Peru

11.0

11.0

Venezuela

14.0

14.0

Total (Region Ill)

71.5

71.5

3.2

Zimbabwe

--Total (Region I)

1.6
12.0

2.0
6.5

102.1
2.0

2.0

9.0

19.0

2.0
16.8

14.8

72.0
7.0

6.5
16.0

0.8

49.5

6.5

72.0

Mali

Sierra Leone

7.0

2.0

Mauritius
Namibia

2.0
3.2

1.0

1.0

6.0

Malawi

Total

9.0

7.0

Lesotho

RB

96.0

12.0

Guinea-Bissau

TF

1.0

Chad
Egypt

-----302.8 199.5

190.8

693.1

---

48

VCP

96.0

Bangladesh

11.0

Cape Verde

UNDP

Region"

Angola
Botswana

Programme / (person x month)
Nationality

Table V

Table IV (continued)

Host countries which trained
WMO fellows in 2003
by person x month

Programme / (person x month)
Nationality

---------_.

UNDP

VCP

RB

TF

Total

Host country

Australia
Bahrain

Region IV
Antigua and Barbuda

3.0

3.0

Barbados
Canada

Bahamas

4.0

4.0

Cape Verde

Barbados

3.1

3.1

Cuba

2.0

2.0

China
Egypt
France

Dominica

2.0

Dominican Republic

2.0

7.0

Haiti
26.0

Panama

12.0

Trinidad and Tobago

68.0

Total (Region IV)

26.0

Indonesia

12.0

Kenya
Madagascar
Malaysia

7.0
37.0

Mexico

37.0

Germany
India

54.1 107.0

68.0

3.0

164.1

UNDP

Indonesia
Philippines

__
..

.•.

8.0
1.0

8.0
1.0

9.0

9.0

-

Total (Region V)

RB

71.0

3.0

18.0
10.0

107.0

34

37.0

148.0
12.0

0.6
20.0

0.6
20.0
18.1

18.1
439.0

6.0

445.0
7.0

11.0

23.0
91.0
3.1

7.0
12.0
91.0

Switzerland
United Kingdom
United States of America -

41.9
35.0

Venezuela

118.0

8.0
170.8
12.0
12.0

12.0

South Africa
Spain

18.0
151.0
37.0
0.1
16.0

0.1
8.0
8.0
22.8

74.0
9.0
0.5

0.5

8.0

Total

2.0
96.0
9.0

Philippines
Portugal

TOTAL
(25 host countries)

TF

2.0
96.0

Republic of Korea
Russian Federation
Senegal

Region V

VCP

3.1
84.0

10.0

135.9
35.0

0.5

0.5

734.0

318.5 215.1 1 385.6

R gion VI
Estonia
Jordan

12.0

Lebanon

0.1

0.1

10.0

22.0

5.0

5.0

Palestine

72.0

72.0

Romania

7.0

7.0

Total (Region VI)
GRAND TOTAL
(71 nationalities)

91.0
118.0

734.0 318.5

15.1

106.1

215.1

1385.6
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WMO-No.

WMO·No.

Mandatory publications

Official records

Basic documents

923

Commission for Basic Systems, twelfth session (2000) Abridged final report with resolutions and
recommendations: Arabic

929

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

931

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

938

Commission for Climatology, thirteenth session (2001)Abridged final report with resolutions and
recommendations: Arabic

941

Commission for Atmospheric Sciences, thirteenth
session (2002) - Abridged final report with resolutions
and recommendations: Arabic

942

Regional Association VI (Europe), thirteenth session
(2002) - Abridged final report with resolutions: Arabic

945

Executive Council, fifty-fourth session (2002) - Abridged
final report with resolutions: Arabic-Chinese-Spanish

947

Commission for Instruments and Methods of
Observation, twelfth session (2002) - Abridged final
report with resolutions and recommendations:
Arabic-Chinese-English-French-Russian-Spanish

951

Commission for Agricultural Meteorology, twelfth session
(2002) - Abridged final report with resolutions and
recommendations: Arabic-Chinese

