The World Meteorological Organization
'l'he World Meteorolof:,rical Organization (WMO), of which 185* States and Territories are Members, is a specialized agency of the
United Nations. 'l'he purposes of the Organization are:

(a) To facilitate world-wide cooperation in the establishment of networks of stations for the making of meteorological observations as
well as hydrological and other geophysical observations related to meteorology, and to promote the establishment and maintenance of centres charged with the provision of meteorological and related services;
(b) To promote the establishment and maintenance of systems (or the rapid exchange of meteorological and related information;
(c) To promote standardization of meteorological and related observations and to ensure the uniform publication of observations
and statistics;
(d) To further the application of meteorology to aviation, shipping, water problem§ agriculture and other human activities;
(e) To promote activities in operational hydrology and to further close cooperation between Meteorological and Hydrological Services;
and
(fj To encourage research and training in meteorology and, as appropriate, in related fields and to assist in coordinating the inter-

national aspects of such research and training.
(Convention of the World Mctoorological Organization, Article 2)
*On 31. December 2000
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The major scientific and technical programmes of WMO
WMO carries out its work through eight major scientific and technical programmes.
The World Weather Watch Programme is the backbone of the overall programme ofWMO. It combines dataprocessing centres, observing systems and telecommunication facilities- operated by Members -to make available
meteorological and related geophysical information that is needed in order to provide efficient meteorological and
hydrological services within the countries. It also includes a Tropical Cyclone Programme, in which more than 60
countries are involved, WMO satellite activities which help to ensure the provision of satellite data and products to
meet Members' needs and an Instruments and Methods of Observatio;; Programme to promote standardization
and development of meteorological and related observations.
The World Climate Programme 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 services to assist in economic and social planning and development. The
research component of the Programme is the joint responsibility ofWMO, the International Council for Science
and the Intergovernmental Oceanographic Commission (IOC) of UNESCO. The Climate Impact Assessment and
Response Strategies component is coordinated by the United Nations Environment Programme.
The Atmospheric Research and Environment Programme promotes atmospheric research, in particular
through the Global Atmosphere Watch, which integrates monitoring and research activities carried out under the
Global Ozone Observing System and the Background Air Pollution Monitoring Network and serves as a system to
detect changes in the composition of the atmosphere. The programme also includes weather-prediction research; a
Tropical Meteorology Research Programme relating to studies of monsoons, tropical cyclones, rain-producing tropical weather systems and droughts; and a programme on physics and chemistry of clouds and weather modification.
The Applications of Meteorology Programme comprises four vital areas of application of meteorological services and information: public weather services, agricultural meteorology, aeronautical meteorology and marine
meteorology, and promotes the development of infrastructures and services which are required in those areas for the
benefit of Member countries.
The Hydrology and Water Resources Programme is concerned with the assessment 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
maintain or enhance the condition of the global environment. It includes standardization of all aspects of hydrological observations and the organized transfer of hydrological techniques and methods. The Programme is closely
coordinated with UNESCO's International Hydrological Programme.
The Education and Training Programme holds the key to future development by promoting all efforts in
Member countries to ensure that the necessary body of trained meteorologists, hydrologists, engineers and technicians is available. It is closely interrelated with all other major scientific and technical Programmes.
The Technical Cooperation Programme comprises the mainstream of organized transfer of meteorological and
hydrological knowledge and proven methodology among the Members of the Organization. Particular emphasis is
laid upon the development of a wide range of services (related to weather prediction, climatology and hydrology); on
the development and operation of key World Weather Watch infrastructures; and on supporting the Education and
Training Programme ofWMO. The Programme is funded mainly by UNDP, by WMO's own Voluntary Cooperation
Programme, trust funds and the WMO regular budget.
The Regional Programme cuts across the other major WMO Programmes of relevance to the Regions and
addresses meteorological, hydrological and other geophysical issues which are unique to and of common concern to
a Region or group of Regions. It provides a framework for the formulation of most of the global WMO Programmes
and serves as a mechanism for their implementation at the national, subregional and regional levels. The
Programme provides support to regional associations and contributes to the development of national Meteorological
and Hydrological Services through capacity-building and other priority activities identified by Member countries or
relevant economic groups and organizations within the respective Regions.
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NOTE
The designations employed and the presentation of material in this publication do not imply the
expression of a ny opinion whatsoever on the part of the Secretariat of the World Meteorological
Organization concernin g the legal status of any country, territory, city or a rea, or of its a uthorities,
or concerning the delimitation of its frontiers or boundaries.
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In 2000, the World Meteorological Organization celebrated its golden jubilee, representing 50 years of service to the international community in
a multiplicity of activities relating to weather, water and climate (Photos: top right. P. Mosley; bottom left, B. Genier)
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The World Meteorological Organization's 50th anniversary in 2000 was celebrated throughout the year and
all over the world. A major highlight was a series of
events organized at WMO Headquarters in Geneva to
celebrate World Meteorological Day on 23 March, the
date the Convention of the Organization came into force
in 1950.
The understanding of meteorology, hydrology and
related geosciences has undergone unprecedented
strides in the last 50 years, as has awareness of the
important contribution that these sciences can make to
socio-economic development. WMO's 50th anniversary
was therefore an appropriate time to look back and
review the achievements, which were many and
varied, deriving largely from the Organization's unique
network of National Meteorological and Hydrological
Services (NMHSs) and its tradition of cooperation, of
which it is considered an international model. At the
dawn of the new century, it was an equally opportune
time to assess what the Organization wishes to achieve
and the direction it should follow in the future.
WMO's resolve is to build up the capacity ofNMHSs
so that they may contribute to the sustainable development of their respective nations and respond to
major environmental challenges. WMO's strategies
consist in contributing to humanity's efforts to address
the impacts of emerging issues such as globalization
and commercialization, as well as the problems of
population growth and environmental degradation. In
particular, WMO provides support to the needs of
Member countries concerning, inter alia, food security,
management of water, energy and other resources,
safety of transport, and the warning of, and protection
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from, natural disasters and the mitigation of their
impacts.
Indeed, the year was punctuated by a number of
weather-related disasters, such as floods in southern
Africa and Europe, and droughts in parts of Asia and
the Horn of Africa. The fact that these regions are so
widely different, geographically, climatically and socioeconomically, serves to remind humanity of the
unremitting need for WMO and the NMHSs to reinforce efforts in the protection of life and property of
populations in all parts of the world.
The unwavering determination and ability to adapt
to constantly evolving requirements will ensure that the
Organization deals with such challenges effectively.
Throughout the year, under all its programmes, WMO
worked to strengthen the capacities of NMHSs so that
they might benefit from, and themselves apply, rapidly
changing technologies and thus provide improved vital
services to users. WMO continued to collaborate with
partner organizations in the implementation of Agenda
21 of the United Nations Conference on Environment
and Development and the environment-related conventions, such as those on the protection of the ozone layer,
climate change, desertification and biodiversity, and various plans of action such as those related to food security,
habitat and information technology.
The year 2000 was the first year of WMO's thirteenth financial period. The achievements during the
year and, indeed, over the last 50 years assure us of the
dynamism inherent in the Organization to contribute
in addressing daunting environmental and socioeconomic challenges that humanity will face in the
21st century.

(G.O.P. Obasi)
Secretary-General
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Membership
At the end of 2000, the Organization's membership totalled 185,
comprising 179 Member States
and six Member Territories (see
Annex I).

Executive Councilfifty-second session
The fifty-second session of the
WMO Executive Council took place
at WMO Headquarters in Geneva
from 16 to 26 May under the
chairmanship of Dr J.W. Zillman,
President of the Organization.
World Weather Watch Programme

It was agreed that cross-programme
collaboration should be reinforced, in
particular with r espect to climate
matters. The project to redesign the
GOS was welcomed, as were the
CIMO initiatives to enhance collaboration and links b etween CIMO
and the regional associations and to
strengthen the role and capabilities
of Regional Instrument Centres.
The Council emphasized the need to
use up-to-date telecommunica tion
systems a nd services and to pay
special a ttention to the extern a l
assistance required by developing
countries for Internet applications.
It asked Members to continue
protecting the frequency allocations
used for meteorological systems and
environmental satellites. It urged
CCl and CAS to continue t heir
collaboration aimed at developing:
• An experimental verification
system to serve as a guide in
assessing the reliability of longr ange forecast products; and
• Proposals for a n infrastructure
required to generate seasonal-tointerannual forecasts.
The Council endorsed guidelines
for Consultative Meetings on High level Policy on Satellite Matters with
the aim of building a closer partners hip between Meteorol ogical a nd

WMO ANNUAL REPORT 2000

WMO ANNUAL REPORT 2000

Hydrological Services and environmental satellite communities.
"First-level" information on tropical
cyclones should be provided to users,
international media and specialized
centres. Further collaboration of the
Tropical Cyclone Programme with
relevant programmes, working
groups and other bodies would be
beneficial.

importance of developing standards
for the establishment, m anagement
and exchange of historical datasets,
at all stages, was stressed.
Atmospheric Research and
Environment Programme

The Council expressed satisfaction
with the Dobson spectrophotometer
intercomparisons organized in South
America and southern Africa, as well
World Climate Programme
as with the establishment of six
The Council approved the terms of GAW stations in developing counreference of the Advisory Group on tries. Close collaboration between
Climate and Environment a nd the World Weather Re sear ch
requested the Secretary-General to Programme and t he Tropical
explore the possibility of holding a Meteorology Research Programme
conference focusing on adaptation to was important for developing the
weather and climate, thus making a Internationa l Tropica l Cyclone
contribution t.o the review of Limdfall P rogramme. 'T'o support t he
progress made in the 10 years after research and training activities
UNCED. The pre sident of CCl envisaged under an umbrella project
presented an in-depth report and the on precipita tion enhancem ent, a
Council endorsed his views on future suitable infrastructure s hould be
high-prior ity activities of the developed with the participation of
Commission. The basis for an inter- WMO and Mem bers from the
commission task team on regional Mediterranean basin , s outh-east
climate centres was established. The Europe and the Middle East.
Participants in the fifty-second session of the Executive Council

1
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Public Weather Services Programme

The Council expressed support for
a pilot project to improve relations
with the international broadcast
media . Priority programme items
were capacity building and enhancing t h e visibility of NMSs, the
improvement of products and
services and a more active role of
NMSs in disaster mitigation and
reduction.
Agricultural Meteorology Programme

The Council s upported WMO's
continued participation in the
Climate Prediction and Agricultu re
Project and t he implementation of
pilot projects in Africa to promote
the best use of climate information
at farm level. It suggested th at, at
its next session, CAgM should study
how agricultural advice could best

AWARDS CONFERRED
BY EC-LII
• The forty-fifth IMO Prize was awarded
to Professor Emeritus Edward Norton
Lorenz (USA);
• The fifteenth Professor Dr Vilho Vaisala
Award for the best scientific paper on
meteorological instrumen:s and methods of observation was conferred on
Messrs E.R. Westwater, Y. Han,
J.B. Snider, J.H. Churnside, J.A.
Shaw, M.J. Falls, C.N. Long, T.P
Ackerman, K.S. Gage, W Ecklund
and A. Riddle (USA) for their paper
"Ground-based remote sensor observations during PROBE in the tropical
western Pacific";
• The Norbert Gerbier-MUMM
International Award for 2001 was
conferred on Messrs Lu Chun-Uan
and Chen Shun-Hua {Chna) for their
paper "Multiple linear interdependent
models (MUM) applied to typhoon
data from China";
• The 2000 WMO Research Award for
Young Scientists was conferred upon
Dr Charles Kironji Gatebe (Kenya) for
his Ph.D. dissertation entitled
"Characterization and tra1sport of
atmospheric aerosols at high altitude
on Mount Kenya".

2
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be provided to regional associations
or to Members.

the WMO Emergency Assistance
Fund.

Aeronautical Meteorology Programme

Regional Programme

The Council expressed satisfaction
with progress made in the
implemen tation of the World Area
Forecast System and the installation
of more than 200 satellite broadcast
terminals in some 150 countries. The
current volume of data provided by
the Aircraft Meteorological Data
Relay Programme was also a matter
of appreciation.

The Council supported the establishment of a Subregional Office for
Asia and a Subregional Office for
Europe during the thirteenth financial period.

Marine Meteorology and Associated
Oceanographic Activities Programme

Th e Council reviewed progress in
the transition from the former WMO
Commission for Marine Meteorology
to the J oint WMO/IOC Technical
Commission for Oceanography and
Marine Meteorology (JCOMM) and
app r oved the prop ose d interim
arrangement s for t he eo-presidency
and Management Committee for
JCOMM.
Hydrology and Water Resources
Programme

The president of CHy presented an
in-depth report. For future activities, stress was laid on sustainable
development, arid zones and island
States and the poten tial of t h e
change in the terms of reference of
CHy to better serve society.
Education and Training Programme

The Council considered the views
and r ecommendations of its Panel
on E du cation and Training and
agreed th at the external assessment
reports should be transmitted to the
RMTCs in Argentin a, Barbados,
Costa Rica and Egypt. It approved
the criteria developed by the Panel
for the award ofWMO fellowships
under th e regular budget.
Technical Cooperation Programme

The Cou ncil approved a number of
coordinated programm es within
th e fram ework for th e Volu ntary
Cooperation Progra m m e and t h e
new allocation of the VCP(F) for
the year 2000. It endorsed the
concept of establishing emergency
assistance response team s and the
simplification of pr ocedures for

Other matters

The Executive Council agreed that
the Secretary-General should move
forward with the development of
results-based budgeting in stages,
beginning with the next biennium
(2002-2003).
Working arrangements between
the Lak e Chad Basin Commission
an d WMO were agreed.
The Council requ ested the
Secretary-General to study the
possibility of a ministerial-level
conference to address the visibility
and status ofWMO and the NMHSs
and appreciation of their roles.
The Council set goals for its
Advisory Group on the Role and
Operation ofNMHSs in its work to
provide guidance for safeguarding
the integrity of the primary responsibilities of NMSs.
Mr Koji Yamamoto (Japan) was
designated acting member of th e
Executive Council in replacement
of Mr Yuso Takigawa, whom h e
also replaced on the EC Working
Group on Long-term Planning.

Other major WMO meetings
Meetings of a regional association
and two technical commissions took
place in 2000: the twelfth session
of Regional Association II (Asia)
in Seoul, Republic of Korea (19-27
Septemb er); the eleventh session
of the Commission for H ydrology
in Abuja, Nigeria (6-16 November);
and the twelfth session of the
Commission for Basic Systems in
Geneva (29 November-8 December).
These meetings are covered more
fully under the respective programmes in this report.

Information and Public Affairs
WM0 50

WMO celebrated its 50th anniversary (Wl\11050) in 2000 and many

WMO ANNUAL REPORT 2000

activities centred around this event.
The theme of World Meteorological
Day (WMD) was "WM0-50 years
of service". The ceremonies and
special events marking WM050
peaked on the occasion ofWMD (23
March) a nd the World Day for
Water (22 March), which this year
carried the theme "Water for the
21st century".
A week-long series of events
took place at WMO Headquarters
from 18 to 23 March:
• Open Days for the public and
the WM050 exhibition (18-19
March);
• School visits (20- 22 March);
• Scientific Media Conference
jointly organized by WMO, the
International Association of
Broadcast Meteorologists a nd
the International Weather Festival (FIM) (23 March);
• Press conference jointly organized with the FIM (23 March );
• Official World Meteorological
Day ceremon y (23 March);
• Round-table discussion eo-sponsored by FIM, the European
Meteorological Society and
WMO (23 March);
• Live television transmissions
jointly organized with the
European Broadcasting Union
and Television Suisse Romande.
During the two Open Days,
more than 3 500 people visited the
WMO building and exhibition. The
exhibition comprised, inter alia,
photographic displays, ancient and
modern m eteorological instruments a nd video-films. Real-time
satellite imagery, data-processing
and weather forecast demonstrations were provided by the Swiss
Meteorological Institute. A special
high-tech computer-driven presentation on a large screen of newly
observed and simulated space
datasets was presented in several
s h owings by the National Aeronautics and Space Administration
(NASA) Earth & Space Science
Electronic Theater.
More than 600 students from 22
schools also visited the building
and exhibition. They were briefed
on the activities and programmes
of the Organization and on the role
ofNMHSs.
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The WMO Headquarters building was officially opened to the public on 18 March by the
Secretary-General in the presence of Mr Pierre Muller, Mayor of Geneva (far left) and Mr Robert
Cramer (second from right), State Councillor and Head of the Department of Interior, Agriculture,
Environment and Energy, Geneva

The official WMD cer emony for calendar ; posters; a brochure on
WM050 was inaugurated by Prof. the achievements ofWMO entitled
G.O.P. Obasi. Among the guest WM0- 50 years of service (WMOspeakers were Bertrand Piccard, No. 912 ); an information kit with
the first (together with Brian a series of media briefs on WMO
Jones ) to circumnavigate the programmes; a video ; a radio
world in a balloon, and Senator pro gr::~mmP. ; a public service
Prof. J ames
Dooge, former announcement which was transParliament Speaker and former mitted internationally throughout
Minister of Foreign Affairs of the year; a CD-ROM; and souvenir
Ireland, a nd winner of the 1999 items. A WM050 homepage was
IMO Prize. The Russian polar developed on the WMO Website. A
researcher and Vice-Chairman of brochure for teenagers, entitled The
the State Douma, Dr Artur World Meteorological Organizaton
Chilingarov, also addressed the in your daily life, was published
ceremony, which was followed by jointly with the UN Economic
the presentation of awards to long- Commission for Europe and a
serving WMO staff members.
publication entitled Weather,
More than 100 television weather Climate and Water was produced by
presenters and media representa- a United Kingdom publisher.
tives, as well as renowned scientists,
attended the Scientific Media Major issues
Conference on Climate Change and A wide range of major issues
Variability.
presented WMO, its Members and
Other special events in subse- their respective NMHSs with
quent months were a special "WMO various challen ges and opportuDay" at th e Hanover 2000 Expo in nities. Those pertinent to the role
Germany in September and a and operation of NMHSs figured
special WM050 exhibition at the prominently, in the light of
United Nations H eadquarters in emerging global trends and indiNew York in October, coinciding vidual national circumstances.
with the Millennium Assembly.
There is scope for further enhancA large number of public infor- ing the role, visibility and status
mation products were developed of WMO and NMHSs, as well as
and distributed to WMO Members for further improving the apprein support of national WM050 cele- ciation of their contributions by
brations. These included a message government authorities and other
from the Secretary-General; a decision makers.
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The issues relating to the involvement of the media, academia and
the private sector in the work of
WMO and NMHSs also continued
to be addressed.
Developments on the international exch ange of meteorological,
hydrological, climatological, oceanographic and related data and
products continued to unfold and
were watch ed with close interest,
particularly in connection with the
implementation of Resolution 40
(Cg-Xll) and Resolution 25 (Cg-XIII).
Long-term planning

The Fifth WMO Long-term Plan
2000- 2009 (WMO-No. 908) and a
summary for decisions makers
entitled WMO looks forwardFifth WMO Long-term Plan
2000- 2009-Summary for decision
makers (WMO-No. 909) were
published. Work was carried out in
connection with the implementation of the Fifth WMO Long-term
Plan (5LTP) and towards the
preparation of the Sixth WMO
Long-term Plan (6LTP). The latter
is expected to contain the following
hierarchical elements: vision; strategic goals; obj ectives; a nd programme of activities.
These elem ents will be r elated
to the desired outcomes (r esults or
impacts) to which WMO and its
Members wish to contribute.
The review of the WMO structure is to be undertaken in the
light of the WMO vision for the
years to com e.
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International Strategy for
Disaster Reduction (ISDR)

Convention for the Protection of the
Ozone Layer.

Since the 1997/1998 El Nifio event,
t here has been an increasing
awareness within the UN system
of the need to consider a climatescale dimension to preparedness
and mitigation activities associated with natural disasters. WMO
is a Member of the Inter-Agency
Task Force established to provide
advice and guidance under the
emer ging structure for the ISDR,
which replaces the arrangements
operating during the International
Decade for Natural Disaster
Reduction. WMO is also s upporting th e work of three ISDR working
groups dealing with Climate and
Disasters (for which it has lead
responsibility), Early Warning
Systems, and Vulnerability and
Risk Assessment. WMO h as also
provided tangible support to th e
operations ofthe ISDR Secretariat
during its start-up phase.

Follow-up to the United
Nations Conference on
Environment and Development
(UNCED)
Many of WMO's ongoing programmes and activities by their
very nature su pport the implementation of the three en vironmental
United Nations conventions on climate change, desertifi cation a nd
biodiversity res pectively, which
came into force following UNCED
in Rio de Janeiro in 1992. This is
true a l so of the earlier Vienna
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Climate change

WMO support to the United
Nations Framework Convention on
Climate Change (UNFCCC) is
provided principally through its
spon sorship of the Intergovernmental Panel on Climate Change
(IPCC), which in 2000 enabled it to
complete drafts of the Third
Assessment Report; three special
reports; and one report related to
greenhouse gas inventories. WMO's
sponsor ship of the Global Climate
Observing System a lso enabled the
UNFCCC to make substantial
progress in the implementation of
articles of the Convention dealing
with research and systematic
observations. In addition, direct
support was given to the operations
of the UNFCCC Secretariat.
Desertification and biodiversity

WMO continued its direct assistance to the Secr etariat of the
United Nation s Convention to
Combat Desertification (UNCCD).
Specific activities to assist implementation of the Convention that
were supported by WMO included
the organization of expert group
meetings and the publication of
several reports dealing with
drought and desertification.
In 2000, WMO also began to step
up its involv ement in the implementation of the United Nations
Conventi on on Biodiversity, in
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A commemorative
envelope and (inset)
some of the special
stamps issued by
Member countries to
celebrate WMO's
50th anniversary
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particular to ensure that adequate
consideration is given to the role of
weather and climate factors in
determining biodiversity conservation in different ecosystem s.
Ozone

In 2000, in the Arctic lower stratosphere (10-22 km ), temperatures
were consistently 4-5°C lower
than the average for the last 30
years. As a consequence, significant ozone losses occurred in
upper-middle and polar latitudes.
At their great est ext ent in March ,
deviations of -20 to -30 per cent
(against the 1964-1976 aver ages)
could be found in an area poleward
of 65°N. Elsewhere in the northern
h emisphere during the same
period, there were negative deviations of 10- 12 per cent.
Over the Antarctic, the ozone
hole was most unus ual. Already, in
early August, an exceptionally
large area of very low stratospheric t emperatures was obser ved,
setting the stage for the earlierthan-us u a l development of the
a nnua l a ustral spring ozone h ole;
temperatures as low as -93°C were
obs erved. By early September, the
ozone h ole was the largest on
re cord, becoming also the deepest,

WMO ANNUAL REPORT 2000

WMO ANNUAL REPORT 2000

400
350

3'300

·c:

"c

g 250

-"
0

e.