953

Commission for Aeronautical Meteorology, eleventh
session (2002) - Abridged final report with resolutions
and recommendations:
Arabic-Chinese-English-French-Russian-Spanish

954

Regional Association I (Africa), thirteenth session (2002) Abridged final report with resolutions: English-French

15

Basic Documents, 2003: Arabic-English-French-RussianSpanish

306

Manual on Codes
Volume 1.1 -International Codes, Part A (1995 edition)
Supplement No. 4: English-French-Russian-Spanish
Volume 1.1 -International Codes, Parts Band C
(2001 edition): Supplement No. 1:
English-French-Russian-Spanish

485

544

Manual on the Global Data-processing System
Volume I (1992 edition): Supplement No. 8
English-French-Russian-Spanish
Supplement No. 9: English-French-Russian-Spanish
Volume 11 (1992 edition): Supplement No. 2
English-French-Russian-Spanish
Manual on the Global Observing System
Volume I (2003 edition):
English-French-Russian

Operational publications
2

Meteorological Services of the world (bilingual
English/French): 2003 supplement

5

Composition of the WMO (bilingual English/French)
Editions: October 2002 and January, April, July and
October 2003

9

939
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Weather reporting (bilingual English/French)
Volume C1 - Catalogue of meteorological bulletins
2003 Edition
Volume C2 - Transmission schedules
2003 Edition
Reference Guide for Permanent Representatives of
Members with the World Meteorological Organization on
Relevant Procedures and Practices of the Organization:
Arabic

WMO-No.

955

960

961

WMO-No.

Commission for Basic Systems, extraordinary session
(2002) - Abridged final report with resolutions and recommendations: English-French-Russian
Fourteenth World Meteorological Congress (2003) Abridged final report with resolutions:
Arabic-English-French-Russian-Spanish
Executive Council, fifty-fifth session (2003) - Abridged
final report with resolutions:
Arabic-English-Fmnch-Russian-Spanish

Training publications
258

Guidelines for the education and training of personnel in
meteorology and operational hydrology, Volume I:
Meteorology (fourth edition): Russian

926

Introduction to climate change: lecture notes for
meteorologists: Englisn

World Weather Watch Reports
957

Annual reports of WMO
946

World Weather Watch - Twenty-first status report on
implementation: English-French

Other programme-supporting publications

Annual Report 2002: English-French-Russlan-Spanish

WMO Bulletin

Handbooks and service information
930

Compendium on tropical meteorology: English

958

Aircraft Meteorological Data Relay (AM OAR) Reference
Manual: English-French

Volume 51, No. 3: Russian
Volume 51. No. 4: Russian
Volume 52, No. 1: English-French-Russian-Spanish
Volume 52, No. 2: English-Fmnch-Russian-Spanish
Volume 52, No. 3: English-French-Spanish
Volume 52, No. 4: English-French-Spanish
Programme~supporting

publications-

Booklets for the public
949

WMO statement on the status of the global climate in
2002: English-French

950

The global climate system review: English

952

Our future climate: English-French-Russian-Spanish
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Arc ic Climale System Study
R ional Training Centre for Agrometeorology and Operational
Hydrology and their Applications
Aircrah Inllight Icing Project IWWRPi
Aircraf1 Meteorological Data Relay
Archival Climatic History Survey
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Europea Cooperation in the Fiet of Scientific and Technical Research
COol ission n Sustainable Development (UN)
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Comprehensive Nuclear Test Ban Treaty Organization
Data rescue
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Fro ts and Atlantic Storm Track Experiment
Forecast De nstration Project (WWRP)
Expert Team
InternatIOnal Weather Festiva
Global Almosphere Watch
Glo I Clima e 0 serving System
Global Data -processing Syste
Global Envrronmen Facility
Global Energy and Wate Cycte Expe<iment (WC RP)
Glo al Se Le 'el Observ-ng Syslem
Glo' aJ OCean ObseN
Syslem
Glo al Observi g Sys em
Global POSitioning System
Global Terrestrial Network-Hydrology
Global Telecommun cation System
GAW Urban Research Meleoro ical Enwonl11enl (AREP)
H'gll-lrequency
Hydrological Operational ulllpurpose System
Hydrological Cycle Observing System (component of WHYCOS)
Hydrolo9\' and Wate Resources Programme
Inlernalional Atomic Energy Agency
Internalional Ci\~1 Aviation Organization
International Coun i1 for Scienc
Implemenlation/Coordination 1i am
Inter·American Devetopmenl Bank
International Development Fund
International Globat Atmospheric C1~emislry Programme (ICSU)
Integra ed Global Observing Strategy
Integral Global Ocean Services System
International Groundwater Assessment Centre
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Internallon I Meteoro ical OrganIZation (predecessor of WMO)
Intergovernmental Oceanograpll c Commiss'on (UNESCO)
International Oceanograpruc Data and Information Excl,ange
Integrated Observing Systems
intergovernmental Panel on Climate Change (vVMO/UNEP)
International Strategy for Dsaster Reduction
International Tropical Cyclone Landfall Programme (AREP)
Joint WMO/IOC Technical Commission for Oceanography and i'llalil10
Meteorology
Joint Climate Research Fund (WCRP)
Joint Scientific Committee (WC RP)
Joint Scientific and Technical Ccmmittee
Mediterrane n Experiment WRP)
Southern Common Market (Argentll1a, Brazil, Paraguay and UrugL,ay))
Ma-n Telecommunication Network
Nati n t Cenl r or At ospherlc Resealc (USA)
Natic aJ Hydlol ical Service
National eleorological Centre
Natic I e eorologicat and Hydrologica Se_ e
National Meteorot
I or Hydromeleorotog,cal Sen ce
NatlonalOce 1I11C and Atmospheric Adminis rarcn (USA)
Numerical weather predrc Ion
Radio navigation system
Open Programme Area Group
Programme Area lCBS)
Public Weath r Services
Regional associa ion
Regional Basic Synoplic Networks
Resealch and Development Project IWWRP)
Re ional Meteorological Data Communication Nel<.':ork
Regi nal Meteorological Tra,ning Cen re
Regional Meteorological Telecommunication i-.Jetwork
Radar Ocean Sensing
Regional Specialized MeteorOlogical Centre
Regional Telecommunication Hull
Southern African Development Community
Satollite Distllilut;OI1 System
Scientillc Advisoly Group
Subsidiary Body for Scientifio and"]; c 1110logical Advice (UNFCCCj
Slratospherlc Processes and the_r Role in Climate
Science Steering Committee
Tropical Atmosphere 0 ean
Technica! Cooperation among Developing Countries
Tropical Cyclone Programme
Transmlssion Control Pro ocoVlnternet Pro ocol
Trust fund
Hemisph ric Obse,ving System Research and Predictability Expenment
Televs- inrra-red observation satellite (USA)
Transpo Corn. r Eurc e-Caucasus-Asia
United altons Convention to Combat Deser1Jlicahon
United Nations Conference on Envrronment and Development
United Nations De elcpment Programme
Ul1lted Nations Environ 1ell Programme
Umtcd Na ion EdLlcabonal, Scienti IC an Cultural Organization
Unoled Nations Framework Convention on Cllmale Change
Voluntary Cooperation Programme
Voluntary Cooperation Programme (Equipmenl an Services)
VOlun ary Cooper lion Programme (Fund)
Voluntary Ollsel'llI19 Ship
Virtual Traming li r-ary
1V0rld Area Forecast Centres
World Area FOlecast S s em
World Climate Applica ions and SenAces Programme
World Climate Progmmm
World Climate Research Programme
Working Group
Working Group on Hydrology
W 1I Hydrol ical Cycle ObselVing Syslem
World Radiation Centre
World Summit on Sust inable Development
Worl Wea 11er Research Pro ral ,me
Wor! Weall,er Watch