0

200

1980- 1984
September zonal averages

1985-1989
1990- 1994

150

2000

lOO L-~__L _ _ l_ _~~--------~~------~~

-90
South Pole

-80

-70

-60
l atitude

·50

-40

-30

Atmospheric total
ozone amounts for
the month of
September by
latitude from
pre-ozone hole
period up to
September 2000

institutional changes t o support
t h ese r esponses.
In order t o facilitate a pr oces s
of wider staff cons ultations, the
Secretary-General established task
teams with a mandate to propose
more specific r ecommendations in
Review of the structure of
the areas of human resources develthe WMO Secretariat
opment, managem en t practice s,
The Report on the R eview of the internal communication and process
S ecretariat designed to improve simplification.
Implementation actions with
the effectiveness and efficiency of
the Secretariat was published in respect to the initial recommenda tions from t he teams ar e now under
June.
The report considers the chal- way. A comprehensive t r aining
lenges t h e Secretariat will have to programme to su pport th e recomface and iden tifies appropriate mendations will be mobilized from
responses. It proposes a n array of J anuary 2001.
with losses of total atmospheric
ozone exceeding 50 per cent of that
of pre-hole days. By late October,
however, it had rapidly dissipated
to become one of the smallest and
weakest of the past 10 years.
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Global Observing System (GOS)
The main objective of the
programme was the redesign and
establishment of a future composite
Global Observing System as part of
the overall moderni zation of the
WWW. This major ven ture, undertaken with the active collaboration
of other a pplications a r eas and
regional programmes ofWMO, will
evolve over several years. During
2000, coordinated action continued
through a series of expert meetings
held under the CBS Open
P rogramme Area Group on
Integrated Observing Systems
(OPAG-IOS). The first results of
evaluation studies of several observing systems wer e presented. In this
context, the second Coordination
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Group for the Composite Observing
System for the North Atlantic!WMO
Workshop on the Impact ofVarious
Observing Systems on Numerical
Weather Prediction (Toulouse,
March ) was a key event. The major
ou tcomes of that and other work
should soon result in practical solutions to t h e manifold problems of
redesigning the GOS.
One of the most significant events
in the practical modernization of the
observing system was the successful
conclusion of the search for a
replacem ent for OMEGA-base d
equipment . Advanced Global
Positioning System (GPS) upper-air
systems have been selected by more
th an 50 Members. It should also be
stressed that, following initiatives by
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CBS and CIMO and their expert
teams, as well as several NMHSs
a nd manufacturers, a number of
improvem ents to the GPS-based
r a diosondes were implemented to
overcome difficulties encountered by
Members when starting to use this
n ew technique.

Global Telecommunication
System {GTS)
The Regional Meteorological Data
Communication Network (RMDCN)
of Region VI (Europe), based on managed data-communication network
services, went into operation. At the
end of 2000, the RMDCN interconnected 31 NMSs, and others will join
in the future. The project for the new
RMDCN of Region Ill (South

TWELFTH SESSION OF THE COMMISSION FOR BASIC SYSTEMS
The Commission for Bas1c Systems (CBS) held rts twelfth session at
WMO Headquarters, Geneva. from 29 November to 8 December. it was
the largest meeting of a WMO technical commiss1on ever held,
attended by 192 participants representing 85 Members and 10 international organizations. it was preceded by a technical conference on
WMO information systems and services, which provided an effective
forum for evaluating options and technical developments in the field and
contributed to the capacity building activities carried out under the

www.
The Commission reviewed the effectiveness of its new working
structure since its adoption at CBS-Ext.(98) and agreed that it had been
successful. it also agreed to strengthen the integration of the working
results generated within the Open Programme Area Groups (OPAGs)
and the Implementation/Coordination Teams (ICTs) by including in their
membership the chairpersons of the Expert Teams (ETs) of the parent

OPAG. A eo-chairperson, designated by the CommiSSIOn, will assist
the OPAG chairperson in coordinating and overseeing the work and
priorities of the teams.
The session elected Or G. Love (Australia) as president and
Or A.l. Gusev (Russian Federation) as vice-president of the
Commission. The Commission established four ICTs, 17 ETs and
appointed seven rapporteurs, comprising more than 135 experts (see
opposite for the Working structure of CBS as adopted by the session).
Other experts will be nominated by regional associations, other technical commissions and relevant international organizations.
The Commission agreed to change the name of its Advisory
Working Group to that of CBS Management Group, to better reflect rts
responsibilities; its membership now consists of 10 experts from all
WMO Regions. The Commiss1on adopted four resolutions and eight
recommendations.

Opening ceremony of the twelfth session of the Commission for Basic
Systems (left to right: G.O.P. Obasi, Secretary-General of WMO;
S. Mildner; G. Love; and D. Schiesslj
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America) was almost ready for Team meeting. The plan for the WRC-2000 safeguarded frequency
implementation. The plan for an Improved Main Telecommunication bands that are crucial for meteoroimproved Regional Meteorological Network (MTN) through managed logical satellite and radiosonde operTelecommllllication Network (RMTN) network services was consolidated ation worldwide, a nd re-organized
of Region II (Asia) was reviewed with a view to its implementation by high-range frequency allocations to
towards further development via the year 2002. Data-communication meet the requirements of spaceborne
cost-effective information and com- techniques were reviewed to acceler- passive remote-sensing, taking into
mllllication technology. The RMTN of ate the migration towards lnternet- account technological and scientific
Region V (S outh Pacific ) has type data-commllllication procedures advances.
advanced by the implementation of (TCP!IP) on GTS circuits. This will
a frame relay network connecting also facilitate the upgrade of GTS Global Data Processing
three NMHSs a nd the use of satel- systems and t he introduction of System {GDPS)
lite-based components which link the PC-based systems in National Emphasis was laid on the enhancesmall nations in the Pacific. In Meteorological Centres (NMCs) of ments in more advanced GDPS
Region IV (North and Central several developing countries. The new centres and on capacity-building
America), the two-way satellite- comprehensive catalogue of meteo- me asures in developing NMCs.
based network RMTN was fully rological bulletins (Volume Cl ), Several advanced centres with
operational. A Regional Meteo- consisting of a database operated in massive parallel processor technolrological Data-Communication the Secretariat and updated through ogy increased their computing power,
Strategy and capacity-building pro- file transfer, has been implemented and implemented 4D-VAR Dat a
jects were developed for Region I with the participation of seven MTN Assimilation Systems , which
(Africa) with a view to overcoming centres (Melbourne, Moscow, Nairobi, improved the init ial fields for the
Offenbach, Sofia, Tokyo, Toulouse). forecast runs. They also developed
current operational shortcomings.
The CBS OPAG on Information All MTN centres plan to join in the further ensemble prediction systems,
Systems and Services (OPAG-ISS) near future.
especially for medium-range forepursued its activities for the further
WMO participated in th e World casts, and continued with developdevelopment ofGTS implementation Radiocommunication Conference ments in long-range forecasts with
and operation, in particular through 2000 (WRC -2000 ) in I stanbul, coupled ocean-atmosphere models.
an Implementation/Coordination Turkey, in May. The decisions of Of 18 7 NMCs, 16 were r u nnin g
global models and 62 were running
numerical weather prediction (NWP)
models. Many developing NMCs
COMMISSION FOR BASIC SYSTEMS
MANAGEMENT GROUP
were making increasingly more use
of modern workstation technology for
1
President, Vice-president plus Chairs and Co-chairs of:
I
I
t he processing, display and handling
I
OPAG on
OPAG on Information
OPAG on Data
OPAG on Public
1
of meteorological information and
I
Integrated
Systems
Processing and
Weather Services 1
1 Observing Systems
and Services
Forecasting Systems
products.
I
(lOS)
(ISS)
(DPFS)
Th e CBS OPAG on Data
~----------P rocessing and Forecasting Systems
ICTon PWS
ICT on lOS
ICT on ISS
ICTon DPFS
(OPAG-DPFS) developed recommendations on human resources capacET on Data
Emergency Response
ET on Product
ET on Observational
Data Requirements and
Activities Coordination
Representation
Development and
ity-building for NWP operations and
Redesign of the GOS
Group
and Codes
Service Assessment
applications, including workshops,
ET on Satellite
ET on Migration to
ET to Develop a
ET on Warnings and
attachments at a dvanced centres
Utilization
Table-driven
Verification System on
Forecasts. Exchange,
and long-term fellowships, as well as
Long-range Forecasts
Understanding and Use
and Products
Code Forms
joint projects for implement ing and
ET on the
ET on Requirements
Inter-Programme ET
ET on Media Issues
running regional NWP models. The
for Data from
on Future WMO
Infrastructure for
OPAG evalu ated t he impact of
Long-range Forecasts
Automatic Weather
Information Systems
Stations
changes t o t he GOS on NWP and
ET on Integrated
ET on Ensemble
studied
requirements to establish
Four rapporteurs
Data Management
Prediction Systems
procedures for early operational
on lOS
ET for the Improved
Two rapporteurs
detection of the impact of ch anges to
MTN and GTS
on DPFS
GOS on t he GDPS.
I
With r espect to improving and
Steering Group on
ET on Enhanced
Rapporteur on
Radio-frequency
Utilization of Data
WWW Monitoring
fine -tuning methods u sed in landCommunication Systems
Coordination
surface data-quality monitoring, it
was recommended to advance st andardization of procedures for reportICT- Implementation/Coordination Team
ET - Expert Team
ing precipitation and to recognize the
Global P recipitation Climatology

·------------------------------------------------r----------y-----------,-----

-
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Centre (GPCC) as the global centre
for quality monitoring of precipitation and verification of precipitation
forecasts, as well as for arrangements to exchange results from the
verification of s urface weath er
elements over the Internet.
The OPAG also addressed, particularly at a workshop in Beijing,
China (16-20 October), the promotion of wider dissemination and use
of products from ensemble prediction
systems (EPS). Other priority topics
included the generation of NWP
guidance on severe weather events,
the dissemination of seasonal forecasts by the ECMWF on its Website
for access by registered NMHSs, and
a standard verification system for
long-range forecasts. A new concept
for attaching informa tion on
perceived forecast skill to the corresponding forecast products was also
developed.
Regional GDPS training seminars
were h eld in t he Seychelles i n
October/November. These brought
m eteorologists from Region I up to
date in the best u se a nd management of NWP products received from
advanced centres.

Environmental Emergency
Response
In addition to updates to procedures
for response to nuclear and nonnuclear incidents, better means of
transmitting information to NMSs
a nd other u ser s ofWeb technology
h ave been explored. An em ergency
response exercise in June, conducted
in collaboration with IAEA, tested
modified operational procedures and
facilities for disseminating products.
Progress was made in th e planned
colla boration of WMO with t he
Comprehensive Test Ban Treaty
Organization (CTBTO), which, in the
future, will include the provision of
NWP and transport model products
to CTBTO and meteorological data
from CTBTO monitoring station s to
NMSs.

Data Management
No WMO Member experien ced any
significant interruption in t he provision or quality of data and products
aris ing from computer problems
r esulting from the transition to the
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year 2000. Because Members made
a dete rmined effort-some wit h
assistance through VCP(F) and multilateral support-all essential services continued without interruption.
Global access to, and use of, the
Internet continued their exponential
growth. CBS has developed a WMO
Guide on Internet P ractices, which
provide s guidance to NMHSs for
developing and implementing
Internet services in support of their
mission to provide information to the
public and to promote their visibility.
It was publis h ed on the WMO
Internet server in May and selected
information concerning th e merits
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and procedures of establishing a
connection to the Internet will be
printed and disseminated via hardcopy to NMH Ss that are not yet
connected.
Proposals on improved procedures
to monitor th e quantity and timeliness of data exch anged over the GTS
were developed and CBS agreed to
implement a pilot project to test the
n ew arrangement. The procedure
distributes the work to a number of
levels to minimize the impact on any
one centre. NMCs, RTHs, RTHs on
t h e MTN, GDPS centres and the
WMO Secretariat would each have a
s pecified role and thus shar e the

SELECTED WORLD WEATHER WATCH
PROGRAMME MEETINGS
Date and place

Title

27 February, 15 May
Third, fourth and fifth sessions of the RA VI RMDCN Operations
and 20 November
Committee
Reading, Un1ted Kingdom
HH4April
Geneva

Implementation/Coordination Team on Data Representation and
Codes

1Q-14April
Santo Domingo,
Dominican Republic

RA IV Working Group on Planning and Implementation of the
World Weather Watch-third session

2-5 May
Geneva

Implementation/Coordination Team on Information Exchange
Management

8-26 May
Nairobi, Kenya

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

21-25 August
Brasilia, Brazil

First session of the International Organizing Committee for
the WMO lntercomparison of GPS Radiosondes-Phase I

11-15 September
Geneva

Implementation/Coordination Team on the Global Observing
System-first session

25 September13 October
Davos, Switzerland

Ninth International Pyrheliometer Comparison (IPC-IX)
(conjointly organized wnh Regional Pyrheliometer Comparisons)

16-18 October
Geneva

Expert Meeting on WWW Operational Arrangements in the
Antarctic

23-27 October
Beijing, China

Technical Conference on Meteorological and Enwonmental
Instruments and Methods of Observation (TEC0-2000) and
Technical Exhibition (METEOREX-2000)

30 October3 November
Geneva

Coordination Meeting on the GTS Strategy in Africa

27-28 November
Geneva

CBS Technical Conference on WMO Information Systems and
Services
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load in accordance with their responsibilities. It is expected that, as a
result of implementing this integrated monitoring system, it would
be possible to increase the performance of the GTS and the operation
of the WWW as a whole.
A CBS interprogramme task
team, with th e participation of all
scientific/technical programmes of
WMO and several international
organizations, has formulated an
overall vision of future WMO information systems. The experts developed a logical topology for the future
system that was significantly differen t from the current GTS, which
includes new definitions for participating centres. It would rely upon a
combination of public and private
networks and utilize international
protocols and standards and off-thesh elf software. The conceptual vision
developed by the team could be
implemented with existing technology, but changes in responsibilities
between Members and between
centres might be necessary.
Data representation forms

There was an urgent requirement to
represent and exchange, in a standard format, new products and
datasets s uch as multi-analysis,
multi-model ensemble forecasts,
satellite imagery, forecast probability products, vertical cross-sections,
Hovmoller-type diagrams, multidimensional fields and multi-field
messages, trajectory and sensitivity
forecasts, singular vectors and
ensemble perturbations. CBS
experts therefore finalized the development of a new edition of the GRIB
code (GRIB 2), carried out validation
tests and CBS-XII recommended it
for operational implementation by
November 2001.
Work continued on the developm ent of a migration strategy for
wider use of table-driven formats.
This was done with a view to
improving the exchange of all meteorological observations by using the
BUFR and CREX Code Forms, so as
to meet all requirements for the
transmission of new parameters and
data types. Additions to tables were
approved to transmit new data such
as wind profile, soil temperature and
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turbulence. Some minor modifications were also proposed to aeronautical and buoy codes.

improved significantly the topicality
of the data. The WWW Operational
Newsletter is now mainly distributed via the Internet and also
contains, when available, information on additional data and products
relat ed to Resolution 40 (Cg-XII).

WWW Systems Support activities
The main activity was developing
the WWW Rehabilitation Master
Plan for RA I. The plan started with
a country-by-country analysis of the
status of essential WWW component
systems, in particular national datacollection mechanisms, automated
data-handling and processing capabilities, including meteorological
data distribution systems, and access
to the GTS. Based on this national
and multinational support, projects
were developed which form the
elements of a comprehensive plan
that will be submitted for review and
approval to a regional WWW coordination group.
Several expert visits were
arranged to help with equipment
maintenance and to provide technical assessments and advice. Other
activities for which support was
provided were: meetings of the
Composite Observing System for the
North Atlantic (COSNA); a WMO/
COSNA workshop for experts from
GDPS centres; training events for
experts from developing countries;
and the attendance of participants
from de veloping countries in
TECO/METEOREX-2000 and the
CBS Technical Conference on WMO
Information Systems and Services.
The Operational Informati on
Service continued to provide users
and operators ofWWW systems with
information and regular updates. As
well as in printed form, the information was made available on the Web
server, where weekly updates

Instruments and Methods of
Observation Programme (IMOP)
The programme continued to
address pressing user needs regarding instrumentation and methods of
observation.
The International Organizing
Committee for the WMO Intercomparison of GPS Radiosondes met
in Brasilia, Brazil, in August, to
prepare this important radiosonde
test, which will be carried out early
in 2001.
The ninth International Pyrheliometer Com parison (IPC-IX)
was h eld j ointly with Regional
Pyrheliometer Comparisons at the
World Radiation Centre (WRC) in
Davos, Switzerland, from 25
September to 13 October. In total, 65
radiation experts from 39 WMO
Member countries participated ,
including representatives of 18 of the
21 Regional Radiation Centres. In
all, 85 pyrheliometers were successfully calibrated. Participants also
had the opportunity to attend t he
symposia and workshops held
during the event.
The WMO Technical Confer ence
on Meteorological and Environmental Instruments and Met hods of
Observation (TEC0-2000), organized
under the auspices of CIMO, and
the Exhibition on Meteorological
Instruments, Related Equipment
and Services (METEOREX-2000)

Some 85 absolute
pyrheliometers of
various types were
successfully
calibrated at the
/PC-IX hosted by
WRCOavos,
Switzerland
(Photo: K. Schulze)
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SELECTED TROPICAL CYCLONE PROGRAMME MEETINGS
Date and place

Title

29 February-£ March
Muscat, Oman

WMO/ESCAP Panel on Tropical Cyclones- twenty-seventh
session

13-17 April
Santa Domingo,
Dominican Republic

RA IV Hurricane Committee-twenty-second session

5-11 September
RA V Tropical Cyclone Committee for the South Pacific and the
Rarotonga, Cook Islands South-East Indian Ocean-eighth session
13-17 November
Chiang Mai, Thailand

Regional Technical Conference on Tropical Cyclones and Storm
Surges

28 Nov.-4 Dec.
Macao, China

ESCAP/WMO Typhoon Committee-thirty-third session

were hosted conjointly by the China
Meteorological Administration in
Beijing from 23 to 27 October.
The Conference topics included a
wide range of instrument and
observing methodology issues. All
papers were published as Instruments and Observing Methods
Report No. 74 on CD-ROM.
Some 250 experts from 61 countries, of which 40 were developing
countries, attended TEC0-2000.
METEOREX-2000 w a s a unique
opportunity for t h em to dis cuss
iss ues of common interest with
representatives of the 56 manufacturers of ins trumen t s a nd equipment. The newly established
Instrument Catalogue, containing
information on types, performance
characteristics, and technical specifications of sensors, instruments and
equipment, was introduced.

Satellite activities
The satellites comprising the spaceba s ed component of the Global
Observing System, both polar-orbiting and geostationary, continued to
provide valuable services of imagery,
soundings, data collection and data
distribut ion . In 2000, the sp a ce based constellation was comprised of
GOES-8 and -10, GMS-5, GOMS N-1,
METEOSAT-5, -6 and-7, FY-2A and
2B, NOAA-12 , -14 a nd -15, FY-1C
and METEOR 2-20, 2-2 1 and 3-5.
NOAA-15 is the first in the TIROS-N
series t o fly t h e advan ce d TIROS
operational vertical sounder, including the Advanced Micro wa ve
Sounding Unit. Curr ent information
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IV; and the Australian Bureau of
Meteorology Tra ining Cent re for
RA V), thus marking an important
milestone for the WMO St rategy for
Education and Training in Satellite
Meteorology. The Executive Council
recognized the potential for expanding the t raining component by linking the RMTCs, and recommended
the est ablishment of close coordination and actions between RMTCs by
involving relevant science groups in
a system atic manner and by u sing
the idea of a virtual laboratory for
t r aining in satellite meteorology.

Tropical Cyclone
Programme (TCP)
related to satellit e status, broadcast
schedules and future plans can be
found on the WMO homepage at
http://w ww.wmo .ch and t hen by
selecting "WMO satellite activities".
Several noteworthy events
occurred during 2000. The first was
an Executive Council Meet ing on
a Mechanis m for Policy Level
Interaction with Operators of
Environmental Satellites in
January, that recommended the
holding of consultative meetings on
high-level policy on satellite matter s
at one- to two-year inter vals. The
second was the eo-sponsorship of six
centres of excellence by the satellite
operators (RMTC s in Niger and
Kenya for RA I; in China for RA II ;
in Costa Rica and Barba dos for RA

The TCP h as benefited greatly from
the continuing developme n t of
the Tropi cal Cyclon e Regional
Specialized Meteor ological Centres
(TC RSMCs): in February, RSMC La
Reunion (oper ated by Meteo-France)
provided t imely, high -quality advisory services during tropical cyclone
Eline, which averted more extensive
dam age, particularly to Madagascar.
A new tropica l cyclone n a ming
scheme introduced by t h e ESCAP/
WMO Typhoon Committee , in the
western N orth Pacific and Sou t h
China Sea, took effect on 1 J anuary.
An RA IV Workshop on Hurricane
Forecasting and Warning, and Public
Weath er Services was h eld at th e
RSMC Miami-Hurricane Cen t er
from 27 March to 8 April. It provided

Current configuration of the space-based subsystem of the Global Observing System
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refresher training for operational
forecasters in tropical cyclone warning systems and related public
weather services. Arrangements
were made for the attachment
during the hurricane season to
RSMC Miami of foreca sters from
NMHSs in RA IV.
At its eighth biennial session
in Rarotonga, Cook I slands, in
September, the RA V Tropical
Cyclone Committee for the South
Pacific and the South-East Indian
Ocean formulated a new technical
plan for developing services with a
realistic focus on activities which
could be pursued cost-effectively in
the near term.
The following item s were
updated: the global tropical cyclone
track and intensity dataset- report
format; the Fact Sheet on Tropical
Cyclone Names (a lso available
online: http://www.wmo.ch/web/
www/TCP/Factsheet%20No-15 .pdf);
and the TCP homepage.
The Australian Bureau of Meteorology organized the fourth Southern
H emispherP. 'T'rainin g Course on
Tropical Cyclones in Melbourne in
October for participants from island
countries of the South Pacific and
South-West Indian Ocean.
A WMO Regional Technical
Conference on Tropical Cyclones
a nd Storm Surges was held from
13 to 17 November in Chiang Mai,
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The track of tropical cyclone Eline from 8 to 23 February: the services provided by TC RSMC La
Reunion were effective in alerting the population and reducing damage in Madagascar and
Mozambique (Source: Meteo-France)

Thailand. During the Conference, a
meet ing was held to forge close
collaboration and establish a strategic partnership between the GOOSrelated activities of JCOMM and the
TCP in the improvement of stormsurge forecasting.
Publications issued by TCP
r egional bodies were Typhoon
Committee Newsletter No. 12, the
1999 Typhoon Committee Annual
Revi ew, the 1998-1999 Cyclone
Season in the South-West Indian
Ocean, and the 1998 Panel on
Tropical Cyclones Annual Review.
In December, a press release
a nnounced WMO Website links to
the TC RSMCs, the Tropical Cyclone
Warning Centres a nd the Central

Pacific Hurricane Centre. The booklet Twenty years of progress and
achievement of the WMO Tropical
Cyclone Programme (1 980-1999)
was published.

Antarcti c activities
The Expert Meeting on WWW
Operational Arrangements in the
Antarctic was held (Geneva, 16-18
October ). It reviewed and amended
the composition of the Antarctic Basic
Synoptic Network to provide more
data from the Antarctic continent.
The meeting also considered the use
of new telecommunication services,
such as the use of Low Earth Orbit
Satellites, as alternative means of
receiving Antarctic data and products.
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Coordination of
climate activities
As part of its responsibilities within
t he United Nations system, WMO
contributed significantly to a broad
range of climate and environmental
activities. As one of the UN Agency
Task Managers for the implementation ofAgenda 21, WMO, together
with UNEP, prepared a progress
report on achievements of objectives regarding Chapter 9-The
Protection of the Atmosphere. This
report h as been submitted for
consideration at the ninth session
of the Commission for Sustainable
Development (CSD). Contributions
to the work of the UN Framework
Convention on Climate Change and
the UN Convention to Combat
Desertification were also provided.
For the first time, WMO was represented at the Conference of the
Parties to th e UN Convention on
Biodiversity.
At its fifty-first session, t he
Executive Council established an
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Advisory Group on Climate and
Environment. At its first session,
the Group agreed that it would
consider in detail a number of
specific cross-cutting issues:
• Current distribution of responsibilities for climate-related
activities among the WMO
programmes;
• Agreements between WMO and
other organizations in the area
of climate and the environment;
• The options for assisting the
NMHSs of WMO Members in
developing their climate and
environment activities.

Intergovernmental Panel on
Climate Change
The Intergovernmenta l Panel on
Climate Change (IPCC ) m et for
its sixteenth session in Montreal,
Canada , from 1 to 8 May. It completed three IPCC Special Reports
each with a Summary for Policymakers: Land Use, Land Use
Change and Forestry; Emissions

Climate database expert installing CLICOM software at the African Centre of Meteorological
Applications for Development (Niamey, Niger)

WMO ANNUAL REPORT 2000

SELECTEDIPCC
MEETINGS
Date and place

Tttle

~15

March
Kathmandu, Nepal

IPCCWGIIIfifth session

1-8May
Montreal, Canada

IPCC-sixteenth
session

5May
Montreal, Canada

IPCC Bureautwentieth
session

11-12 December
Geneva

IPCC Bureautwenty-first
session

Scenarios; a nd Methodological and
Technological Issues in Technology
Transfer. It also completed the IPCC
Report on Good Practice Guidance
and Uncertainty Management for
National Greenhouse Gas Inventories.
The reports were made available to
the subsidiary bodies of the United
Nations Framework Convention on
Climate Change.

World Climate Applications and
Services Programme
The World Climate Applications
and Services Programme (WCASP)
focused mainly on climate applications and services for two human
activity areas: human health and
energy. The programme also made
contributions to the UN's Habitat
Programme.
WMO signed a Memorandum of
Understanding with the International Society of Biometeorology,
and began work to establish an
umbrella mechanism to ensure
rapid implementation of bilateral
and multilateral projects through
t h e U N Inter-Agency Network on
Climate and H ealth.
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SHOWCASE PROJECTS IN CLIMATE AND HUMAN HEALTH
WMO, together with partner organizations in the Climate Agenda and
national and municipal agencies, made considerable progress in the
Showcase Projects in Rome and Shanghai. These are designed to
apply climate information and weather forecasts for the reduction of
human deaths in extreme heatwaves. The HeaVHealth Warning
System algorithm was developed, tested and put into operation in
Rome, using forecasts provided daily by the Italian Meteorological
Service. The municipal health authorities began to develop the mitigation measures that will be taken when the system issues an alert.

With the collaboration of local Chinese experts, the team developed the Heat/Health Warning System for Shanghai. This work took
place at the University of Delaware, USA, and included consultations
with the Department of Public Health in Philadelphia. The Shanghai
system development was also supported through a WMO Voluntary
Cooperation Project funded by the USA, and by a contribution
through the World Health Organization.

Development team for the Shanghai
HeaVHealth Warning System

Support was provided for a World
Healt h Organization (WHO) seminar and workshop on climate
change, variabilit y and h u m a n
h ealth for sm a ll isla n d Sta t e s in
Apia, S a mo a . Th at a ctivit y was
followed by the Climate Information
and Prediction Service s (CLIPS)
Focal Points S eminar a n d
Applications Worksh op for RA V, in
Auckland, New Zeala nd. The con clusion s a nd r esu lt s of t h e Apia
works h op wer e exam in e d by the
Focal Points, and plan s were defined
to enha n ce t h e m ete orological
services to suppor t public h ea lt h
systems.
WMO becam e a eo-sponsor a nd
colla bor ated in t h e pl a n ning for
a co n fe r e n ce enti tl e d Clima t e,
E nvir onment and Huma n Health,
scheduled for 2002.
Climate and energy

WMO eo-sponsored the World
Clean Energy Conference 2000 in
Geneva in J an uary. It was attended
by representatives of t he United
Nation s Agencies, governments,
non-governmen tal organization s,

universities a nd industry. Two CCl
rappor teurs pa rticipated in the
Confer ence a nd made recommendations for improving WCASP's
services for th e energy sector.
The WCASP cont ribution to
the CSD Report on the Health of
the Atmos phere descr ibed t he
progress ma de in relating climate
t o h ealt h through applications,
such a s t h e Heat/Healt h Warning
Syst ems. Th e WCASP also contribut ed to the report to CSD-9
through WMO's participation in t he
UN Inter-Agency Task Force on
Energy and the Ad Hoc Open Ended Intergovernm ental Panel on
Energy.
Habitat

The Ha bitat Agenda was establish ed in 1996 to improve the
quality of human settlemen t s.
WMO contributed to the UN's
r eport on th e progress ma de in th e
five years since the United Nations
Conference on Human Settlem ents
(Habit at II) in Ist anbul, Turkey,
s ummarizing n ation al activities
with regard to five key areas in

the Habitat review, namely health
and safety, environmental man agement, water management, urban
pollution , an d disaster pr evention
and reconst ruction.
Climate Information and Prediction
Services (CLIPS) project

Regional Clim a t e Outlook Fora
in Africa h ave stimulated the development of national season al prediction services in m ost su b-Sah aran
count ries. An internation al workshop was organized to review these
for a in Pr etoria, Sou th Africa , in
October. The aim was to determine
how th e services could be improved
from the per s p ective of the endusers. A blueprint was prepar ed of
a system for disseminating climate
predict ions and for br idging t h e
gaps bet ween meteorological a n d
end-user communities.
Ca p a city bu ildi ng is b eing
a ddressed through the identification
of CLIPS Focal Point s in all Member
Stat es. These Focal Poin ts, as
experts in CLIPS-related issues, will
be a resource within NMHSs for
application projects, use of climate
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GLOBAL CLIMATE OBSERVING SYSTEM (GCOS)
GCOS (coordinated by WMO/UNEP/ICSU/IOC activities) focused its
efforts 1n 2000 on the implementation and further plann1ng of the
GCOS Initial Operational System (lOS), as well as on engaging its
sponsors and the United Nations Framework Convention on Climate
Change (UNFCCC) in those activities.
Progress was made in implementing the GCOS-IOS:
• Initial data monitoring, analysis and archiving were put in place for
the GCOS Surface Network (GSN) and the GCOS Upper Air
Network. WMO Members began to provide historical data, and
metadata from the1r GSN stations;
• A consensus on an optimum mix of operational ocean measurements was attained. The Integrated Global Observ1ng Strategy
(IGOS) Partnership agreed on the requirements for ocean satellite
measurements as part of its Ocean Theme report;
• Two major initiatives were developed at an international workshop
in Germany in June: a Terrestrial Carbon Observation activity to
document and understand the role of terrestrial carbon sources
and sinks as a part of an IGOS Global Carbon Theme and the
definition of a global hydrological observing network.
The fifth session of the Conference of the Parties (COP) to the
UNFCCC adopted two decis1ons to assist in implementing
GCOS. These invite all Parties to provide detailed national reports
on systematic observation in accordance w1th UNFCCC guidelines
(prepared by GCOS) and request the UNFCCC and GCOS
Secretariats to develop a process for synthesizing and analysing
the national reports. COP also requested the GCOS Secretariat, in
consultation with relevant bodies, including the Global Environment
Facility (GEF), to organize regional workshops to identify the capacitybuilding needs of developing countries. The COP also asked that an
intergovernmental process for GCOS be initiated. In response, Canada
hosted an informal meeting in February, which concluded that GCOS
should:

information, t r aining of end-users,
and th e interpretation of forecasts.
As an aid in th e tr ain ing process for
the CLIPS Focal Points, a serie s
of lectur es enti t le d the CLIPS
Curriculum h a s been initiated.
Given the urgency of the r equir emen t for regional climate centres, an
Inter- Commission Task Team h a s
been est a blis h ed (CCl, CBS, CAS
and CAgM) to consider th e issue and
report to the fifty-third session of t he
Executive Council. A CLIPS Expert
Team has been set up to consider the
verifica tion of sea sona l foreca s t s,
especia lly in the context of applications in specific sectors.
A CLIPS Showcase Proj ect was
completed in t he United Kingdom
that invest igated, at policy level,
the use of seasona l forecasts to
guide activities throu ghout th e food
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• Make more effective use of the relevant bodies of its Sponsoring
Agenc1es;
• Engage the UNFCCC bodies so that governments have a clear
opportunity to address observational deficiencies;
• Identify national coordinators to assist with national reports and
GCOS issues;
• Develop an Implementation Strategy to reflect its future role.
In May, the WMO Executive Council adopted a resolution that
urged Members to involve their NMHSs in preparing national reports
and in serving on their delegations to the UNFCCC-COP The Council
also requested the GCOS Secretariat to develop an implementation
strategy and report back to EC-LIII; to organize regional workshops;
and to assist Members, especially developing countries, in preparing
implementation plans to improve their climate observing systems. The
IOC Executive Council adopted a similar resolution.
The twelfth session of SBSTA offered further support for GCOS
actions to develop an intergovernmental process, to organize regional
workshops in the South Pacific and Africa, and requested GCOS to
continue reporting to SBSTA on developments in observing systems.
With support from WMO, UNEP, USA and Australia, the GCOS
Secretariat, in cooperation with the South Pacific Regional Environment
Programme, held the initial workshop in the South Pacific in August.
Also in August, the Australian Bureau of Meteorology hosted an
informal meeting of national coordinators for GCOS.
GCOS has defined a new Implementation Strategy whose aims are to:
• Strengthen partnerships with operational and research observing,
data management and distribution systems;
• Obtain support from national governments for implementing a
global observing system for climate;
• Build capacity and correct deficiencies in the GCOS-IOS regionally;
• Keep the GCOS-IOS relevant to users and promote cost-effective
improvements.

chain. Proj ects at the working level
and similar proj ects elsewh er e m ay
now be developed.
The CLIPS project was involved
in two WCRP/CLIVAR a ctivities:
t h e Working Group on Seasonal to
Inter a nnu al P r edictions; and t h e
Mrica Tas k Team. A major issue
for t h e lat ter is the development of
effective seasonal forecast m odels
for th e Mrican continent.
At the beginning of 2000, a major
m eeting on the applica tions of
seasonal to interannual predictions
was organized by the Atm ospheric
a nd Re sea rch Enviro n ment P rogr a mme in Cair o, E gypt, with th e
collabor ation of the CLIPS proj ect.
The m eetin g proved a s u ccessful
forum for t h e dissemin a tion of
m eth odologies of for ecast u se
amongst t he WMO community.

World Climate Data and
Monitoring Programme
Climate Change Detection Project

A m a j or task of t h e Clim a t e
Change Detection Proj ect during
the past year wa s to develop global
and regional in dices t o fa cilitate
the moni t orin g of clim a te
variability and the det ection of
climate change. Workshops will be
h eld in th e Ca r ibbean and West
Africa in earl y 2001 unde r t h e
au spices of the CCl/CLIVAR Joint
Worki ng Grou p on Climate
Ch a n ge D etection in support of
this objective.
CLICOM Project

Significant progress was made in the
identification of suitable advanced
climate d atabase m anagement
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systems (CDBMSs) for the CLICOM
proj ect. A CCl Task Group met in
May to u se the results of a questionnaire to establish evaluation criteria
for such CDBMSs and to determine
the strategy for the subsequent evalu ation by exis ting u sers of the
systems, and for the implementation
phases. The results of the evaluation
phase will b e made avail able in
February 2001 after an analysis by
a group of database m anagem ent
experts.
CLICOM installation and training
missions for current systems were
conducted in 11 African countries as
part of a Drough t Preparedness
Project eo-sponsored by France, the
United Kingdom and WMO. An RA I
Regional Training Seminar on
Climate Data Management Focusing
on Applications for Drought Preparedness was held at the African
Centre ofMeteorological Applications
for Development (ACMAD), Niamey,
Niger, in December.
Climate System Monitoring
(CSM) Project

Th e Web pages of th e World
Climate Programme now contain a
multilingual CSM page, a nd links
to several globa l and n ational
centres, which provide updated
CSM products on a routine basis.
The CSM site can be accessed from
the WMO homepage at http://
www.wmo.ch by clicking on "World
Climate Data and Monitoring
Programme" and th en "Access to
Global Climate System Monitoring
Products".
The WMO Statement on the
Status of the Global Climate in
1999
(WMO-No.
913 )
was
published.
A major effor t was expended
on preparing a book on the clim ate
of the 20th century and by th e
end of th e year the text and layout
were almost complete. Cambridge
University Press will publish th e
book in English at its own expense
and will pursue, as will WMO,
publication in other languages.
Data Rescue (DARE) Proj ect

A survey mission was conducted by
WMO in April to examine the
condition of climate records in
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SELECTED WORLD CLIMATE PROGRAMME MEETINGS
Date and place

Title

20-25 March
Niamey, Niger

Expert Meeting on CLICOM

2-17 April
Indonesia, Malaysia,
Myanmar. Viet Nam

CLICOM-DARE roving mission in RA 11 and V

3-7 April
CCI Advisory Working Group-twelfth session
Reading, United Kingdom
3-5 May
Geneva

CCI Task Group on Future Climate Database Management
Systems (CDMSs)

12-13 May
Geneva

EC Advisory Group on Climate and Environment-first session

23-24 May
Geneva

Planmng Meeting for Showcase Project on Climate and Health

17- 28 July
San Jose, Costa Rica

CLICOM/DARE Workshop in RA IV

25-29 September
Budapest, Hungary

Third Seminar for Homogenization and Quality Control in
Climatological Databases

2-6 October
Nairobi, Kenya

Meeting on the Development of a Climate Database
Management System for Developing Countries

16-20 October
Pretoria, South Africa

International Expert Meeting on Regional Climate Outlook Fora

29 Nov.-15 Dec.
Auckland, New Zealand

CLIPS Focal Po1nts Sem1nar and Applications Workshop for RA V

4-15 December
Niamey, Niger

RA I Regional Training Seminar on Climate Data Management
Focus1ng on Applications for Drought Preparedness

Indonesia, Malaysia, Myanmar and met in November to develop a future
VietNam.
strategy for the project. It includes
A CLICOM/DARE workshop was guidance for seeking major funding
held in San Jose, Costa Rica, from for joint ARC H ISS/DARE projects
17 to 28 July. An implem entation aimed a t locating and digiti zin g
framework for the future DARE IV priority climatological and hydrologproject includes the organization of ical data.
pilot projects to evaluate the use of
digital camera technology for World Climate Research
preserving climate data and facili- Programme (WCRP)
tating their digitization.
The WMOIIOCIICSU WCRP aims
In t h e related Archival Climatic at improving the understanding of
History Survey (ARCHISS) Project, climate as a scientific basis for
initia l and productive searches for predictions of global and regional
valu able historical d ata were climate variations on a ll timeconducted in the national archives of scales and to make projections of
Chile, Ecuador and Peru. Represen - the magnitude and rate of humantatives from the sponsoring agencies induced climate change. It is built
of the I nterna tion a l Council on upon a multi-disciplinary strategy
Archives, t h e United Nations that includes the investigation of
Educational, Scientific and Cultural all important physical aspects of
Organization (UNESCO) and WMO climate and climate change.
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Climate Variability and Predictability
(CLIVAR) study

CLIVAR focuses on the natural
variability of the combined climate
system compr ising a tmosphere,
ocean, land surfa ce and ice
m asses, and t h e cha nges in
respon se to natural process es a n d
hu man in fluences. Exten sive surface and u pper ocea n data will be
provided in th e tropical Pacific by
th e TAO/TRITON moored buoy
array, th e Pilot Moored Research
Array in the Tropica l Atla ntic a nd
t he deployment of a global array of
dr ifting floats (ARGOS). A j oint
assessment by WCRP and the
Scientific Committee on Oceanic
Research of the state of t he art in
r egard to air-sea flux determination a n d available produ cts has
been completed. Plans have been
developed under t he Va riability of
t he American Monsoon Systems
proj ect for sever al maj or field
pr ogr amm es in North and Sout h
America . The organ ization of
studies on the variability and
predictabilit y of African clima te
is under consideration. An inter nationally coordinated investigation
of t h e Asian- Australian monsoon
system and a strategy for su sof
th e
t aine d
ob servations
mon soon are under discussion.
Global Energy and Water Cycle
Experiment (G EWEX)

Steady progress h as been m a d e
in t h e pla nning of the GEWEX
Coordinat ed E nh anced Ob ser ving
Period (CEOP). This is a worldwide
interna tiona l effort to coordin a te
GEWEX r egional hydrological and
atmospheric studies and to collect
synchronous common dataset s over
t wo to thr ee years. These data will
form the basis of systematic research
into t h e i m pa ct of soil m ois tur e
on t h e glob a l climate system a nd
the fu ndam enta l rol e of landsurface/at mosphere interactions. In
conjunction with other components
of the WCRP, the CEOP will review
progress in the unders ta ndin g and
predicti on of the clima t e syst em
a nd in assessi n g t h e effects of
(energy/moisture) source and sink
regions forcin g or m odifyin g t h e
atmospheric circulation .
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SPARC Second Gener al Assembly,
held in Mar del Plata, Argentina,
Recent scientific r esults em phasize from 6 to 10 November, the following
the important role of the stratos- was reviewed: key stratospheric propher e in climate. The timeliness cesses, stratospheric indicators of
a nd r elevance of t he SPARC project climate change, and modelling and
a re evident. The ma in highlight of diagnosis of stratospheric effects on
a ctivities in 2000 was the comple- climate.
tion of a compreh ensive assessment
of th e concentra tion an d distribu - Polar research
tion of water vapour in the upper The scientific an d implementation
troposphere an d lower stratos- plan for a broader programme on
phere, as well as the processes the climat e and cryosphere (CliC)
controlling it . There are indications has been drawn up an d for mally
of an upward tren d in stratospheric a dopted as a component of the
water vapour, but u sable da t a WCRP. CliC will be a coordin ated
extend back only about 20 years study of the role of all parts of the
a nd uncertainties are la rge. At the cryosphere in th e global climate
Stratospheric Processes and
their Role in Climate (SPARC)

SELECTED WORLD CLIMATE RESEARCH
PROGRAMME MEETINGS
Date and place

Title

27-29 January
Honolulu, HI, USA

International Focused Workshop on the GEWEX Coordinated
Enhanced Observing Period

31 January~ February GEWEX Scientific Steering Group-twelfth session
Honolulu, HI, USA
13-17 March
Tokyo, Japan

Joint Scientific Committee for the WCRP- twenty-first session

8-9April
Santiago, Chile

CLIVAR Variability of the American Monsoon Systems (VAMOS)
Panel- third session

1-5 May
Melbourne, Australia

Baseline Surface Radiation Network (BSRN)-sixth science and
review workshop

2-5 May
Honolulu, HI, USA

CLIVAR Sc1entific Steenng Group-ninth session

11-15 September
Angra dos Reis, Brazil

GEWEX Hydrometeorology Panel-sixth session

9-11 October
La Jolla, CA, USA

Working Group on Coupled Modelling-fourth session

23-27 October
Melbourne, Australia

JSC/CAS Working Group on Numerical Experimentation-sixteenth
session Qointly with GEWEX Modelling and Prediction Panelfourth session)

23-27 October
Kiel, Germany

ACSYS/CiiC Scientific Steering Group-first session

1-3 November
Buenos Aires, Argentina

CLIVAR Working Group on Seasonal-to-lnterannual Predictlon-fifth session

6-1 0 November
Mar del Plata, Argentina

SPARC Second General Assembly

13-16 November
Buenos Aires, Argentina

SPARC Scientific Steering Group-eighth session
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system and an umbrella for the
ongoing activities of many different
bodies. The main scientific themes
to be addressed include: the atmosphere, snow/ice and land interactions; land ice and sea level interactions; the interactions of sea ice,
oceans and the atmosphere; the
role of the cryosphere on the global
scale; and the cryosphere as an
indica tor of climate variability a nd
change. The WCRP Arctic Climate
System Study (ACSYS) will continue for a further few years as an
important element of CliC.
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Cryosphere-climate Interactions

Heat exchange,
gas exchange

Climate modelling
Efforts continued to be devoted to
internationally coordinated modelintercomparison exercises as a
means of identifying and reducing
errors in climate simulations. The
current situation was reviewed at
a workshop on model systematic
errors hosted by the Australian
Bureau of Meteorology Research
Centre in Melbourne in October.
Comprehensive atmospheric and

WMO ANNUAL REPORT 2000

balance, runoff

Mass balance

runoff routing

and melt

Items in upper boxes indicate important state variables.
Items in lower boxes indicate important processes involved in interactions.
Arrows indicate direct interactions.

coupled model intercomparison
projects also continued. Standardized experiments with coupled
models should help in reaching

consensus on climate change. The
results produced by these activities
are a key input to the IPCC Third
Assessment Report.
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Introduction
The Atmos pheric Research and
Environment Programme (AREP)
coordinates a nd encourages the
research activities of Members in
atmospheric and related sciences,
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and provides a focus for coordina - for Atmospheric Sciences (CAS).
tion of the global monitoring of Th e WMO Research Award for
greenhouse gases, the ozone layer Young Scientists is also adminisand atmospheric pollutants. Devel- tered through AREP (see page 2).
opments in t h ese areas are the
The fifty-second session of the
responsibility of t h e Commission Executive Council expressed its

GLOBAL ATMOSPHERE WATCH (GAW)
GAW provides data and other information on the chemical composition
and related physical characteristics of the atmosphere, and their
trends. lt consists of a network of global and regtonal measunng
stations, supporting infrastructures such as calibration and data-quality
assurance centres, data centres and a number of strategic and
technicaVadvisory bodies.
In January and March, meetings of the Interim Scientific Advisory
Group for the East Asia Network resulted in approval of techmcal documents concerning acid deposition monitonng in the region, including
issues of data-quality assurance and control. Also in March at the
Terminal Tnpartite Meeting of the Parties, WMO and UNDP formally
closed the project that had seen the establishment of six new GAW
global monitoring stations at clean air sites in developtng countries.
WMO/GAW maintains close contacts with these stations to provide
assistance in their operations.
For the first time ever, a successful international Dobson spectrophotometer intercomparison was staged 1n Afnca. The event was
hosted by the South African Weather Bureau in Pretoria. Experts from
Algeria, Botswana. Kenya. Nigena. Seychelles and South Africa took
part. The comparison was aimed at ensuring high-quality ozone data
from the Region. GAW is also concerned with regional pollution issues.
WMO/GAW was appointed eo-chair of the recently established EMEP
Task Force on Modelling and Measurement, which met for its first
session in October.