The major scientific and technical programmes of WMO

\V1\10 carries out its work through eight major scientific and technical progTammes.
he World Weather Watch Pl'og'l'amme is the backbone of the overall prog1'amme of WlVlO. It combines dataprocessing centres, observing systems and telecommunication facilities - operated by Memb rs - to make available
metl'orological and relutl'd gccOIJhysical infornwtion that is ne ded in order to provide efficient meteorological and
hydrolooical services within the countries. Tt also includes a Tropical Cyclone ProgTamme, in which more than 60
countri .' ar involved, \-wIO ,;atellite activitiE'~ \\"hich help to ensure the provision ofsntdlite data and products to
meet Members' needs and an In,,;tnllnents and ilethods of Observation ProgTamme to promote standardization
and development ofmeteorolog"ical and related observations.
The World Climate Progl'amme promotes the improvement of the understanding of climate processes through
internationally coordinated research and the monitoring of climate variations or changes. It also promotes the
application of climate information and s(~rvices to ussist in economic and social planning and development. The
research component of the ProgTamme is the joint re pon ibilityof iVMO, the International Council for Science
and the 'Intergovernmental Oceanographic Commission (lOC) of UNESCO. The Climate Impact Assessment and
Respon" Strategies component is coordinated by the nited ations Environment Programme.
The Atmospheric Research and Environment Programme promot atmospheric research, in particular
through the Global Atmosphere Watch, which integTates monitoring and re. earch activities carried out under the
Global Ozone Ob erving System and the BackgTo1.md Air Pollution IIonitOling Network and serves as a system to
detect change" in the composition ofthe atmosphere. The progTamme also includes weather-prediction research; a
Tropical '1 teorology Research Programme relating to studie,,; o[ monsoons, tropical cyclones, rain-producing tropical \\l'atlwr system,; and droughts; and a progTamme on physics and chemistry of clouds and weather modification.
The Applications of Meteorology Progl:amme comprise,.; [our vital areas of application of meteorological services and information: public wc,etther services, agricultural meteorology, aeronautical meteorology and marine
meteorology, and promotes the development of infrastructures and sc'rvices which are required in those areas for the
benefit of Member countries.
The Hydrolo ;y and Water Resources Progl:amme is concerned with the assessment of the quantity and quality of water resources in order to meet the needs of society, to permit mitigation of water-related hazards, and to
milintain or enhance the condition of the global environment. It includes standardization of all aspects of hydrological ob,;crvations and the orge nized transfer of hydrological techniques and methods. The Progrmnme is closely
coordinall~d with UNE~ ;CO's International Hydrological JJ l'Ogramme.
The Education and Training Prog'ramme holds th keyLo future development by prom.oting all efforts in
Ivl mb l' countries to ensure that the necJssary body of trained m teorologists, hydrologists, engineers and technicians is available. It is closely interrelated with all other major scientific and technical ProgTammes.
The Technical Cooperation Progl.'amme compri es the main.-tr am of organized transfer of nwteorological and
hydrological knowledge and proven methodology among the l'dembers ofthe Organization. Pal,ticular emphasis is
laid upon th d velopment of a wide range of services (related to weather prediction, climalology and hydrology J; on
the dev lopm nt and operation of k" y World Weather Watch infra tructurC'~;; and on 'upporting the Education aDd
Training ProgTamme ofY"VlvIO. The Prog1'amme is funded mainly by NDP. by W1V10 sown Voluntmy Cooperation
Programme, trust funds and the WTv10 regular budget.
The Regional Programme cuts ac1'O""; the other major 1\1"11,110 Programme' of relevance to the Regions and
addr :se' meteorological, hydrological and other geophysical issu \vhich are unique to and of common concern to
a Region or gToup o[ Hog"ions. It providc's Cl. framework for the formulation of most of the global WMO Programmes
and serves as a mechani,;m for their implemenLation at the national, subregional and regional levels. The
Programme provides support to regional (l:c",ociations and contributes to the development ofnationallVleteorological
and Hydrological Services through capacity-building and other priority activities identified by Member countries or
relevant economic g1'OUpS and organizations within the respective Regions.