Ozone-related activities continued to receive high priority. A series
of ozonesonde intercomparisons was conducted in Germany between
May and August: the GAW Scientific Advisory Group (SAG) for Ozone
held a session in Japan; WMO/GAW contributed significantly to the
Quadrennial Ozone Symposium also held in Japan; and GAW
convened a meeting on Brewer spectrometers to discuss all matters of
their operation. In addition, there was continutng strong interest in the
near-real-time Antarctic Ozone Bulletins providing information on the
annual ozone hole from its development in August until its disappearance in December.
Activities continued in further developing the GAW Urban Research
Meteorological Environment (GURME) project with the holding of a
WMO workshop in Malaysta on urban forecasting issues, followed
immediately by a session of the SAG for GURME. This group is overseeing the preparation of gutdelines to assist cities and regtonal
authorities deal effectively with urban pollution matters.
The existing Strategic Plan for GAW covered the period
1997-2000. The WMO Secretariat and the international GAW
community have begun an intenstve effort to update that Plan for the
period 2001-2007. The new Plan is expected to receive endorsement
from the next session of the EC Panel of Experts/CAS Working Group
on Environmental Pollution and Atmospheric Chemistry when it meets
in April 2001.

Participants in the landmark South African
Dobson Spectrophotometer lntercomparison

18

WMO ANNUAL REPORT 2000

satisfaction with the ma nner in
which the Programme and its projects were progressing. It appreciat e d the strengthe n e d links
b e tw e en the World We ather
Re s e arch Programm e (WWRP)
a nd other CAS, WCRP a nd CBS
activities, as well as with the role
of the CLIPS project of the World
Climate Programme, in organizing
an int e rnational wo r k s h op on
long-range forecasting. Additional
informa tion on this workshop is
provided below.
The selected list of AREP meetings (see box) reflects the scope of
i ssue s falling unde r the Programme's remit.

Global Atmosphere
Watch (GAW)
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SELECTED ATMOSPHERIC RESEARCH AND ENVIRONMENT
PROGRAMME MEETINGS
Title

Date and place

23-27 January
Ca1ro, Egypt

WMO International Workshop on Long-range Forecasting
and its Applications

18 March-1 0 April
Pretoria, South Africa

WMO/GAW International Dobson Spectrophotometer
lntercomparison

27-29 March
Geneva

GEF Terminal Tripartite Meeting for Project on Global
Mon1tonng of Greenhouse Gases Including Ozone

13-14 April
Moscow, Russ1an Federation

lntercomparison of Atmospheric Long-range Transport
Models for Mercury

26-27 April
Nice, France

Planning Meeting for a WWRP Project on Continuation of
FASTEX

3-5 May
Denver, CO, USA

IGAC Integration and Synthesis Project-Community
Review

15-24 May and
19-28 September
Julich, Germany

WMO/GAW Julich Ozone Sonde lntercomparison
Experiment

20 May-1 0 June and
23 July-5 August
Hohenpe1ssenberg. Germany

WMO/GAW European Dobson Spectrophotometer
lntercomparison

Emphasis continued on improving
d at a quality, availa bility a nd the
overall performance a t both the
globa l and regional stations of the
GAW n etwork for use in scientific
assessments and support to international conventions on protecting the
07.on e l ayer and cli m ate ch a nge.
P r ogr ess continued in the implem entation of the GAW Urban
Research Meteorological Environm ent project. Details are provided in
the box on the previous page.

30 June-1 July
Sapporo, Japan

GAW Scientific Advisory Group for Ozone

3-8 July
Sapporo, Japan

Quadrennial Ozone Symposium

World Weather Research
Programme (WWRP)

10-12 July
Tokyo, Japan

Sixth Biennial WMO Meet1ng on Brewer Ozone
Spectrometer Operation

The WWRP aims at fa cilitating
international efforts to develop
improved and cost-effective forecasting techniques; special emphasis is laid on high socio-economic
impact weather. A Scien ce Steering
Committee (SSC) provides overall
guidance.
The third session of the SSC,
held in Vancouver, Canada in
September, reviewed progress of
selected WWRP Research a nd
Development P rojects (RDPs) and
Foreca st Demonst ration Projects
(FDPs). The SSC was encouraged
by th e quality and qua ntity of
datasets obtained during t he
Special
Observation
Period
(7 September-15 November 1999)
of the WWRP Mesoscale Alpine
Programme, as well as with continuing efforts to provide access to
the dat a. The Commit tee was

7-11 August
Breckenridge, CO, USA

Rlth International Cloud Modelling Workshop

14-19 August
Kuching, Malaysia

GURME Forecasting Workshop and Second GURME
Scientific Advisory Group

7-12 September
Vancouver, Canada

Sc1ence Steenng Comm1ttee for the WWRP- third session

9-12 September
Galway, Ireland

Fourth Meeting of the GAW Scientific Advisory Group for
Aerosols and Aerosol Optical Depth

23-27 October
Melbourne, Australia

CAS/JSC Working Group on NJmerical
Experimentation- sixteenth session

30 October-1 0 November
Sydney, Australia

WMO International Training Workshop on Nowcasting

20-24 November
Geneva

Twentieth Session of the EC Panel of Experts/CAS Working
Group on Physics and Chemistry of Clouds and Weather
Modification Research

5-8 December
Tokyo, Japan

GAW Scientific Advisory Group on Precipitation Chem1stry
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SYDNEY 2000 FORECAST DEMONSTRATION PROJECT
In conjunction with the Australian Bureau of Meteorology (BOM), the
WWRP conducted its first Forecast Demonstration Project (FOP) over
the three-month period August-November 2000 in association with
the Sydney Olympic Games. The emphasis was on nowcasting;
state-of-the-art and complementary WWRP nowcast systems were
integrated within the infrastructure and forecast process of the BOM
Sydney forecast office. The aim was to enhance the provision of realtime nowcast services provided by the BOM. Nowcast systems
included: Generating Advanced Nowcasts for Deployment in
Operational Land-Surface Flood Forecasts from the United Kingdom
Meteorological Office (UKMO) and the University of Salford (United
Kingdom); NIMROD, developed by UKMO; Autonowcaster (National
Center for Atmospheric Research (NCAR), USA); the Warning
Decision and Support Syste11, developed by the National Severe
Storms Laboratory (National Oceanic and Atmospheric Administration
(NOM ), USA); the Canadian Radar Decision Support System,

developed by the Meteorological Service of Canada; a polarimetric
radar microphysical classification scheme, developed by the BOM
Research Centre; and SpecPROG, developed by the Hydrology
Branch of the BOM.
The BOM provided enhanced mesoscale observations from
Doppler and polarimetric radars, wind profilers and automatic
weather stations. These data were linked with other standard sources
and high-resolution numerical prediction information to feed the
WWRP nowcast systems. A Web-based guidance system with an
animation facility provided information on severe weather occurrence,
rainfall and wind changes. Direct interaction between forecasters and
WWRP system experts occurred in an operational mode. Integral
parts of the FOP involve the verification and impact studies under
WWRP gu1dance to assess the value and impact of the improved
services during the FOP. A WMO-sponsored Training Workshop was
held from 30 October to 10 November in conjunction with the FOP.

Example of the output from the NCAR Autonowcaster
associated with a hailstorm that occurred near Sydney
on 22 September 1999. The radar reflectivity is shown
with winds derived at a height of 180 m from the
adjoint of a numerical model run in real-time as part of
the Autonowcaster

impressed with examples of data
and prelimina ry findings from the
Aircraft In-flight Icing Project and
stressed th e need for a research
strategy to isolate the physical and
dynamica l factors that limit prediction skills associated with the
natural variability of clouds, a s
represented in forecas t models. The
SSC commended the Australian
Bureau of Meteorology and other
international participants in the
Sydney 2000 FDP for t heir effectiveness in bringing th e different
nowcasting systems to a state of
readiness. (See box above.)
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The Committee appr oved the
H emispheric Observing System
Research and Predictability Experiment (THORPEX ) as a new
WWRP RDP. The main objective of
THORPEX is to test the hypothesis that 2-10 day numerical forecasts of hig h-impact we ather
even t s c a n b e s ignific antly
improved by a dding high-quality
observations in critical areas of the
extra -tropical oceanic storm
t racks, as well as in other datasparse areas, a nd t hat cost-effective, new in situ observing systems
can be developed to provide t hese

re qui red ob servation s. T h e
Me dit erranean Experimen t on
Cyclon e s th at P ro duce Hig h
Impact Weat her was also approved
as an RDP. Owing to the substan t i a l socio- econ omic impact a nd
p oor perform a nce of numeri cal
predictions of h eavy war m-season
r ainfall, the SSC agr eed that this
should be the to pic fo r a n e w
research init iative.
Other weather-predict ion a ctivities in cluded the staging, together
wit h the WCP/CLIPS project, of a
WMO International Workshop on
Long-ra nge Forecasting an d its
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Applications (Cairo, Egypt, 23-27
January). The Workshop clearly
identified the need to enhance
capacities in many countries to
fully benefit from improved seasonal forecasts.

Second WMO Workshop on For ecasting Monsoons from Days to
Years is well under way.

Tropical Meteorology
Research Programme

A m ajor event was the twentieth
session of th e EC Panel of Experts/
CAS Working Group on Physics and
Chemistry of Clouds and Weather
Modificati on Research (Geneva,
20-24 November). A primary focus
of discussions was the review of
both the WMO Statement on the
Status of Weather Modification and
t h e Guidelines for Advice and
Assistance Related to Planning of
Weather Modifica tion Activities.
The proposed changes to these
documents will be considered by the
fifty-third session of the Executive
Council in June 2001.

This programme is designed to
promote and coordinate research
activities of Members in high-priority areas such as seasonal variability
and prediction of monsoons and
droughts. Over the past year, continuous efforts have been made , in
collaboration with the WWRP, to
develop an International Tropical
Cyclone Landfall Programme to
improve the specification of rainfall
and windfields both at the coast and
further inland as a cyclone makes
landfa ll. The organization of the

Physics and Chemistry of
Clouds and Weather
Modification Research
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Other initiatives included the eosponsorship of a cloud-modelling
workshop held in Colorado, USA,
in August, as well as assistance
to several countries in the
Mediterranean area to prepare a
proposal to establish a suitable
infrastructure for a future precipitation enhancement project.

WMO Technical Library
The WMO Technical Library continu ed to function as a source of
meteorological and hydrological
information for the staff of the
Secretariat, visiting experts, participants at meetings, staff of other
United Nations bodies, research
workers and students and teachers.
The Library database is accessible
via the WMO Library homepage:
http ://www. wmo.chlweb/a rep/lib 1/
homepage.html.
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Public Weather Services
(PWS) Programme

with threshold values already in
use.
The PWS Programme made imporPWS experts developed a pilot
tant strides in the past year and project on the establishment of a
the expert teams in the Open centralized Website to make the
Programme Area Group on PWS official NMS warnings available to
were instrumental in promoting media organizations. At present,
a nd achieving its objectives.
it is being tested for the collection
The Expert Team on Warnings and dissemination of information
and Forecast s Exchange Issues met on tropical cyclones in the
in Montreal, Canada (10-14 July). ESCAP/WMO Typhoon Committee
In the face of forecasts issued by region .
A set of guidelines on performance
sources other t han NMSs, the team
proposed a proj ect to centralize assessment of PWS, which was
official NMS forecasts and the produced by the Expert Team on
generation of an integrated product Product Development and Verifiof world city forecasts. Work on a cation and Service Evaluation, was
pilot project to test the feasibility of published as WMOtrD No. 1023. Two
the proposal is under way. The more technical documents on guidteam urged the establishment or ance materi al for developing
strengthening of bilateral and/or graphical presentation systems, and
regiona l operation to speed up PWS requirements for data and prodcross-border exch ange of warnings ucts, are currently being prepared.
and information on hazardous
In conjunction with the RA IV
weather conditions. It provided Workshop on Hurricane Forecasting
guidelines to initiate or enhance and Warning, a Workshop on PWS
agreements for such exchanges and was held in Miami, Florida, USA, for
furnished a list of hazard types, forecasters fr om the Region. A
Participants in the Regional Public Weather Services Workshop held in Melbourne, Australia,
in October
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Regional PWS Workshop was
conducted in October in Melbourne,
Aus tralia, for part icipants from
Regions I a nd V. A joint Region I
Training Seminar on Improvements
of GDPS and Public Weather
Services was h eld in November in
Mahe, Seychelles.
WMO continued to cooperate with
the Office for the Coordination of
Humanitarian Mfairs, through the
PWS Programme, for the provision
of meteorological and hydrological
information in support of UN
humanitarian missions r elat ed to
natural disasters and other crises.
An example was the arrangements
and coordination of information
during th e Mozambique floods
early in the year. During the
Sydney Olympics in September, the
PWS Website was linked to the
Olympic weather support site to
allow direct access to all available
information.

Agricultural Meteorology
Programme
Two CAgM working group meetings
took pl ace in Geneva: one on the
Impacts of Agrometeorological
Applications for Sustainable Managem ent of Farming System s,
Fores try and Livestock (11-14
September) and one on Communication of Agrometeorological Information (20-23 November).
A number of CAgM reports
and proceedings of international
workshops and regional meetings
organized by the Programme were
published. Collaboration continued
with many national and international organizations.
WMO eo-sponsored the International Workshop on Automated
Weather Stations for Applications
in Agriculture and Water Resources
Man agem ent: Current Use and
Future Perspectives (Lincoln,
Nebraska, USA, 6- 10 March ).
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WMO, the International Fund for
Agricultural Development, the Food
and Agriculture Organization of the
United Nations and the US Agency
for International Development
eo-sponsored the International
Workshop on Carbon Sequestration,
Sustainable Agriculture and Poverty
Alleviation (Geneva, 30 August1 September).
In cooperation with the Secretariat for the United Nations
Convention to Combat Desertification, the UNDP Office to Combat
Desertification and Drought and
the United States National Drought
Mitigation Center, WMO organized
an Expert Group Meeting on Early
Warning Systems for Drought
Preparedness and Drought Management in Lisbon, Portugal, 5-7
September.
In cooperation with the US
Department of Agriculture, WMO
organized an Expert Group Meeting
on Software for Agroclimatic Data
M a nagement (Washington, DC,
16-20 October).
WMO organized a Roving
Seminar on Geographical Information
Systems
and Agroecological Zoning (Kuala Lumpur,
Malaysia, 8-19 May) in collaboration with the Malaysian
Meteorological Service and the
Italian Institute ofAgrometeorology
and Environmental Analysis for
Agriculture.
A Ro ving Seminar on Agrometeorological Data Management
and Applications for SADC
Countries, eo-sponsored by WMO,
the US Department of Agriculture
Joint Agricultural Weather Facility
and the African Centre of Meteorological Applications for Development
(ACMAD ) was held from 19 to 30
June in Pretoria, South Africa.
WMO was represented at the
following meetings:
• Fifth meeting of the Subsidiary
Body on Scientific, Technical
and Technological Advice of
the Convention on Biological
Diversity (Montreal, Canada, 31
January- 4 February);
• International Conference on
Managing Natural Resources
for Sustainable Agricultural
Production in the 21st Century
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Agrometeorologica/ information assists date palm farmers in Qatar maximize their harvests
(Photo: M.V.K. Sivakumar)

•

•

•

•

•

•

(New Delhi, India, 14-18 Norbert Gerbier-MUMM International
February);
Award
First Management Meeting of The fifty-first session of the WMO
COST Action 718 of The Executive Council conferred t h e
Commission of the European Norbert Gerbier-MUMM InterCommunities on Meteorological national Award for 2000 on Drs
Calvet, Joel
Applications for Agriculture J ean-Christophe
(Brussels, Belgium, 17 March);
Noilhan, Jean-Louis Roujean,
Eighth session of the Commission Pierre
Bessemoulin, Maurice
on Sustainable Development Cabelguenne, Albert Olioso and
(New York, USA, 24 April- Jean-Pierre Wigneron for their
5 May);
joint paper entitled "An interactive
International Forum on Climate vegetation SVAT model tested
Prediction, Agriculture and against data from six contrasting
Development (New York, USA, sites", which was published in 1998
26- 28 April);
in the Agricultural and Forest
Meeting of the Task Force on Meteorology Journal, Vol. 92, pp.
Climate Prediction and Agri- 73-95. The award ceremony took
culture of the Global Change place in Geneva on 24 May.
System for Analysis, Research
and Training (New York, USA, Aeronautical Meteorology
Programme (AeMP)
26 and 28 April);
Side event "Carbon Sequestration, Training events included the annual
Sustainable Agriculture and United Kingdom/WMO training
Poverty Alleviation" at the thir- seminar on NWP Applications to
teenth session of the Subsidiary Aviation Forecasting (Reading,
Body for Scientific and Tech- United Kingdom, in July); two trainnological Advice of the United ing events on the processing, manipNations Framework Convention ulation and display ofWAFS data
on Climate Change (Lyon, France, and products (Mexico City in October
15 September);
for Spanish-speaking countries
Fourth Conference of the Parties in the Americas and in Niamey,
to the United Nations Convention Niger, in November, eo-sponsored
to Combat Desertification (Bonn , with ASECNA, for French-speaking
Germany, 11-15 December).
African countries). A training
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seminar on cost recovery for aeronautical meteorological services for
participants from countries in
Regions III and IV was also held in
Mexico City in October.
In support of its training effort,
the AeMP Web page was redesigned
and updated, and new material was
posted. This included lectures
presented at cost recovery seminars
and at the United Kingdom/WMO
NWP seminar. Technical Note No.
195 (WMO-No 770 )-Methods of
Interpretating Numerical Weather
Prediction for Aeronautical Meteorology-was published in Spanish
and French.
To da te, more than 200 satellite
broadcast terminals have been
in st alled in nearly 150 countries.
Plan s for the transfer of responsibility of the remaining Regional
Area Forecast Centres to the
London a nd Washington World
Area Forecast Centres (WAFCs)
were pursued. All the features
included in the high-level SIGWX
charts wer e converted to BUFR
format and transmitted on SADIS
on a trial basis. Backup procedures
between th e two WAFCs ensured
the continued availability of global
aviation data and products. Two
extra aviation NWP model runs per
day at 0600 and 1800 UTC and the
broadcast of GRIB r elative humidity fields up to 500 hPa were
implemented.
The International Civil Aviation
Organization (ICAO) Conference on
the Economics of Airports and Air
Navigation Services (Montreal,
Canada, June) considered a proposal
to remove the meteorological core
facilities and services from t hose
currently eligible for cost recovery.
WMO stressed the importance of the
contribution of the WWW components, including core facilities and
services to WAFS and air navigation
safety, a nd drew the a ttention of the
Conference to the negative impacts
on air safety that would result from
a drastic r eduction in funding for
a Meteorological Ser vice. The
Confer e nce agreed to r etain the
exis ting ICAO guidance on cost
determination. WMO was also represented at two other ICAO meetings:
the Meteorological Information Data
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Link Study Group (Washington, DC,
USA, in Februa ry) and the Aerodrome Me teorological Observing
Sys t em Study Group (Montreal ,
Canada, in May).
The third m eeting of the
Aeronauti cal Meteorology Data
Relay (AMDAR) Panel was held
in September in Geneva. Messrs
A.T.F. Grooters (Netherlands) and
M. Edwards (South Africa) were
elected chairman and vice-chairman
of the Panel, respectively. There had
been a 40 per cent increase in
AMDAR reports since October 1999.
Effective t echnical s upport to
AMDAR programmes had contributed to improved data quality and
a vailability. Substantial progress
had been ma de in the development
of sever a l n a tional and regional
AMDAR programmes, particularly
in Regions II and IV.
A workshop held prior to the
Panel meeting highlighted the development by the USA of water-vapour
sen sor s for use on commercial
airlines and considered proposals to
ensure the standardization of
aircraft software specifications, airsens or measurements and ways to
reduce AMDAR data transmission
costs.
The CAeM Working Group on
Training, the Environment and New
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Developments in Aeronautical
Meteorology (TREND) at its meeting in October in Hong Kong, China,
discussed the impa ct of new technologies, user requirements resulting
from integra ted air traffic management system s, free flight concepts
and reduced weather minima. It also
reviewed the ICAO Special Report
on Aviation a nd the Environment
and the IPCC Specia l Report on
Aviation and the Global Atmosphere.

Marine Meteorology and
Associated Oceanographic
Activities Programme
VOSCiim Project

A pla nning m eeting in November
1999 in Sout h a mpton, United
Kingdom, and one in October 2000 in
Asheville, NC, USA, led to the formulation of a project to establish, on an
operationa l b asis, a subset of the
Voluntary Observing Ships (VOS)
specifically to pr ovide th e observational data and metadata necessary
for climate , thus contributing in
particular to the common GOOS/
GCOS ocean climate module.
The subset of some 200 VOS will
be operated by at least 10 NMSs. A
Data Assembly Centre (DAC) has
been establish ed by the National
Clima tic Dat a Center (NOAA, USA)

SELECTED MARINE METEOROLOGY AND ASSOCIATED
OCEANOGRAPHIC ACTIVITIES PROGRAMME MEETINGS
Date and place

Title

27-31 March
La Jolla, CA, USA

JCOMM Ship-of-Opportunity Programme Panel- third
session

10-14 April

JCOMMSubgroup on Marine Cl matology-eighth session

Asheville, NC, USA
10-12 May

GOOS Steering Committee-third sess1on

Paris, France
Automated Shipboard Aerological Programme (ASAP)
Reading, United Kingdom Panel-twelfth session

27-29 September

16-25 October

Victoria, Canada

Data Buoy Cooperation Panel-sixteenth session
ARGOS Joint Tariff Agreement-twentieth meeting

30 October-1 November VOSCiim Project-second meet1ng

Asheville, NC, USA
6-10 November

Cape Town, South Africa

International Workshop for Port Meteorological Officers from RA I
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Participants in the EuroROSE meetings inspect the HF radar site and VTS centre on Fedje Island,
Norway (Photo: P. Dexter)

and a Real Time Monitoring Centre
by The Met. Office, United Kingdom.
A special m et a da t a catalogue for
participating s hip s will be maint a ined by the DAC in conjunction
with the observational data. Both
will be accessible through the proj ect
Website.
Radar ocean sensing

Ground-based high-frequency (HF)
radars (-2- 30 MHz) can be u sed to
determine certain sea-surface parame ters, including wave spectra,
surface current s and, by inference,
surface-wind vectors. Similarly, the
"sea clutter" observed on standard
n autical (X-band) radars can also be
analysed to derive estimates of wave
spectra. Development and research
work on this type of Ra da r Ocean

Sensing (ROSE) h as been under way
for some decades now and the radars
are nearing the level of r eliability
a nd management required for operational u se.
EuroROSE is a project undertaken by a consortium of s ix
European institutions in four countries with substantial funding from
the European Commission. Init ia l
u sers targeted by the project a r e
Vessel Traffic Service (VTS) operators and harbour and coastal marine
m an agers. The aim is to develop a
monitoring and prediction system for
m eteorological and oceanographic
conditions which combines observational data from HF groundwave
and n avigational X-band radars for
assimilation into high-resolut ion
(500 m) ocean models.
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In 2000, the project was centred on
two operational field experiments:
the first in collaboration with the
VTS centre on Fedje Island in
Norway (February/March); t he
secon d with the VTS centre near
Gij6n in n orthern Spain (OctoberMarch ). All six participating institutions contributed to the experiments,
which provided observational analyses of waves and surface current s,
together with analyses and forecasts
from high-resolution atmospheric,
wave and cu rrent models, updat ed
every hour over an approximately
40 km x 40 k m area. Both experime nts took place in operationally
sensitive areas, with dense ship traffic subject to strong currents a nd
high wave conditions.
Joint WMO/IOC Technical Commission
for Oceanography and Marine
Meteorology (JCOMM)

The Second Tra n sition Planning
Meeting for J COMM was host ed by
the IOC at UNESCO Headquarters in
Paris in June. The meeting reached
full agr eem ent on a proposal for a
substructure for JCOMM to put before
the first session of JCOMM (JCOMMl), including draft terms ofreference
for its subsidi ary bodies. Capacity
building was recognized as a major
issue, with the widespread availability
of expertise and facilities in all
JCOMM Member States being crucial
to its future success. An ad hoc group
was re-established by the meeting,
charged with finalizing a draft capacity-building strategy for JCOMM, to be
submitted to JCOMM-I.
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Commission for Hydrologyeleventh session

(United Republic ofTanzania). The
two working committees were
From 6 to 16 November, the WMO chaired by Messrs D.G. Rutashobya
Commission for Hydrology held its and B. Stewart (Australia ), assisted
eleventh session (CHy-XI) atAbuja, by Ms G. Wennerberg (Sweden) and
Nigeria, the first such session to Mr A. Terakawa (Japan).
be held in Africa. It was hosted by
The Commission received reports
the Federal Ministry of Water from its three working groups and
Resources, in close collaboration reviewed all aspects of the Hydrology
with the Federal Ministry of and Water Res ources Programme
Aviation. Administrative and logis- (HWRP). In particular, it made
tical support was provided by the recommendations concerning the
Department of Hydrology and the implementation of Resolution 25
(Cg-XIII)- Exchange of hydrological
Nigeria Meteorological Services.
Th e opening ceremony was com- data and pr oducts-and provided
bined with t h at of the Sixth inputs to the Sixth WMO Long-term
Technical Conference on Manage- Pla n and discussions on the strucment for Development of Meteoro- ture of the Organization.
logical Services in Africa tha t
The n eed for inter-agency cooperwas h eld a t the Centre of t h e ation at nat ional and international
Econom ic Communi ty of West levels was frequently raised and the
African States (6-1 0 November). Commission adopted a recommenThe ceremony was addressed by da t ion j oining wi t h UNESCO in
senior government officials and by supporting the proposal to est ablish
Prof. G.O.P. Obasi, Secretary- a n I nternationa l Groundwater
General ofWMO.
Assessment Centre.
The CHy session was attended by
The Commission kept in force rec90 participants, representing 50 ommendation s con cerning gl obal
Members and nine intergovern- d a t a bases and hydrological n etm ental and non-governmental work s, and the participation of
organization s, and was chaired by women. Three women were included
Prof. K. Hofius (Germany), presi- in the working groups that it estabdent of C Hy, assisted by the lished to undertake work on it s
vice-president, Mr D.G. Rutashobya behalf over the next four years: the
Participants in the eleventh session of the Commission for Hydrology
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CHyAWARD
At the opening of the eleventh session of
the Commission for Hydrology, on
6 November, a certificate was awarded
to Mr Max Kohler (USA) for outstanding
service to WMO and to the Commission,
which he presided for 10 years from
1959 to 1968.
Third World Meteorological Congress
established the WMO Commission for
Hydrological Meteorology in 1959 (the
title was later changed to Commission
for Hydrology) and Mr Kohler was
elected its first president. At the first
session of the Commission (1961), he
was elected president for the four-year
intersessional period and at the
Commission's second session in
September/October 1964, he was reelected president for a further term of
four years, making 10 years in total.

Advisory Working Group; the
Working Group on Water Resources
Assessment and the Working Group
on Forecasting and Prediction.
The Commission elected Mr D.G.
Ru t ashobya (United Republic of
Tanzania) as president of CHy and
Mr B. Stewart (Aust ralia) as vicepresident.
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Second World Water Forum
The Second World Water Forum
was convened by the Netherlands
at The Hague from 17 to 22 March
and covered a wide range of technical, economic and social freshwater
issues. It was attended by more
than 5 000 people and closed on
World Day for Water; the theme
was "Water for the 21st century".
The Forum culminated in a
Ministerial Conference, which
adopted t h e Declaration of The
H ague on Water Security in the
21st Century. The Ministers agreed
to work together with other stakeholders to develop a stronger water
culture. They committed themselves to work within multilateral
institutions, including the United
Nations, to strength water-related
policies and programmes.

Technology transferHydrological Operational
Multipurpose System (HOMS)
Version 2000 of the HOMS Reference Manual became available
online in July. The decrease in the
number of components (from 452 to
150) was compensated by a corresponding increase in the usefulness
of the individual updated components. New components are now
being sought.
The 125 HOMS National Reference Centres currently in operation
received promotional material on
HOMS in the form of a brochure and
a slide presentation. This material is
also available in electronic format on
the WMO Website.

Regional activities
Through the HWRP, the WMO
Secretariat provided technical and
administrative support to the
regional associations' working
groups on hydrology (WGH).
In RA I, many valuable historical
hydrological data are still being
kept in files and are at risk of being
destroyed by pests, fire and other
hazards. A hydrological data rescue
project was initiated by WMO with
a pilot study involving six countries. The project was completed in
Ghana a nd Rwanda and is at
various stages of implementation in
Chad, Gambia, Kenya a nd Togo.

Water is still not readily available for many millions of the world's population; conditions and access
are often difficult and even hazardous (Photo: K. Schulze)

In RA II, a regional workshop on
r eviewing national capability for
water resources assessment was
held in Russian for countries in
Central Asia (Tashkent, Uzbekistan,
September).
The eighth session of the RA
Ill Working Group on Hydrology
took place in Santiago, Chile, in
October with 22 participants
from 12 countries and eight of
the 12 Hydrological Advisers in
South America. The Group discussed the organization of a
workshop on hydrological warnings in cooperation with RA IV
and a project on the interchange
of hydrological data.
In RA V, the main focus was
on developing proposals for hydrological technician training, a PacificHYCOS and t h e needs of small
islands.
In Region VI, a subgroup of
the WGH continued its work on
reviewing the meteorological and
hydrological aspects of the current

flood forecasting
systems.

and

warning

Global Hydrological Network
for Climate
An expert meeting was organized
by WMO and the Secretariat of the
Global Climate Observing System,
in collaboration with the Deu tsch er
Wetterdienst (Offenbach, Germany,
26-30 June). The principal objective was to develop the framework
for a Global Hydrological Network
for Climate to be termed the Global
Terrestrial
Network-Hydrology
(GTN-H). It will complement existing networks such as WHYCOS
and will operate in close collaboration with existing data centres.
GTN-H will be concerned with
the terrestrial portion of the global
water cycle and will interface with
other aspects of the Earth system.
Activities will concentrate on
hydrological data and products,
including data acquisition and
a ssembly, product gen eration ,
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WORLD HYDROLOGICAL CYCLE OBSERVING SYSTEM (WHYCOS)
WHYCOS continued to progress; at the end of the year, 17 HYCOS
components were at various stages of development and implementation in all WMO Regions.
This year saw the completion of the first phase of MED-HYCOS.
The Initial Coordination Group and others stakeholders met in Tunis,
Tunisia, from 5 to 10 June, to review the current status of the project
and a proposal for the second phase of the project was subsequently
developed. Detailed information is available at http;Umecjhycos,com.
The current phase of SADC-HYCOS was extended until August
2001. At the end of 2000, 38 data-collection platforms had been
installed. During the February floods, some stations in South Africa and
Zimbabwe transmitted valuable data to Mozambique for use in flood
forecasting, warning and management. The Internet server of the
project, hosted by the Department of Water Affairs and Forestry in
Pretoria, South Africa, became operational in August lhttp://wwwsadchyco.pwv.gov.zalsadc). The importance of SADC-HYCOS as a
vehicle for providing transboundary hydrological information was
stressed during the International Conference on Mozambique Floods
(Maputo, Mozambique, 27- 28 October).
The implementation of the pilot phase of AOC-HYCOS started in
January with the participation of 11 countries. Activities are coordinated
by the Niger Basin Authority and the CILSS Regional Centre,
AGRHYMET. A key objective was the transfer and consolidation of the
Regional Hydrological Observatory for Western and Central Africa,
developed and operated by the French Institute of Research for
Development. The server and associated equipment, as well as all
physical information files, had been transferred to Niamey by July
(http://aochycos.ird.nel. The Pilot Regional Centre finalized agreements
with the National Hydrological Service (NHS) of each participating
country on the technical and financial arrangements for collecting data.
Each agreement includes a list of stations to be monitored in each
country. WMO has proposed the implementation of the project through
a number of large river basin subcomponents, which could be
launched in parallel, depending on the commitment of the stakeholders
and the availability of funds.

CARIB-HYCOS is being developed in two components; one covering continental countries and the other the island States. The proposals
were presented to the Caribbean Meteorological Council in December.
At the request of the European Commission. a more detailed presentation of IGAD-HYCOS was undertaken. Draft proposals for the Plata-,
Amazon-, Baltic- and Pacific-HYCOSs were prepared.
A draft proposal for an Arai-HYCOS was considered at a meeting in
Tashkent, Uzbekistan, in September. it will be developed in several
phases in parallel with other projects in the region.
A framework project of Danube-HYCOS was discussed at a meeting in Budapest, Hungary, in October. The meeting recommended that
the project focus should be on regional cooperation, exchange and
dissemination of data and information and transfer of new
technologies.
The development of Black Sea-HYCOS is a cooperative effort of
several NHSs of the riparian countries, the Permanent Secretariat of the
Black Sea Economic Cooperation and the WMO Secretariat. In 2000,
national reports and a regional synthesis report were completed. Funds
are being sought for preparing a detailed project document.
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Project document prepared
Project outline proposed
Other proposals
AuguS/2000
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distribution and archiving. A major
product will be information on
water availability and distribution.
The meeting recommended that
a Hydrological Observation Panel
should be established to guide the
development and implementation
of GTN-H and to ensure its effectiveness. It is expected that parts of
GTN-H will become operational in
early 2001.

Groundwater resources
assessment
In June, the Intergovernmental
Council for UNESCO's International Hydrology Programme
endorsed a proposal for the establishment of an International Groundwater Assessment Centre (IGRAC).
In November, CHy-XI added its
endorsement and encouraged countries and appropriate UN agencies
to support and collaborate in the
establishment and the functioning
of the Centre.
IGRAC will be responsive to user
needs and requirem ents for groundwater assessments by major United
Nations water-r elated programmes.
It will therefor e be fully integrated
in the existing network of data and
a ssessment centres such a s the
Global Runoff Data Centre, the
Global Precipita tion Climatology
Centre and the global water quality
databa se, which is implemented as
a collaborating centre of UNEP in
its Global Envir onment Monitoring
Programme-Water.
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SELECTED HYDROLOGY AND WATER RESOURCES
PROGRAMME MEETINGS
Date and place

Title

17-22 March
The Hague, Netherlands

Second World Water Forum

9-12 April
Davis, CA, USA

International Symposium on Integrated Water Resources
Management

26-30June
Offenbach, Germany

Expert meeting on the establishment of a Global Hydrological
Network for Climate

26-30 June
Addis Ababa, Ethiopia

Eighth Nile 2002 Conference

16-21 July
Perugia, Italy

International Symposium on Ten Years of the International
Decade for Natural Disaster Reduction (IDNDR)

19-21 July
Geneva

Third Meeting of the WHYCOS International Advisory Group

23-27 July
Iowa City, lA, USA

Hydroinformatics' 2000 Conference

20-22 September
Tashkent, Uzbekistan

Workshop on Water Resources Assessment-Review of National
Capabilities of the Central Asian States

1-40ctober
Wageningen, Netherlands

International Conference on Agricultural Effects on Ground and Surface
Waters, Research and Policy at the Edge of Science and Society

10-12 October
KobiP.nz, Germany

International Conference on Hydrological Challenges in
Water RP.sourcP.s ManagemP.nt

16-20 October
Santiago, Chile

RA Ill Working Group on Hydrology-eighth session

23-25 October
Geneva

First meeting of the Steering Group for the World Climate
Programme-Water (WCP-Water)

20-23 November
Perth, Australia

Third International Hydrology and Water Resources
Symposium

10-13 December
Pontresina, Switzerland

Fifth International Workshop on "Precipitation in Urban Areas: from
Precipitation Measurements to Design and Forecasting Modelling"
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Introduction
Th e promotion of capacity building,
by assisting NMHSs in training
their meteorological and hydrological personnel in all areas of
meteorology a nd hydrology, continued to define the major activities of
t he E ducation and Training Programme (ETRP).
During 2000, th e activities under
ETRP focused on strengthening the
vital role of Regional Meteorological
Traini ng Cen tres (RMTCs), t h e
organization and eo-sponsoring of
training even ts, a lleviation of t h e
problems currently encountere d
under the fellowsh ips s ub programme and the preparation of
training publications.

EC Panel of Experts on
Education and Train ing
Th e ninet een th session of the
Executive Council Panel of Experts
on Education and Training took
place at t h e WMO RMTC in
Bridgetown, Barbados, from 3 to 7
April.
Th e Panel recommended that
the Executive Council endorse
the potential for expansion of t he
training com ponent by linking
the RMTCs as follows :
• E stablishing a close coordin a tion of action between RMTCs;

Participants in the Regional Training Seminar for National Instructors from RA Ill and RA IV

• Involving relevant science groups
in a systematic manner; and
• Using the idea of a virtual laboratory for training in satellite
meteorology.
The Panel a lso discussed t h e
issues th at might confront NMHSs
and their impact on education and
training requirements in the next 10
years. It will examine these issues in
the next session for possible inclusion of an elaborated text in ETR
policies and activities for the Sixth
WMO Long-term Plan (6LTP ).

Regional Meteorological
Trai ning Centres (RMTCs)
The worldwide network of WMO
RMTCs comprises 23 centres, the
majority of which functioned

FELLOWSHIPS AWARDED IN 2000
Programmes or sources
of support

Long-term
fellowships

Short-term
fellowships

UNDP

2

vcp·

39
2
7

21
109
1
91

50

222

Trust funds
WMO regular budget
TOTAL

* In 35 of the long-term fellowships listed under VCP, some regular budget funds were used.
In 45 of the short-term fellowships listed under VCP, some regular budget funds were used.
VCP(F) was used 1n 14 fellowships.
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satisfactorily and continued to play
an effective role in educating and
training NMHS staff, through maintaining their regular training programmes and organizing specialized
courses in response to the needs of
Members in the Regions.
The Secretariat continu ed to
assist RMTCs and monitor t h eir
activities to ensure a high standard of performance. Assistance
was provided in the form of training of RMTC instructors, visiting
scientists and t h e provision of
training aids.
An exter nal assessment of the
WMO RMTCs in Argentina and
Barbados was carried out.

Training events
During 2000, a total of 488 persons
participated in 20 training events
organized by WMO in 16 different
countries. Anoth er 23 training
events organized by national institutions in Member countries were
also eo-sponsored or jointly supported by the Organization. A
detailed list can be found at the
ETR Web page.
High priorit y was given to
h elping instructors of WMO
RMTCs and national training institutions in keeping abreast of
scientific advances in new teaching
methods, curriculum development
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REGIONAL METEOROLOGICAL TRAINING CENTRE (RMTC) IN NIGERIA
The RMTC in Lagos, Nigeria was established on 1 January 1964 as a
joint project between WMO and the Nigerian Meteorological Service to
serve the needs of the various categories of meteorological personnel
1n the African subregion.
With the support of WMO, the Centre has acquired a well-stocked
library, audiovisual, microfilm and physics laboratory equipment and a
minibus. WMO also awards fellowships to students from other countries.
Mr F. A. Oshodi became the first indigenous Principal of the RMTC
when he was appointed on 1 April1972. The RMTC currently has a
teach1ng staff of 25 Nigerians, the majority of whom have an M.Sc. 1n a
branch of meteorological science. In 2000, meteorologists in Classes
IV, Ill and 11 were trained. A three-month course in media presentation
and editing/forecasting was held for Class I meteorologists, as well as a
new three-month course in meteorological/hydrological instrumentation. Some additional courses, such as information technology and
advanced forecasting, will begin in 2001.
The Federal University ofTechnology, Akure (FUTA) is the university
component of the RMTC which conducts courses for Bachelors,
Masters and Doctoral degrees in Meteorology. Nigeria also supports

African students at FUTA through the WMO VCP; in 2000, three VCPsponsored students graduated. The RMTC is currently setting up an
Instrument Calibration and Construction Workshop. wh1ch will be of
serv1ce to the West African subregion as its activities broaden.
A total of 2 340 meteorological personnel of various categories
have been trained at this centre, of which 140 were foreigners.

A group of 40 Class IV meteorologists from Cameroon trained at the
RMTC in Nigeria

a nd instruction design, through the
organization of training events. The
following even ts organized by
WMO were of particular significance for instructors:
• Meeting of Experts on Curricula
related to the Methodology of
Assessing Economic Efficiency of
Meteorological Products and
Services
(Moscow,
Russian
Federation, 29 May- 2 June);
• Regional Training Seminar for
National Instructors from RA Ill
and RA IV (Lima, Peru, 11-22
September).

Training Library
The Tra ining Library continued to
s trength en and expand its capabilities to meet the increasing
requirements of Members. In
response to requests from Members
and RMTCs, the following were
made available in 2000: 503 training publications, 99 videos totalling
2 433 minutes, two slide-sets totalling 92 slides, and 88 software
t raining packages consisting of 117
diskettes and 146 CD-ROMs.
The Virtual Training Library
(VTL) was updated continuously to
provide the required information on

training materials, resources and
all types of computer-assisted
learning (CAL) courseware related
to meteorological education and
t raining currently available for
microcomputers. It a lso includes
links to major meteorological
educational a nd training centres all
over the world. Feedback is positive
and indicates that th e VTL is
highly appreciated. Records showed
that the site had been visited 2 310
t imes during the year.

and J. Lomas, was used in training
courses at th e RMTC in Israel and
distributed to Members in March.
The second edition of the
Catalogue of the WMO Training
Library- Audio-visual material,
CAL modules and "WMO Blue
Series", WMOtrD-No. 791 (ETR13), was issued and distributed to
WMO Members in June.

Fellowships

A total of 272 fellowships of different duration were awarded during
Training publications
2000 compared with 284 in 1999.
A preliminary issue of the fourth Moreover, th e gap between
edition ofWMO-No. 258, Guidelines requests received and awards
for the Education and Training of made continued t o widen, mainly
Personnel in Meteorology and as t h e r esult of increasing demand,
Operational Hydrology, Vol. ! - dwindling fellowship resources and
Meteorology, was released in June rising costs. A new Fellowship
2000 and distributed to a ll WMO Nomination Form reflecting the
Members. The aim was to inform criteria for the award of fellowMembers in time of the new WMO ships from t he WMO regular
classification of meteorological budget was introduced to, inter
personnel, which is to be imple- alia, streamline the selection
mented
gradually
as
from process. The Secretariat intensified
1 J anuary 2001.
its efforts to promote tripartite
The preliminary edition of the cost-sharing arrangements, as well
new revised Lecture Notes for as its initiatives in soliciting volunTraining Agricultural Meteo- tary contribution s from extrarological Personnel, by J . Wieringa budgetary sources.
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TRAINING EVENTS ORGANIZED BY WMO
Subject area

Event title

Location

Dates

Language(s)

Aeronautical
meteorology

Training Seminar on Aeronautical Meteorology with
Emphasis on the Processing, Manipulation
and Display of WAFS Data and Products

Mexico City,
Mexico

17- 20 October

Spanish

Regional Training Seminar on Cost Recovery for
Aeronautical Meteorological Services

Mexico City,
Mexico

24-27 October

English, Spanish

Roving Seminar on Geographical Information
Systems and Agroecological Zoning

Kuala Lumpur,
Malaysia

8-19 May

English

Roving Seminar on Agrometeorological Data
Management and Applications for SADC Countries

Pretoria,
South Africa

19-30June

English

CLICOM/DAREWorkshop in RA IV

San Jose, Costa Rica

17- 28July

English, Spanish

CLIPS Focal Points Training and Applications
Workshop for RA V

Auckland,
New Zealand

29 November15December

English

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

Nairobi, Kenya

8-26 May

English

RA I Regional Training Seminar on Climate Data
Management focusing on Applications for Drought
Preparedness

Niamey, Niger

4-15 December

English

Forecasting

WMO International Training Workshop on Nowcasting

Sydney, Australia

30 October10 November

English

Hydrology

WMOINOAA Training Course on Hydrological Forecasting

Silver Springs, MO, USA 2-27 October

English, Spanish

Ozone

WMO/CHMI Training Course on Monitoring of Total
Ozone with Dobson Spectrophotometers

Hradec Kralove,
Czeck Republic

12-25 May

English

Information and
public affairs

Media Training Workshop-Region Ill

Buenos Aires,
Argentina

27 November1 December

Spanish

Marine
meteorology

International Workshop for Port Meteorological
Officers from RA I

Cape Town,
South Africa

6-1 0 November

English

Management

Sixth Technical Conference on Management for
Development of Meteorological Services in Africa

Abuja, Nigeria

6-1 0 November

English, French

Regional Seminar on Meteorological Services:
Opportunities and Challenges in the 21st Century

Seoul, Republic of
Korea

17-18 September English

Regional Public Weather Services Workshop for
Small Island Developing States (SIDS) from RAs I and V

Melbourne,
Australia

9-13 October

English

Regional Training Seminar on Interpretation of
GDPS Products and Improvement of Public
Weather Services (PWS)

Mahe, Seychelles

300ctober10 November

English

Education and
training

Regional Training Seminar for National Instructors
from RA Ill and RA IV

Uma, Peru

11-22 September English, Spanish

Tropical
meteorology

Regional Technical Conference on Tropical Cyclones
and Storm Surges

Chiang Mai,
Thailand

13-17 November

English

RA IV Workshop on Hurricane Forecasting and Warning,
and Public Weather Services

Miami, FL, USA

27 March8April

English

Agrometeorology

CLICOM/Ciimate

Data processing

Public weather
services
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Introduction
The total delivery for technical
assistance activities during the
year amounted to US$ 16 796 000,
of which US$ 2 546 000 was from
UNDP, US$ 7 850 000 from the
VCP, US$ 5 400 000 from trust funds
and approximately US$ 1 000 000
from the WMO regular budget.

UNDP and related activities
In Region I , two projects were su ccessfully completed. The first, in t he
Democratic Republic of Congo, began
in 1997 and enabled the National
Meteorological Service to enh a nce
the applications of meteorological
and hydrologi cal information and
products in various weath er-sensitive economic sectors, particularly
transport, agriculture and natural
resources management.
The second, in Mali , started in
1992 with a total UNDP contribution
of US$ 1 114 300 and addressed
agrometeorological and hydrological
applications in support of agriculture
and livestock development and environmental protection.
In February, a US$ 7 million
project was approved for the Libyan
Arab Jam a hiriya, which will be
Data-collection platform at Kossi, Cameroon
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entirely funded by the Government
from 20 00 to 2003. Under the
project, the upgrading and modernization of the Meteorological Department's observing networks, telecommunication a nd data-processing
systems are foreseen, as well as the
training of staff.
In Region II, a project was
approved in the United Arab
Emirates (UAE) for the establishment and operation of a national
data-collection network comprising
five weather radars and 32 automatic weath er observing stations.
The data will be u sed in the assessm ent of water resources, weather
forecasting for aviation and other
weather-sensitive economic activities. These data will also be used for
the study of cloud ch aracteristics
and the evaluation of possibilities
of cloud seeding. Three proj ects to
develop m eteorological services in
the UAE are therefore being implemented, under which equipment
was installed or upgraded, new
stations a nd systems were procured, consultants hired and national
staff trained.
In the Maldives, a project continues to build huma n resources
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VCP EQUIPMENT AND
SERVICES (VCP(ES))
Twenty donors provided equipment,
expert services and fellowships
amounting to some US$ 7 500 000 to
75 countries under 164 projects (of
which 36 were completed in 2000) in the
following areas:
Surface observing stations

21

Upper-air observing stations

25

Satellite receiving stations

2

Global Telecommunication System

23

Data-processing systems

10

Climatological activities (CLICOM)

23

Hydrological activities

15

Aeronautical meteorological services 32
Enhancing public weather services

7

Training centre, marine meteorological
and GAW activilies
6
Short-term fellowship

110

Long-term fellowships

20

capacity in the Department of
Meteorology The aims are to
impr ove weather forecasts, and
expand and enhance other activities. Consultancies were carried out
and a CLICOM system establish ed.
In Region VI, the fifth session of
t h e Coordinating Committee on
Hydrology and Monitoring of
Pollution in the Caspian Sea
(Alma ty, Kazakhstan, September),
concluded a memorandum of
understanding with WMO and with
the Caspian Environment Programme. It a lso agreed to organize
a number of roving seminars to
develop a hydrometeorological and
related information exchange
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system in the Caspian Sea countries. A regional project for the
development of Hydrometeorological Services of Aral Sea
countries wa s submitted to the
World Bank for consideration.

WMO Voluntary Cooperation
Programme (VCP)
Nine donor countries made cash
contributions to the VCP Fund
(VCP(F )) amounting to approximately US$ 290 000. This amount
was used for purchasing spare
parts, shipping equipment, providing expert services, short-term
fellowships, and financing highpriority programmes, such as
support for Internet capability
development, upper -air stations,
TCDC activities, and the GTS in
Africa .
Under a project supported by
Fra nce and the United Kingdom,
new-gen eration CLICOM systems

WMO ANNUAL REPORT 2000

were installed in 12 NMSs in Africa
and a seminar was held on climate
data management, focusing on
a pplications for drought preparedn ess. Support for the upper-air
network in the Russian Federation
was provided wit h financial contributions of donor Members,
including Australia, J a pan a nd the
United Kingdom. Several projects
related to upgrading and replacing
WWW facilities wer e successfully
completed wit h the support of
France, Germany, J a pan, the
United Kingdom, the USA and t he
VCP(F ).
A s tudy tour and a Workshop on
Meteorological Cooper a tion were
host ed by China in April for directors and senior officials of 13
NMHSs in Regions Ill and IV.
Following severe weather-related
damage, emergency assistance
was provided to the NMSs of the
Bahamas, Democratic Republic
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of Korea, Mozambique, a nd Viet
Nam within t he framewor k of the
WMO Disaster Assistance Fund of
the VCP.

Trust-fund projects
In RA I , the Nairobi Drough t
Monitoring Centre (DMC) organized
two Climate Outlook Fora and three
capacit y-building workshops and
ins t a lled computer syst ems for
climatological data processing.
In the South African Development
Community region, under a Belgianfunded project, the DMC in Harare,
Zimbabwe, organized a Climate
Outlook Forum in Septemb er to
develop a consensus forecast for the
coming rainfall season . It a lso
conducted t wo capaci ty-building
worksh ops. Under an IDF gr a nt
to th e Sout h ern African Trans port
and Communication Commission
(SATCC), t he Harar e DMC organized a study to formulate strategies

MEXICO WATER RESOURCES MANAGEMENT PROJECT (PROMMA)
PROMMA was conceived to run from 1996 to 2001 to ass1st the
Government of Mexico meet the objectives of the National Water Plan,
1995- 2000. The main aim was to establish and strengthen the
technical capacity required for the sustainable development and
management of the country's water resources. The total estimated cost
of the project is US$ 342 million, with a World Bank loan financing

about 54.5 per cent of the total cost, and the balance being met by the
Government.
An agreement signed in 1996 between WMO and the National
Water Commission provided for technical assistance services to implement a number of components in the areas of operational hydrology,
meteorology and telecommunications. These were later extended to
include PROMMA coordination, computing, groundwater, water quality
and water resources planning and administration. In 2000, support was
also provided to the coordination of the River Basins Councils, which
are being established throughout Mexico. Fellowships, local courses
and on-the-job training are an important component.
A highlight in 2000 was the redesign of the hydro-climatological
networks in 14 priority river basins effected through 10 workshops held
1n various regions, culminating in a meeting in Mexico City, in October,
where the overall results were presented.
Development of a Hydrological Information System for the Rio
Bravo Basin continued, with the establishment of 44 automatic stations
linked v1a satellite.
A multidisciplinary team of 10 WMO experts carried out the Third
Technical Evaluation of the project during the period 2-1 4 October.

Data-collection platform and raingauge at El Amole, Mexico
(Photo: J. Uinas)
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to apply meteorological information
and products in southern Mrica.
The Swiss Development Cooperation Department agreed to
contribute SFR 1 197 000 over the
p eriod 2000-2004 to implementing
the project "Strengthening and
Extension of the Operation al
Meteorological Assistance to Rural
Communities in Mali".
Italy contributed US$ 2 506 000
to the second phase of the regional
project "Early Warning and Agricultural Yield Forecasting" under
the AGRHYMET programme.
Emphasis was on the transfer of
responsibility to the national
components of countries of the
Permanent Inter-State Committee
on Drought Control in the Sahel
(CILSS). The activities and products of the project were presented
at the CILSS Regional Conference
for the Assessment of the Food
a nd Agricultural Situation in 1999/
2000 in the Sahel (N'djamena,
Chad, in March), an inter-instit utional meeting on preparation of
thP. 2000/2001 agricu ltural season
(Niamey, Niger, in J une) and the
Technical Management Board of
the AGRHYMET Centre (Niamey,
September). Additional funding of
US$ 244 000 was provided by the
Government of Italy to develop the
new Regional Programme to
Combat Desertification and for
Poverty Alleviation in Sahel
Countries.
An agreement was signed in
June between WMO and the Niger
Basin Authority for implementation of t h e pilot ph ase of the
AOC-HYCOS project for Central
and Western Mrica.
In preparation for th e launch of
a new generation of meteorological
satellites, project proposals were
s ubmitted to the European Union
to replace current ground receiving
systems in Mrica. Action is also
being taken to help countries not
eligible for assistance under the
Lome Convention.
In Region II, an agreem ent was
signed by WMO and the National
Oceanic a nd Atmospheric Administ ration (NOAA) of the USA to
implem ent technical assistance
projects a t the Meteorology and
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SELECTED TECHNICAL COOPERATION PROGRAMME
MEETINGS AND WORKSHOPS
Date and place

Title

10 January-4 February Capacity Building Traimng Workshop on Seasonal Forecasting
Nairobi, Kenya
for the Eastern Africa Sub-Region
17-19January
Washington, DC, USA

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

7-11 February
Arusha, United Republic
of Tanzania

F1fth Greater Horn of Africa Climate CA.Itlook Forum

7-11 February
Bamako, Mali

Tripartite Review meetings of the projects "Early Warning and
Agricultural Yield Forecasting, Phase 2" and "Support of
Early Warning Systems for the National Services of Burkina
Faso, Mali and Niger"

18-19 February
Washington, DC, USA

Rrst Meeting of the Coordinating Committee for the
Feasibility Study on the Prediction and Amelioration of SOCioeconomic Impacts of El Nino Southern Oscillation (ENSO) in
Lat1n America and the Caribbean

13-14 June
Harare, Zimbabwe

Second Tripartite Review meeting on the SADC/DMC Belgian
Trust Fund Project

7-12 August
Nairobi, Kenya

Capacity Building Workshop in Seascnal Forecasting for the
Greater Horn of Africa Countries

7 August-15 Sept.
Harare, Zimbabwe

Capacity Building Workshop 1n Seascnal Forecasting for
Southern Africa

14-18 August
Kisumu, Kenya

Sixth Greater Horn of Afnca Climate Outlook Forum

18-22 September
Gaborone, Botswana

Fourth Regional Climate Outlook Fon.m for Southern Africa

27-28 November
Bamako, Mali

Start-up meeting for project Strengthening and Extension of the
Operational Meteorological Assistance to the Rural Communities
in Mali and tripartite review meeting o' the project "Early Warning
and Agncultural Yield Forecasting, Phase 2"

14-15 December
Tbilisi, Georgia

Hydrometeorological Safety of TRACECA-International
Conference of the Parties

Environmental Protection AdminiIn Region Ill, Ecuador confirmed
stration (MEPA) of Saudi Arabia. t hat it would commit funds in its
The projects provide equipment budget for 2001 for the establishand software to collect data for a ment of the International El Niiio
cloud physics/rain enhancement Research Centre in Guayaquil, in
experiment, duststorm forecasting accordance with the feasibility
and numerical modelling. Other study carried out by a WMO expert.
activities were support to a CLIPS A WMO delegation visited Brasilia
seminar, the AMDAR project, and a from 17 to 21 June to review the
programme to upgra de the MEPA execution of WMO projects in
Central Forecasting Office.
Brazil. They also visited t he
In the first phase of a National Electrical Energy Agency
US$ 7 million project to establish to review the hydrological geea network of weather radar referencing project.
systems, the Islamic Republic of
In Region IV, activities continued
Iran Meteorological Organization under the agreement between
received two C-Band Doppler WMO and the National Water
weather radar systems.
Commission of Mexico for the
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CAPACITY BUILDING AND CLIMATE OUTLOOK FORA
AT THE HARARE AND NAIROBI DROUGHT MONITORING
CENTRES
The Harare and Nairobi DroLght Monitoring
Centres (DMCs) were established 1n 1991 by
WMO and the countries concerned with
funding from UNDP. The man objective was
to develop and provide accurate and reliable
weather and climate advisones and, more
specifically, advance warnings on drought,
ftoods and other extreme weather events as
a basis for taking preventive or mitigating
action. In 2000, the two DMCs organized
several capacity-building workshops for staff
of NMSs in the region with the aim of
enhancing their capabilities i1 seasonal
forecasting and climate prediction.
In September, the Harare DMC organized,
in Gaborone (Botswana), the Fourth Regional

provision of tech n ical assistance a s
par t of th e implem en tation of the
Water Resources Management
Proj ect, funded by the World Bank
and t h e G overnment of Mexico.
Some 43 in t.P.rnation a l a nd seven
national consultants carried out 75
mission s.
T h e F easibili ty Stu d y on t h e
Prediction and Amelioration of Socioeconomic Impacts of El N i ii.o
Sou t h e rn Os cillation (ENSO ) in
Latin America and th e Caribb ean,
funde d by t h e I nter-America n
Developmen t Ba nk (IDB), s tarted in
Mar ch and will run for 21 mon th s .
Th e first ph ase, to eva luat e existing
ins ti t u tiona l a nd t echnical cap acities, has been completed. A meeting
t o r eview progress took pla ce on 28
November at th e headquarter s ofthe
IDB, in Washington, DC, U SA
In November, WMO signed an
agreement wit h t h e Government
of F in lan d for the implem en t a tion
of the U S$ 3.5 m illion project "P r eparedness for Clima t e Va riability
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Climate Outlook Forum for Southern
Afnca to formulate a consensus seasonal
outlook for the October 2000-March 2001
rainfall season. This was followed in
December by a mid-season meeting to
correct the rainfall prediction. Similarly, the
Nairobi DMC organized the fifth Climate
Outlook Forum for the Greater Horn of
Africa Countries in Arusha (United
Republic of Tanzania) in February for the
March-May rainfall season and the sixth in
Kisumu (Kenya) in August for the
September-December season.
Operations of the Harare and Nairobi DMCs
are funded by Belgium and the USA,
respectively.

and Globa l Cha nge in Small I slan d
Developing Sta tes, Ca ribb ean
R egion".
WMO
continued
providi ng
support to countries in connection
with the n egotiat ions for approval
of funds for the implementation of
the Ibero-Amer ican Climat e proj ect.
I n Region V, the Governmen t of
Au stralia is funding a pr oject t o
support the implementation of the
regional h aze action plan of th e
Association of South -E ast Asian
N a tion s (ASEAN) M ember count r ies. Activities inclu de mon itorin g
and research a ctivities to provide
early warning of for est fires, organization of a n ASE AN r egional
aeros ol transport study and urban
h ealth issu es.
In R egions VI a nd II, several
M embers in itia t ed a project profile
concerning the pr ovision of s pecialized h y drometeorologica l informat ion a n d ser vi ces t o TRACECA
(Transport Corridor E urope-CaucasusAsia). A bookle t hig hlig hti n g
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the data r equired a nd t h e b enefits
of near -r eal -t ime wea ther info r mation for th e tr an s por t sector was
p ublis hed , ent i tle d Operational

Provision for the Hydrometeorological
S afety of the Transpo rt Corrido r
Europe-Caucasus-Asia (TRACECA)
(WMO-No. 9 17). An i n ternation al
confe r e nce was h eld in Tbili si,
Georgia , for participating countr ies,
as well a s the m ajor donors and r epresentatives of the tran sport sector.

Procurement activities
Equipment and services wer e
pu rchased for 40 field project s, one
R egiona l a nd four Su bregional
Offices. A total of 130 purchase
order s were issu ed an d the volu m e
of procurem ent reached US$ 5 .70
m illion, exceeding that of 1999.
Au tom atic weather s t ations, surface obser ving equipment, CLICOM
systems and upper-ai r stat ions
wer e purchased fo r an a m ount of
US$ 5.05 million and maj or services wer e attribut ed for a n
a m ou nt of US$ 0.65 million.

Regional collaboration
WMO con tinued to collaborat e with
t h e E con om ic Community of West
African Sta tes, SADC, the Niger
River B asin A ut hority and th e
Intergovernmen tal Author ity on
Development in the development
and im plem en tation of meteorological programm es a nd projects.
A Mem or andum of U nder standing
was signed by the IDB a n d WMO in
Mar ch, with respect to collabor at ion
in areas s u ch as climat e ch ange,
disaster preven tion a nd m it igation
and integrated water-resources m anagem ent. WMO continued t o develop
init iati v es wi t h the World B ank,
including project proposals on water
r esources and clim ate ch a nge with
possible fu n ding by t h e Glob a l
E nvironment Facility.
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Africa
The WMO Regional Programme in
Mrica continued to be implemented according to plan in 2000.
The decisions and r ecommendations of the twelfth session of
the WMO Regional Association I
(Mrica) (RA I) were closely followed
up.
The first m eeting of the RA I
Advisory Working Group (AWG)
was h eld in Arusha, United
Republic of Tanzania, from 24 to 27
April. It reviewed the implementation of the decisi ons a nd recommendations of th e RA I session
and found that satisfactory progress
h ad been m a de. It gave further
guidelines for follow-up actions on
specific item s r elated to the implem entation of the regional programme in Africa . The Advisory
Working Group endorsed the
initiative t o d evelop a Regional
Meteorological Data Communication
Str ategy and Rehabilita tion and
Capacity Building of the Basic
M eteorological Syst ems in Africa.
The draft Strategy was reviewed at
an exper t me eting at the end of
October and will be considered by
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the Working Group on Planning and actively involved in the organizaImplementation of the World tion of th e Conference.
Weather Watch in RA I in March
The Regional Office for Africa,
2001.
the Subregional Office for Western
A t raining seminar on the use of Africa and the Subregional Office
new technology for the exchange for Eastern and Southern Africa
and processing of m et eorological carried out activities in support of
data and products was organized in the implementation of the Regional
Nairobi, Kenya, from 8 to 26 May. Programme. They also continued to
The primary objective was to inform give support to various departt hose African NMHSs not having ments of t he Secretariat in the
appropriate tele-communication and follow-up and implementation of
data-processing facilities of the activities in the Region.
possibilities of exploiting available
The subregional officers visited
new technologies for the collection, countries in their respective subprocessing and exchange of meteoro- regions with the purpose of helping
logical data a nd products. The Members in clearly identifying
Subregional Office for Eastern and their needs for external assistance
Southern Africa was actively or with the implementation of
involved in the organization of the ongoing project s, thus supporting
Seminar.
the activit ies of the Technical
The Sixth Technica l Conference Cooperation Department.
on Management for Development
In t he aftermath of th e civil war
of Meteorological Services in Africa that devastated meteorological
was organized in Abuja, Nigeria, services in some Member coun6-10 November. The Conference tries, t he Subregional Office for
provided a forum for th e excha nge Western Africa arranged visits to
of views and experiences among Sierra Leon e and Guinea-Bissau. A
the participants, who were direc- draft project document entitled
tors of NMSs. The Subregional Capacity Building of th e MeteoroOffice for Western Africa was logical Service in Support of Peace

Participants in the Sixth Technical Conference on Management for the Development of Meteorological Services in Africa
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and Development in Sierra Leone
was prepared and presented to the
competent national authorities for
possible inclusion in the UNDP
country programme.
Two m ajor weather-related disasters affected countries in eastern
and sout hern Africa. Mozambique
and Madagascar were devastated
by floods early in the year due to
tropical cyclones Eline and Georges,
and the Horn of Africa was afflicted
by severe drought. The Subregional
Office for Eastern and Southern
Africa was actively involved,
together with representatives of
other UN agencies, in identifyin g
ways to help affected countr ies,
including the enhancement of
NMHSs' capacity to provide suitable and timely advice to nationa l
authorities so that they can take
appropriate measures to cope wit h
such disasters in t he future.
WMO was represented by the
regional and subregional officers at
various meetings of econ omic
groupings and other regional a nd
subregiona l organizations in Africa.

Asia and the South-West Pacific
Regional Association 11 (Asia)twelfth session

The twelfth session of Regional
Association II (Asia) was held in
Seoul, Republic of Korea, from 19 to
27 September. There were 88
participants from 28 Members of
the Association, one invited expert,
11 observers a nd five regional and
international organizations. The
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opening ceremony was attended by
Dr Hee-Yeol Yoo, Assistant Minister
of Science and Technology; Prof.
G.O.P. Obasi, Secretary-General of
WMO ; and Dr Sung-Euii Moon,
Administrator of the Korea
Meteorological Administration and
Perman ent Represent ative of the
Republic of Korea with WMO. Dr
Z. Batjargal, president of RA II,
chaired the session.
The Association approved the
new list of stations in the Regional
Basic Synoptic Network (RBSN)
and established the Regional Basic
Climatological Network. It stressed
th e importance of implementing an
improved Regional Meteorological
Telecommunication Network, using
modern cost-effective services.
Several proposals to improve the
implementation of the Global Dataprocessing System in th e Region
were endorsed.
It was agreed that, in such a
geographically diverse area as Asia,
the operation of several Regional
Climate Cen tres would be m ost
u seful. The importance of t h e
Climate Information and Prediction
Services (CLIPS) project in t h e
Region was a lso stressed.
The Association encouraged
Members to keep informed of
progress in the implementation of
th e pilot projects wit hin th e GAW
Urban Research Meteorological
Environment project and to support
its expansion to large urban areas
through out Asia .
The Association noted with appreciation the plans that had b een

Participants in the twelfth session of Regional Association 11 (Asia)
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designed for four n ew HYCOS components for Region II. It r equested
the Secretariat to keep Members
regularly inform e d of progress
regarding new initiatives, such as the
World Water Development Report.
The Association agreed t h at
more attention h ad to be placed
by RMTCs on regional training
requirements for specialized courses.
It encouraged close cooperation
bet ween developing and developed countries in order to reduce
the existing gap between NMH Ss,
as well as to ensur e regional integrat ion and h armony in training
m ethods.
A Regional Strategic Plan for the
Enhancement of National Meteorological Services in RA II was
adopted. It reflects the challenges,
needs and requirements and also
ident ifies possible solut ions to t h e
p roblems. The Secr etariat was
requested to prepar e a separate
Str ategic P lan for the Enhancement
of National Hydrological Services in
RAIL
The Association pointed out
the increasing demand of su pport
from the Regional Office for Asia and
the South -West P acific as a focal
point and an information centre for
regional activities and in assisting
Members to develop their NMHSs
and implement WMO Programmes.
The Secretary-General was requested
t o make the necessary arrangement
to establish a Subregional Office in
Asia.
Four working groups were
re-established on: P lanning and
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Implementation of the WWW in
Region II; Climate-related Matters,
including CLIPS; Agricultural
Meteorology; and Hydrology. Eight
rapporteurs were appointed and an
Advisory Working Group of RA II
was established.
Dr Sung-Euii Moon (Republic of
Korea) and Mr A. Majeed Hussain
Isa (Bahrain) were elected president and vice-president of the
Association, respectively.
Programme activities

Staff of the Regional and Subregional Offices participated in
various activities relating to the
WMO Regional Programme. A
Memorandum of Understanding
was signed in April between WMO
and the South Pacific Applied
Geoscience Commission (SOPAC)
for the enhancement of mutu al
cooperation in the areas of weath er,
clim ate, water resources, atmospheric environment and mitigation
of natural disasters.
The Regional Office assisted
in the Region::~] SP.m i n::~r on
Meteorological Services in Seoul,
Republic of Korea, on 17 and 18
September-immediately prior to
the RA II session-which was
attended by directors and senior
officials of NMHSs in the Region.
Staff visited Member countries, in
some cases accompanying the presid ent of RA V (South-West Pacific).
The Subregional Office maintained close contact with Member s
in the subregion and participated
actively in the Expert Team for
Needs Analysis of the National
Meteorological and Hydrological
Services in the South Pacific. It
also assisted in the formulation of
the Strategic Development Plan
for the NMHS ofVanuatu.
The Regional Office participated
in, and contributed to, meetings of
regional and subregional organizations, such as ESCAP, the ASEAN
Sub-Committee for Meteorology
and Geophysics, the South Pacific
Regional Environment P rogramme
and SOPAC.
In June/July the president of RA
II visited Kazakhstan, Kyrgystan,
Turkmenistan and Uzbekistan,
and in September the president of

Signing of the Memorandum of Understanding between WMO and the South Pacific Applied
Geoscience Commission (SOPAC): (from left to right) Mr Alfred Simpson, Director of SOPAC, Prof.
G. O.P. Obasi, Secretary-General of WMO and Mr M. Jarraud, Deputy Secretary-General of WMO

RA V (South-West Pacific) visited
Cook Islands, New Zealand and
Tonga. They discussed the further
development of NMHSs in those
countries.

in December to consider the implement ation of the hydrometeor ological component of the TRACECA
(Transport
Corridor
EuropeCaucasus-Asia) project. The proj ect
aims to ensure the safe and effiEurope
cient use of the transport corridor
The WMO Secretariat continued to thr ough the use of operational
providP. Rupport to the president hydrometeorological services and
and to the Members of Regional includes a monitoring and early
Association VI. As a follow-up to warning network and a computerthe decisions of RA VI (Europe) a ized information system.
number of meetings were orgaWMO eo-sponsored the twentynized in the Region in support of sixth International Conference
on Alpine Meteorology (11-15
NMHSs.
The initial deployment of the September, Innsbruck , Austria ),
Regional Meteorological Data which provided a platform for t h e
Communication Network (RMDCN) interdisciplinary exchange of inforin Region VI was completed during mation on meteorology, hydrology
t h e year (the formal servi ce and climatology among researcher s
commencement date was 15 March). and experts in these fields, as well as
The RMDCN ensures the transport students and the user community.
service for the connection to the Topics included the WWRP MesaGlobal Telecommunication System of scale Alpine Programme, alpine
30 Member countries. Three meet- synoptics and observing systems,
ings of the RMDCN Operations alpine climatology and hydrology,
Committee were held.
snow and ice, biometeorology and
A Seminar on Capacity Building environmental meteorology.
and New Technology was held in
Mr Fernando Quintas Ribeiro
Antalya, Turkey, from 22 to 24 (Portugal) was elected vice-presiNovember. It reviewed a number of dent of Regional Association VI
items related to the challenges (Europe), by correspondence.
posed by rapid evolving techniques,
togeth er with the opportu nities The Caribbean and Central,
they offer to the NMHSs of develop- North and South America
ing countries and countries with Th e WMO Regional Programme for
economies in transition.
North and Central America and the
A Conference of Directors of Caribbean was carried out with the
National Hydrometeorological Ser- assistance of the Regional Office
vices was held in Tibilisi, Georgia, for the Americas in Asunci6n,
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Paraguay, and the Subregional
Office in San Jose, Costa Rica.
The final reports on the feasibility of the Ibero-American Climate
Project in both print and electronic
versions (CD-ROM) were distributed to participating countries to
enable them to seek the necessary
financial resources; to this end,
WMO also assisted institutions
which had so requested with the
preparation of a strategy document
to be presented to the competent
authorities. The Canadian International Agency for Development
indicated its interest in contributing to the financing of project
components in Argentina, Brazil,
Colombia and Peru.
The feasibility study on the
prediction and mitigation of the
socio-economic impacts of El Niiio
Southern Oscillation in Latin
America and the Caribbean was
completed. Requirements of the
NMHSs were assessed by experts
appointed by WMO, as executing
agency, under evaluation missions
to Central and South America and
the Caribbean.
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The Subregional Office participated in the International Meeting
on the Impact of Natural Disasters
Associated with Climatic Phenomena
in Areas Affected by Human
Activities (Maracaibo, Venezuela, 15
March) and in the Seminar on the
Preparation to Respond to Natural
Disasters, Environmental and
Technical Accidents in Latin America
(Curitiba, Brazil, 5-9 June 2000).
Presentations were made of WMO
activities in the Region that
contribute to the mitigation of such
disasters.
Plans prepared by WMO for
utilization of external assistance for
the reconstruction of NMHSs after
hurricane Mitch were provided to
national authorities of El Salvador,
Guatemala, Honduras and Nicaragua.
Through effective collaboration
and coordination, regional events
were organized, particularly the
climatic outlook fora for the four
MERCOSUR countries (Argentina,
Brazil , Paraguay and Uruguay)
which are held quarterly in each one
of the countries on a rotating basis.
The tenth forum was held in Buenos

WMO ANNUAL REPORT 2000

Aires, Argentina, on 18-19
September. It was attended by representatives of NMHSs, universit ies
and internatio nal institutions, as
well as the respective agricultural
and livestock sectors.
The first session of the Working
Group on Internal Matters of Region
Ill was held in Santiago de Chile in
November. It reviewed activities in
the Region and the status of implementation of recommendations of
the twelfth session of RA Ill.
Arrangements were initiated to
organize the thirteenth session of
RA IV in Caracas, Venezuela, and
the thirteenth session of RA Ill in
Quito, Ecuador.
The Regional and Subregional
Offices provided assistance and
advice to Members of Regions Ill
and IV in the development of their
NMHSs and in the application of
WMO programmes.
The Government of Paraguay
has allocated more space to the
Regional Office and new furniture
has been purchased, making for a
more conducive and efficient working environment.
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Regular budget
Thirteenth Congress approved the
maximum expenditure for the
thirteenth financial period (20002003) of SFR 252 300 000. It was a
zero nominal growth budget of SFR
248.8 million plus an additional
programme expenditure for highpriority items of SFR 3.5 million to
be funded from savings resulting
from the relocation of the WMO
Headquarters. The budget adopted by
the fifty-first session of the Executive
Council for the first biennium
2000-2001 was SFR 126 150 000.

Contributions
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ACTUAL EXPENDITURE FOR THE BIENNIUM (1998-1999)
AND APPROVED BUDGET FOR THE BIENNIUM (2Q00-2001)
(IN SFR '000)
Parts

Programmes

Actual
expenditure

Approved
budget

1998-1999

2000-2001

1.

Policy-making organs

7 126.4

2 232.7

2.

Executive management

8 473.3

6 631.2

3.

Scientific and technical programmes:

3.0

Overall coordination of the scientific and
technical programmes

3 676.9

2 063.7

3.1

World Weather Watch Programme

14317.9

14 187.6

3.2

World Climate Programme

11 950.3

12972.1

3.3

Atmospheric Research and Environment
Programme

7 573.2

7 244.2

3.4

Applications of Meteorology Programme

7 796.9

7130.0

3.5

Hydrology and Water Resources Programme

t> 122.5

5 807.1

3.6

Education and Training Programme

9 851.0

7 578.7

3.7

Regional Programme

9108.2

8130.1

69 996.9

65 113.5

3 961.3

2 972.4

Assessed contributions for the year
2000 totalled SFR 62 200 000. A
total amount of SFR 48 405 84 7
(including SFR 20 738 509 for prior
years) was received from 126
Members at 30 November 2000. The
amount unpaid from the 2000
assessment at 30 November 2000 was
SFR 34 532 662 in a total of unpaid
contributions of SFR 52 509 020.
Outstanding contributions amounted
to SFR 38 714 867 at 31 December
1999; SFR 26 038 980 at 31 December
1998; and SFR 33 578 192 at
31 December 1997. On 30 November
2000, 33 Members h a d forfe ited
their rights in accordance with decisions of Congress. Forty-four
Members had forfeited their rights
at 1 January 2000.

Extra-budgetary expenditure

Note: Figures have been provided as
at 1 December 2000.

WMO a dministers extra-budgetary
activities in respect of technical
cooperation projects and several
trust-fund and special accounts

Total Part 3: Scie~t~c -~nd technical programmes
4.

Technical Cooperation Programme

5.

Programme support services and
publications

17 785.7

24 834.1

6.

Administration

22 989.2

21 912.4

7.

Other budgetary provisions

1 873.9

1 048.0

8.

Acquisition of capital assets - Headquarters building

1 516.0
---

1 405.7

Total

133 722.7

126150.0

financed by various Members and
in ternational organizations, notably for UNDP and GEF projects
and for CAEA, GCOS, IPCC and
JCRF.
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DISTRIBUTION OF STAFF BY NATIONALITY AND REGION*

u
RA / - Africa
Burkina Faso
Cameroon
Democratic Republic of the Congo
Egypt
Ethiopia
Ghana
Guinea
Kenya
Uberia
Malawi
Mauritius
Morocco
Niger
Nigeria
Senegal
Sudan
Tunisia
Uganda
United Republic of Tan?ania
Zambia

p

2
2

1
2

2
1
1
2
1

2

3
4
2
2
1
3
2
1

2

15

3

------·-2

40

2
1

2
1

2
4
1
3
1
1
1
2

3
1

2

----- ------8

3

1
1
2
2
1

18

1

1

1
2
9

5

U: Unclassified members of the Secretariat (Secretary-General, Deputy
Secretary-General, Ass1stant Secretary-General)
P: Professional category staff and above (established posts)
G: General Service category staff (established posts)
S: Supernumerary staff (P and G categories)
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3
3
2
2
4
1
1

1
3

u

Total

1
1

7

RA Ill- South America
Argentina
Brazil
Chile
Colombia
Guyana
Paraguay
Peru
Uruguay
Venezuela

s

2

21

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

G

1
3
2
1
i
i
3
1

RA IV- North and
Central America
Canada
Costa Rica
Mexico
Trinidad and Tobago
United States of America

RA V- South-West Pacffic
Australia
Brunei Darussalam
Indonesia
Philippines
Vanuatu

p

G

s

Total

3
1
1
1
6

2

3

4
1
1
1
11

12

3

3

18

4
1
3

4
1
2
10

2
7

1

9

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

18

9

1
4

4
1
11
3
1
3
1

36

3

1
4
5
1
2
2

1
51
3
1
5
9
1
1
2
2
1
19
5
30

11
1
7

7
4
22

6

11

2

19

2

50

97

7

156

General Fund
UNDP Fund (administration
and execution)
Supernumerary staff"

3

100

124

8

13

Total

3

Summary by funding sources
227

16

21
16

16

264

- -------- ---- -----------

14

108

137

• On 31 December 2000
.. Of which 9 are in the Professional category and 7 are in the General
Service category
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ANNEX I

MEMBERS OF THE
WORLD METEOROLOGICAL ORGANIZATION (31.12.2000)

I. Members (States) under the terms of Article 3, paragraphs (a), (b) and (c) of the Convention (179)
Afghanistan, Islamic State of
Albania
Algeria'
Angola
Antigua and Barbuda*
Argentina•
Armenia
Australia*
Austria'
AzerbaiJan
Bahamas·
Bahra1n
Bangladesh
Barbados*
Belarus·
Belgium*
Belize
Benin
Bolivia
Bosnia and Herzegovina'
Botswana
Brazil'
Brunei Darussalam
Bulgaria'
Burkina Faso'
Burundi
Cambodia*
Cameroon·
Canada
Cape Verde
Central African Republic*
Chad
Chile
China'
Colombia
Comoros
Congo
Cook Islands
Costa Rica
Cote d'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
Rji
Rnland'
France
Gabon•
Gambia'
Georgia
Germany'
Ghana•
Greece·
Guatemala'
Guinea•
Guinea-Bissau
Guyana'
Haiti'
Honduras
Hungary·
Iceland
India*
Indonesia'
Iran, Islamic Republic of'
Iraq*
Ireland'
Israel
Italy'
Jamaica'
Japan·
Jordan'
Kazakhstan
Kenya·
Kuwait*
Kyrgyz Republic
Lao People's Democratic
Republic'
Latvia

Lebanon
Lesotho'
Liberia
Libyan Arab Jamahiriya·
Lithuania'
Luxembourg·
Madagascar'
Malawi*
Malaysia'
Maldives
Mali'
Malta·
Mauritania
Mauritius'
Mexico
Micronesia, Federated States of
Monaco
Mongolia'
Morocco·
Mozambique
Myanmar
Namibia
Nepal
Netherlands*
New Zealand'
Nicaragua·
Niger·
Nigeria'
N1ue
Norway'
Oman
Pakistan·
Panama
Papua New Guinea
Paraguay
Peru
Philippines•
Poland'
Portugal
Oatar
Republic of Korea·
Republic of Moldova
Republic of Yemen
Romania'
Russian Federation·
Rwanda'

Saint ~ucia*
Samoa
Sao Tome and Principe
Saudi Arabia
Senegal'
Seycrelles·
Sierra Leone*
Singaoore*
Slovakia'
Slovenia·
Solomon Islands
Somalia
South Africa
Spain'
Sri Lanka
Sudan
Suriname
Swaziland
Sweden'
Swil7erfand
Syrian Arab Republic
Tajikistan
Thailand'
The former Yugoslav Republic
of Macedonia'
Togo
Tonga'
Trinidad and Tobago'
Tun1s1a:
Turkey
Turkmenistan
Uganda'
Ukraine*
United Arab Emirates
United Kingdom of Great
Britain and Northern Ireland'
United Republic of Tanzania·
United States of America
Uruguay·
Uzbe~istan'

Vanuatu
Venezuela
Viet Nam, Socialist Republic of
Yugoslavia'
Zambia'
Zimbabwe·

11. Members (Territories) under the terms of Article 3, paragraphs (d) and (e) of the Convention (6)
British Caribbean Territories; French Polynesia; Hong Kong, China; Macao, China; Netherlands Antilles and Aruba; New Caledonia.

•

Member States that have acceded to the Convention on the Privileges and lmmunities of the Specialized AgenCies
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EXECUTIVE COUNCIL
J.W. Zillman (Australia)
J.-P. Beysson (France)

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

A M. Noorian (Islamic Republic of Iran)
(Vacant)

Presidents of Regional Associations
RA I (Africa):

RA Ill (South America):

M.S. Mhita (Un1ted Republic of Tanzania)

N. Salazar (Ecuador)
RA rv (North and Central Amenca):

RA 11 (Asia):
Sung-Euii Moon (Republic of Korea)

A.J. Dania (Netherlands Antilles and Aruba)

RA V (South-West Pacific):
Um Joo TICk (Malaysia)
RA VI (Europe):

0. Mersich (acting) (Hungary)

Elected members

Z. Alperson (Israel)

A. Jaime (Mexico)

A. I. Bedritsky (Russian Federation)
F. Camargo Duque (Venezuela)
J.A. Cardenas (Chile) (acting)
A. Diouri (Morocco)
P. D. Ew1ns (Un1ted K1ngdom)
U. Gartner (Germany)
F. J. B. Hounton (Benin)

R. R. Kelkar (India)
J. J. Kelly (United States of America)
K. Konare (Mali)
F. Oyou (Congo)
L. P. Prahm (Denmark)
R. Prasad (FiJij
G. K. Rarnothwa (Botswana)

Y. Salahu (Nigeria)
G. C. Schulze (South Africa)
T. Sutherland (British Caribbean Territories)
K. Yamamoto (Japan) (acting)
N.l. Tawfiq (Saudi Arabia)
Wen Kegang (China)
J. Zielinski (Poland)
(Three seats vacant)

REGIONAL ASSOCIATIONS
Regional Association Ill (South America)

Regional Association I (Africa)
Pres1dent:

M.S. Mhita (Unned Republic of
Tanzania)

President:

N. Salazar (Ecuador)

Vice-president: Vacant

Regional Association V (South-West Pacific)
President:

Um Joo Tick (Malaysia)

Vice-president: R. Sri Diharto (Indonesia)

Vice-president: I. Also (Niger)
Regional Association IV
Regional Association 11 (Asia)
President:

Sung-Euii Moon (Republic of

Vce-~:

!lbcjj ~ 1-k.ssaillsa

Regional Association VI (Europe)

(North and Central America)

President:

President:

VICe-president: F. Quintas Ribeiro (Portugal)

Korea)

A.J. Dania (Netherlands Antilles

I. Mersich (Hungary)

and Aruba)
(8ctrctl)

Vice-president: C. Fuller (Belize)

TECHNICAL COMMISSIONS
Commission for Aeronautical Meteorology (CAeM)
President:

N.D. Gordor (New Zealand)

VICe-president: J. Goas (Frcnce)
Commission for Agricultural Meteorology {CAgM)
President:

R.P. Motha !USA)

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

A. Eliassen (Norway)

Vice-president: Yan Hong (China)

Commission for Basic Systems (CBS)
President:

G. Love (Australia)

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

Y. Boodhoo (Mauritius)

Vice-president: J.M. Nicholls (Unned Kingdom)
Commission for Hydrology (CHy)
President:

D.G. Rutashobya (United
Republic of Tanzania)

Vice-president: B. Stewart (Australia)
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Commission for Instruments and Methods of
Observation (CIMO)
President:

S.K. Srivastava (India)

Vice-president: R.P. Canterford (Australia)
Joint WMO/IOC Technical Commission for
Oceanography and Marine Meteorology
(JCOMM)
Go-Presidents: J. Guddal (Norway)
D. Kohnke (Germany)
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STRUCTURE OF THE WORLD METEOROLOGICAL ORGANIZATION
CONG RESS
The supreme bod y, on which all Members
are represented; meets every four years
\.

jl

"

·--...

REGIONAL ASSOCIATIONS

TECHNICAL COMMISSIONS

Regional Association I (Africa)

Commission for Basic Systems (CBS)

Regional Association 11 (Asia)

Commission for Instruments
and Methods of Observation {CIMO)

Regional Association Ill
(South America)

Commission for Hydrology (CHy)

Regional Association IV
(North and Central America)
Regional Association V
(South-West Pacific)
Regional Association VI
(Europe)

Working groups and rapporteurs
of regional associations

Commission for Atmospheric Sciences (CAS)

,---

Commission for Aeronautical Meteorology (CAeM)

EXECUTIVE COUNCI L

F----j

Consists of 36 members,
including the President,
three Vice-Presidents and
the six presi:lents of the
regional associations,
who are ex officio
members; meets annually

Commission for Agricultural
Meteorology {CAgM)

~

JointWM0/IOC Technical
Commission for Oceanography
and Marine Meteorology (JCOMM)
Commission for Climatology (CCI)

Regional hydrological advisers

Advisory working groups, working groups
and rapporteurs of technical commissions
.....

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

Other bodies which are affiliated with WMO,
e.g. JSC for WC RP, Intergovernmental
Panel on Climate Change, JSTC for GCOS

"'
SECRETARY-GENERAL
SECRETARIAT
The Secretariat. headed by the
Secretary-General, provides support to the
above constituent bodies and groups

The Organization consists of the following:
The World Meteorological Congress, the supreme body of the Organization, brings together the delegates of Members once every four
years to determine general policies for tbe fulfilment of the purposes of the Organization, to approve long-term plans, to authorize maximum expenditures for the following financial period, to adopt Technical Regulations relating to international meteorological and operational
hydrological practice, to elect the President and Vice-Presidents of the Organization and members of the Executive Council and to appoint
the Secretary-General;
The Executive Council, composed of 36 directors of National Meteorological or Hydrometeorological Services, meets at least once a year
to review the activities of the Organization and to implement the programmes approved by Congress;
The six regional associations (Africa, Asia, South America, North and Central America, South-West Pacific and Europe), composed of
Members, coordinate meteorological and related activities within their respective Regions;
The eight technical commissions, composed of experts designated by Members, study matters within their specific areas ofcompetence (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 t he administrative, documentation and information centre of the
Organization. It prepares, edits, produces and distributes the publications of the Organization, carries out the duties specified in the
Convention and other Basic Documents and provides secretariat support to the work of the constituent bodies ofWMO described above.
It is located at 7 bis, avenue de la Paix, Geneva, Switzerland. Postal address: World Meteorological Organization, P.O. Box 2300, CH-1211
Geneva 2, Switzerland. Homepage: htW:!Iwww wmo eh
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Analysis of assistance under UNDP and TF (1996-2000)

Table I

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

Number of UNDP and
TF expert missions•

Number of UNDP and
TF fellowships awarded

Value in US $ (thousands)
of assistance provided

Year

UNDP

TF

UNDP

TF

UNDP

TF

UNDP

TF

Total

1996

62

30

57

23

6

14

1 240

6 988

8 228

1997

42

58

25

37

25

13

1 103

4 091

5194

1998

51

64

29

36

24

24

1 785

5 325

7 110

1999

11

57

18

113

15

9

1 773

8 113

9 886

2000 ..

18

48

63

120

21

9

2 546

5 400

7 946

.

Including 56 national experts in 2000

.. Provisional estimates as at 31.12.2000

WMO TECHNICAL ASSISTANCE (TOTAL DELIVERY US $16.56 MILLION IN 2000)
5.1 %

--

Breakdown by source of funds

45.2%
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Nationality of WMO experts who served in 2000

Tablell

Nationality

WMO ANNUAL REPORT 2000

Associate National Volunteer Other

Angola
Australia
Bangladesh
Belgium
Brazil
Burkina Faso
Burundi
Canada
Chile
China
Colombia
Costa Rica
Cote d'lvoire
Democratic Republic
of Congo
Djibouti
Dominican Republic
Egypt
France
Germany
India

2

Table Ill

1
2
4
2
20

1
12
2
1
2
3

1
12
2
1
2
4

1
2
4
9
3

6

~aly

Japan
Jordan
Kenya
Lesotho

1
2
2
2

20

2

20
?
1
2

Total

3

2
6
9
3
6
20
2
1
5

Nationality

Associate National Volunteer Other

Malaysia
Mali
Mexico
Morocco
Niger
Nigena
Paraguay
Peru
Russian Federation
Rwanda
Saudi Arabia
Senegal
Sudan
Swaziland
Uganda
United Arab Emirates
United Republic of
Tanzania
United States of
America
Venezuela
Zimbabwe

1
4
16
2

2

-

Total

4
16
3
1
2
1
2

1
2
2
3
2

1
2
2
3
2
19

2

2

7
2

7
2

127

183

19

Total
56

(from 45 countries)

Distribution of fellowships in 2000 by field of study
Programme I Number of fellows

Field of study

UNDP

vcp•

Agrometeorology
Climatology
Computer
Hydrology
Instruments/Electronics
Meteorology
Numerical modelling
On-the-job-training
Others

2
1
3
1
5
11

30
13
1
20
7
118
5
19

Total

26

TF

RB

3

8

9
35
80
39

3

213

8

166

Total
32
17
4
30
47
217
5
58
3

413

• In 142 of the fellowships listed under VCP, some regular budget funds were used.
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Nationality of WMO fellows under
training in 2000

Table IV

Programme I Number of fellows
Nationality

48

UNDP

vcp•

TF

RB

Programme I Number of fellows

Total

Nationality

Region I

Region 11

Angola
Benin
Botswana
Burkina Faso
Burundi
Cameroon
Cape Verde
Central African Republic
Chad
Comoros
Congo
Democratic Republic
of Congo
Egypt
Ethiopia
Gabon
Gambia
Ghana
Guinea
Guinea-Bissau
Kenya
Lesotho
Uberia
Lybian Arab Jamahiriya
Malawi
Mali
Mauritania
Morocco
Mozambique
Namibia
Nigeria
Rwanda
Sao Tome and Principe
Senegal
Seychelles
Sierra Leone
Somalia
Sudan
Swaziland
Togo
Uganda
Un~ed Republic of Tanzania
Zambia
Zimbabwe
------- Total (Region I)

Bahrain
Bangladesh
China
Maldives
Mongolia
Myanmar
Pakistan
Sri Lanka
Tajikistan
Turkmenistan
United Arab Emirates
Uzbekistan
Yemen

.

WMO ANNUAL REPORT 2000

2

-

1
3
1

3

9

13
6

4

2
1
4
3
1
10
13
10

7

7
6
2

3

2
1
3
4
1

4

3

4
2
2
1
2
5
1
9

7
2

1

8
3

4
-

9

4

9

-·---------··-120

vcp•

TF

RB

Total

6

6

5

5

3

1
5

11
1
2
1
4
2
15
6
1

4

9

29

14

60

1
2
15
6

8
3
2
4
4
4
5
3

8

8

3

3
4

3
2

5

5
2
2
9
14
1
2
7
16
11
4
3
1
4
5
6
7
11
3
8
11
6
6
6
6
2
6
17
26
1
5
2
2
--119
248

In 88 of the fellowships listed under VCP, some regular budget
funds were used.

UNDP

Total (Region 11)

.

17

In 24 of the fellowships listed under VCP, some regular budget
funds were used.

Region Ill
Argentina
Bolivia
Brazil
Chile
Colombia
Ecuador
Paraguay
Peru
Uruguay
Venezuela

Total (Region Ill)

.

2
2
3
2
2
2
1
2

18

2
2
3
3
2
2
2
2

2

20

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

Table IV (contd.)
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Host countries which trained
WMO fellows in 2000

Programme I Number of fellows
Nationality

UNDP

vcp•

TF

RB

Programme I Number of fellows

Total

Region IV

UNDP

2
1
2

1
2
8
2

12

Total (Region IV)

8

3

2
1
2
1
2
1
2
9
3

23

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

Region V
4

Total (Region V)

4

4

2

6

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

Australia
Bahrain

Canada
2

7
8

Finland
France

1
2
1
8
12

Total (Region VI)

2

213

26

56

166

413

10
6

30

26

4

4
1
18
18
1
2
5

8

In 142 of the fellowships listed under VCP. some regular budget
funds were used.

2

2
6
3

1

1

3

3
4

2
1

8
4

69

13

5

18
1

India

5

5

Iran, Islamic Republic of

2

3

Israel

7

7

Kenya

1

Madagascar
Malaysia

3
1
1

Mali

2

18

20
4

41
5
1
2

Morocco

2

Niger

1

Nigeria

3

2
2

5

3

3

1
5
40

Russian Federation
South Africa
1
3

3

Hungary

Portugal

1
2

2

8
85
4

Pakistan

Region VI

Total

6

Barbados
Belgium
Cameroon
China
Costa Rica
Egypt

Ra··

2

Philippines

GRAND TOTAL
(90 nationalities)

TF

Japan

Philippines
Solomon Islands
Vanuatu

Albania
Armenia
Azerbaijan
Bosnia and Herzegovina
Bulgaria
Jordan
LaMa
Lebanon
Palestine
Poland
Russ1an Federation
Syrian Arab Republic

vcp·

Algeria

Bahamas
Belize
British Caribbean Territories
Costa Rica
Cuba
Honduras
Jamaica
Mexico
Trinidad and Tobago

.

Host country

6

11
41
1

Spain
Switzerland

15

15
4

9

13

Syrian Arab Republic

34

United Kingdom of
Great Britain and
Northern Ireland

20

22

42

United States of America -

22

5

28

9

2
9

166

413

Uzbekistan
Several..
TOTAL
(35 host countries)

.

34

2

26

213

8

In 142 of the fellowships listed under VCP, some regular budget
funds were used.

•• Financial assistance under RB was provided to nine persons on
study tours to more than one host country.
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WMO-No.

WMO-No.

Mandatory publications

Volume C2 - Transmission schedules
Supplements: January, March, Jut1. September, November 2000
VolumeD -Information for shipping (1997 edition)
Supplements: February, April, June, August, October and
December 2000

Basic documents
15

Basic Documents 1999: Chinese-Russian-Spanish

49

Technical Regulations
Volume 11 - Meteorological service for international air
navigation (1992 edition)
Supplement No. 5: English-French- Russian-Spanish

47

International list of selected, supplementary and auxiliary
ships (bilingual English!French): 1999 edition

Official records

305

Guide on the Global Data-processing System
Supplement No. 2: English-French- Russian

508

Resolutions of Congress and the Executive Council
Supplement No 12: English

306

Manual on Codes
Volume 1.1 -International Codes, Part A (1995 edition)
Supplement No. 2: English-French-Russian-Spanish
Volume 1.2 - International Codes, Parts 8 and C
(1995 edition)
Supplement No. 1/2/3: Spanish
Supplement No. 4: English-French- Russian-Spanish
Supplement No. 5: English-French- Russian-Spanish

900

Commission for Agricultural Meteorology, twelfth session
(1999) - Abridged final report with resolutions and
recommendations:
English- French-Russian-Spanish

902

Thirteenth World Meteorological Congress (1999) Abridged final report with resolutions:
Chinese-Russian-Spanish

Manual on the Global Telecommunication System
Volume 1- Global aspects (1992 edition)
Amendment No. 4: Spanish
Volume 11 - Regional aspects (1991 edition)
Amendment No. 2: Spanish
Amendment No. 3: English-French-Russian-Spanish

903

Executive Council, fifty-first session (1999) -Abridged
final report with resolutions: Arabic-Chinese

915

Executive Council, fifty-second session (2000) -Abridged
final report with resolutions:
Chinese-English-French-Russian-Spanish

386

Operational publications
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Guides

2

Meteorological Services of the world (bilingual
English/French): 2030 supplement

8

Guide to Meteorological Instruments and Methods of
Observation (1996, s1xth edition): Russian

5

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

636

Guide on the automation of data-processing centres
(1998, second edition): French-Spanish

9

Weather reporting
(bilingual English!French)
Volume A- Observing stations
Editions: May and November 2000
Volume B - Data processing (1993 edition)
Supplement No. 5
Volume C1 - Catalogue of meteorological bulletins
Editions: May and November 2000

702

Guide to wave analysis and forecasting (1998 edition):
French

781

Guide to the applications of marine climatology (1994):
Spanish

834

Guide to public weather services practices (1999,
second edition): Russian-Spanish
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WMO-No.

Annual reports of WMO
907

Annual Report 1999: English-French-Russian-Spanish

WMO Bulletin

WMO-No.

Handbooks and service information
574

Sea-Ice Information Services in the World: English

Catalogue

Volume 48, No. 3: Russian

Publications of the World Meteorological Organization 1999-2000 edition: Supplement

Volume 48, No. 4: Russian-Spanish
Volume 49, No. 1: English-French-Russian-Spanish

WMO ANNUAL REPORT 2000

Lectures

Volume 49, No. 2: English-French-Russian-Spanish
Volume 49, No. 3: English-French- Spanish

910

Lectures presented at the the forty-ninth
session of the Executive Council (1997): English

911

Lectures presented at the the fiftieth
session of the Executive Council (1998): English

916

Forecasting in the 21st Century (Ninth IMO Lecture):
English

Volume 49, No. 4: English-French

Programme-supporting publications
WMO Long-term Plan

Booklets for the public
908

909

Fifth WMO Long-term Plan 200Q-2009:
English-French-Russian- Spanish
WMO looks forward - Fifth WMO Long-term Plan
200Q-2009 - Summary for decision makers:
English-French-Russian-Spanish

912

WMO - 50 years of service: English-French-Russian- Spanish

913

WMO Statement on the Status of the Global Climate in
1999: English

905

The 1997-1998 El Niiio Event: A Scientific and Technical
Retrospective: French-Spanish

917

Operational Provision for the Hydrometeorological Safety
of the Transport Corridor Europe-Caucasus-Asia
(TRACECA): bilingual English/Russian

Operational Hydrology Reports
884

Current Operational Applications of Remote Sensing in
Hydrology (OHR No. 43): English

887

Precipitation Estimation and Forecasting (OHR No. 46):
English

Technical Notes
770

Methods of Interpreting Numerical Weather Prediction
Output for Aeronautical Meteorology (second edition)
(TN No. 195): French-Spanish

The WMO Bulletin is the official journal of the Organization. lt is
published four times a year (January, April, July and October) 1n
English, French, Russian and Spanish editions and also carries paid
advertising. For details, contact the Associate Editor, WMO Bulletin,
at the WMO Secretariat (see address below) or by e-mail:
bulletin@gateway.wmo.ch.

World Climate News is a newsletter published twice a year
(January and June) in English and French versions. The electronic

Joint inter-agency publications
WMO/UNESCO publication
914

Proceedings of the WMO/UNESCO Sub-Forum on
Science and Technology in Support of Natural Disaster
Reduction: English-French-Russian

version can be accessed via the WMO homepage at
http://www.wmo.ch and then by selecting "Catalogue of the WMO
Publications". Paper copies of the newsletter and the catalogue are
available upon request.
Written orders for WMO publications should be addressed to: The
Secretary-General, World Meteorological Organization, P.O. Box
2300, CH-1211 Geneva 2, Switzerland. Orders may also be placed
by e-mail: pubsales@gateway.wmo.ch or by direct fax (reserved for
publications orders and queries): (+41 22) 730 80 22.
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ACSYS
AeMP
AGRHYMET
AMDAR
ARCHISS
AREP
ARGOS
ASEAN
ASECNA
CAEA
CAeM
GAgM
GAL
CAS
CBS
CCI
CDBMS
CEOP
Cg
CHy
CILSS
CIMO

cue

CLICOM
CLIPS
CLIVAR
COP
COSNA
COST
CSD
CSM
CTBTO
DAC
DARE
DMC
EC
ECMWF
EMEP
ESCAP
ETR
ETRP
FASTEX
FOP
FIM
GAW
GCOS
GDPS
GEF
GEWEX
GOCS
GOS
GPS
GTN-H
GTS
GURME
HF
HOMS
HYCOS
HWRP
IAEA
ICAO
ICSU
IDB
IDF
IGAC
IGOS
IGRAC
IMO
IOC
lOS
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Arctic Climate System Study
Aeronautical Meteorology Programme
Regional Training Centre for Agrometeorology and Operational
Hydrology and their Applications
Aircraft Meteorological Data Relay
Archival Climatic History Survey
Atmospheric Research and Environment Programme
Data relay and platform location system
Association of South-East Asian Nations
Agency for Air Safety in Africa and Madagascar
Climate and Atmospheric Environment Activities (frust Fund)
Commission for Aeronautical Meteorology
Commissicn for Agricultural Meteorology
Computer-assisted learning
Commission for Atmospheric Sciences
Commission for Basic Systems
Commission for Climatology
Climate Database Management System
Coordinated Enhanced Observing Period
WMO Congress
Commission for Hydrology
Permanent Inter-State Committee on Drought Control in the Sahel
Commission for Instruments and Methods of Observation
Climate and cryosphere
Climate computing
Climate Information and Prediction Services
Climate variability and predictability study (WCRP)
Conference of the Parties
Compos1te Observing System for the North Atlantic
European Cooperation in the Field of Scientific and Technical Research
Commission on Sustainable Development (United Nations)
Climate System Monitorng
Comprehensive Nuclear Test Ban Treaty
Data Assembly Centre
Data rescue
Drought Monitoring Centre
Executive Council (WMO)
European Centre for Medium Range Weather Forecasts
Cooperative Programme for the Monitoring and Evaluation of the Longrange Transmission of Air Pollutants in Europe (ECEIWMO/UNEP)
Economic and Social Commission for Asia and the PacifiC (UN)
Education and Training
Education and Training Programme
Fronts and Atlantic Storm Track Experiment
Forecast Demonstration Project (WWRP)
International Weather Festival
Global Atmosphere Watch
Global Climate Observing System
Global Data-processing System
Global Environment Facility
Global Energy and Water Cycle Experiment (GEWEX)
Global Ocean Observing System
Global Observing System
Global Positioning System
Global Terrestrial Network-Hydrology
Global Telecommunication System
GAW Urban Research Meteorological Environment
High-frequency
Hydrological Operational Multipurpose System
Hydrological Cycle Observing System (component of WHYCOS)
Hydrology and Water Resources Programme
International Atomic Energy Agency
International Civil Aviation Organization
International Council for Science
lnter-American Development Bank
International Development Fund
International Global Atmospheric Chemistry Programme (ICSU)
Integrated Global Observing Strategy
International Groundwater Assessment Centre
International Meteorological Organization (predecessor of WMO)
Intergovernmental Oceanographic Commission (UNESCO)
Integrated Observing Systems

IPC
IPCC
ISDR
JCOMM
JCRF
JSC
JSTC
MEPA
MERCOSUR
MTN
NCAR
NHS
NMC
NMHS
NMS

NOM

NWP

OMEGA
OPAG

PWS
RA
RB
RDP
RMDCN
RMTC
RMTN
ROSF

RSMC
RTH
SAOC
SADIS
SAG
SBSTA
SPARC

ssc
SVAT
TAO
TCDC
TCP
TCP/IP
TF
THORPEX
TIROS
TRACECA
UN
UNCED
UNDP
UNEP
UNESCO
UNFCCC

UTC
VCP
VCP(ES)
VCP(F)

vos
VTL
VTS
WAFC
WAFS
WCASP
WCP
WCRP
WG
WGH
WHYCOS
WMD
WRC
WWRP

www

:
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International Pyrheliometer Comparison
Intergovernmental Panel on Climate Change (WMO/UNEP)
International Strategy for Disaster Reduction
Joint WMO/IOC Technical Commission for Oceanography and Marine
Meteorology
Joint Climate Research Fund (WCRP)
Joint Scientific Committee (WCRP)
Joint Scientific and Technical Committee
Meteorology and Environmental Protection Admini-stration
Southern Common Market (Argentina, Brazil, Paraguay and Uruguay))
Main Telecommunication Network
National Center for Atmospheric Research (USA)
National Hydrological Service
National Meteorological Centre
National Meteorological and Hydrological Service
National Meteorological or Hydrometeorological Service
National Oceanic and Atmospheric Administration (USA)
Numerical weather prediction
Radio navigation system
Open Programme Area Group (CBS)
Public Weather Services
Regional association
Regular budget
Research and Development Project (WWRP)
Regional Meteorological Data Communication Network
Regional Meteorological Training Centre
Regional Meteorological Telecommunication Network
Radar Ocean Sensing
Regional Specialized Meteorological Centre
Regional Telecommunication HuB
Southern African Development Community
Satellite Distribution System
Scientific Advisory Group
Subsidiary Body for Scientific and Technological Advice (UNFCCC)
Stratospheric Processes and their Role in Climate
Science Steering Committee
Soil-Vegetation-Atmosphere Transfer
Tropical Atmosphere Ocean
Technical Cooperation among Developing States
Tropical Cyclone Programme
Transmission Control ProtocoVlnternet Protocol
Trust fund
Hemispheric Observing System Research and Predictability Experiment
Television infra-red observation satellite (USA)
Transport Corridor Europe-Caucasus-Asia
United Nations
United Nations Conference on Environment and Development
United Nations Development Programme
United Nations Environment Programme
United Nations Educational, Scientific and Cultural Organization
United Nations Framework Convention on Climate Change
Universal time coordinated
Voluntary Cooperation Programme
Voluntary Cooperation Programme (Equipment and Services)
Voluntary Cooperation Programme (Fund)
Voluntary observing ship
Virtual Training library
Vessel Traffic Service
Word Area Forecast Centres
World Area Forecast System
World Climate Applications and Services Programme
World Climate Programme
World Climate Research Programme
Working Group
Working Group on Hydrology
World Hydrological Cycle Observing System
World Meteorological Day
World Radiation Centr
World Weather Research Programme
World Weather Watch

