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Foreword

During the first year of the four-year programming cycle, two new major cross-cutting
programmes became fully operational: the
WMO Space Programme and the Disaster
Prevention and Mitigation Programme. Their
inception proved timely in view of the significant number of natural disasters, notably
tropical cyclones and flooding, which struck
during the year, culminating in the tsunami of
26 December, which caused so much death
and devastation in the Indian Ocean area.

themes were central to WMO’s sphere of
activities: the sustainable development of
Small Island Developing States and disaster reduction.

With key partners, WMO immediately
mobilized efforts to initiate the establishment of a multi-hazard early warning
system for areas at risk, building on the
telecommunication and human resource
infrastructure already in place for tropical
cyclone and storm surge warnings. WMO
also facilitated the reinforcement of
preparedness measures.

In line with WMO’s external communication strategy to enhance the visibility of
WMO and the NMHSs, new information
products were launched and others
entirely re-designed. A “NEWS” feature
was added to the WMO homepage and
MeteoWorld was launched as WMO’s
Web-based newsletter, together with a
condensed, four-page print version. The
WMO Bulletin was completely redesigned for publication in 2005, as was
this Annual Report for 2004.

THORPEX
(THe
Observing
system
Research and Predictability EXperiment)
entered its implementation phase in 2004.
It will demonstrate the capabilities of
global observations and weather prediction and its outcomes will underpin
WMO’s multi-hazard prevention strategy.
The pace of the process to establish a
Global Earth Observing System of
Systems (GEOSS) quickened during 2004.
GEOSS outcomes will contribute to
disaster prevention, climate monitoring,
environmental preservation and improved
socio-economic development. WMO will
be fully involved in all the planning and
implementation stages through the
support and contributions of the National
Meteorological and Hydrological Services
(NMHSs).
In a similar context, considerable efforts
were devoted to preparations for two
major conferences in January 2005, whose

The locust infestation in western Africa in
2004 was the worst in more than a decade.
WMO’s systems provided NMHSs and
locust control centres with information to
ensure more effective monitoring and
control operations.

The foregoing are but highlights of a year
during which the Secretariat improved
communication with and among its
Members and partners and gave high priority to assisting Members achieve their
sustainable development goals. In this
regard, major reform measures were introduced in order to ensure the integrity,
transparency and effectiveness of the WMO
Secretariat for the benefit of all Members.

(M. Jarraud)
Secretary-General
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Observing our planet

Tropical
cyclones
Floods

Image: EUMETSAT

Disasters

Integrated Observing System
The WMO Integrated Global Observing
System (WMO-IOS) comprises complex
observing networks in space, in the atmosphere, on land and at sea, operated by
Members. An effectively integrated WMOIOS will be a core component of the Global

2

Earth Observation System of Systems
(GEOSS). The integrated global observing
and data-processing systems respond effectively to user requirements. Maintaining and
enhancing the WMO-IOS and developing the
Future WMO Information System will help
nations meet their societal needs. WMO-IOS
records a wide variety of geophysical
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phenomena. This processing system allows
the integration of multiple parameters, whatever the platform. Further research and
development are needed, however, to transform more observational data into useful
decision-making tools for societal needs.

Observing weather and climate
WMO’s Global Observing System (GOS)
provides, from Earth and from outer space,
observations of the state of the atmosphere
and ocean surface for the preparation of
weather analyses, forecasts, advisories and
warnings, for climate monitoring and environmental activities carried out by WMO

POLAR
ORBITING
SATELLITE

and some of its partners. It is operated by
National Meteorological Services and satellite agencies and involves several consortia
dealing with specific observing systems or
geographic regions.
The current GOS will evolve into an optimized composite system comprising several
subsystems. Areas of emphasis in the implementation of the GOS may differ in individual countries, but cost-effectiveness, longterm sustainability and new collaborative
arrangements among Members are key
elements in the future design and operation
of the observing networks. Meeting the
requirements for monitoring the climate and
the environment is a priority.
GEOSTATIONARY
SATELLITE

SATELLITE
IMAGES
AIRCRAFT

SATELLITE
GROUND
STATION
OCEAN
DATA
BUOY

WEATHER
SHIP

WEATHER
RADAR

SATELLITE
SOUNDINGS
UPPER-AIR
STATION
SURFACE
STATION
AUTOMATIC
STATION

Revised Manual on
the GOS, Volume I—
Global Aspects
(WMO-No. 544)
(English, French,
Russian and Spanish)
Revision of the
content and
development of the
database for the
publication Weather
Reporting, Observing
Stations (WMO-No. 9,
Volume A)
(English and French)

NMS
The WMO Global Observing System
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Surface-based
stations providing
weather reports form
part of WMO’s
Regional Basic
Synoptic Networks.

The availability of
surface weather
reports is ensured by
the Main
Telecommunication
Network centres.
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Other R & D
oceanographic,
land use,
atmospheric chemistry
and hydrological missions

NPOESS
(USA)

COMSAT-1
(Republic of Korea)
120°E

GPM
ADEOS II
GCOM

Metop
(EUMETSAT)

The space-based segment of the Global Observing System

The Global Observing Systems serves to
observe, record and report on weather,
climate and the natural environment for the
preparation of operational forecast and warning services and related information. It makes
a substantial contribution to the delivery of
increasingly accurate and reliable warnings
of severe events related to weather, water,
climate and the environment worldwide.
During 2004, the System provided essential
and unique observational data to various
users. Work continued on the re-design and
establishment of a future composite GOS
and the sustainability of observing networks

4

35 800 km

FY-2/4
(China)
105°E
INSATs
(India)
83°E
GOMS
(Russian Federation)
76°E

MSG

ENVISAT/ERS-2 (EUMETSAT)
METEOR 3M N1 0°Longitude
SPOT-5

GMS-5/MTSAT-1R
(Japan)
140°E

for weather and climate. Specific activities
related to satellite system utilization and
products, requirements for, and representation of, data from automatic weather
stations, scientific evaluations of experiments, integration of observations from
aircraft systems in World Weather Watch
operations and the review and updating of
regulatory material.

Observations from space
The space-based component of WMO’s
observing system comprised three types of
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satellite: operational meteorological polarorbiting and geostationary satellites and
research-and-development (R&D) satellites.
The polar-orbiting and geostationary meteorological satellites proved invaluable to
National Meteorological and Hydrological
Services for, among others, the provision of
imagery, soundings, data collection and data
distribution. Most space agencies operating
polar-orbiting and geostationary satellites
have in place contingency plans for satellite
systems that guarantee the continued daily
flow of data, products and services that countries have come to depend on. More than
11 000 ground receiving stations participate
in the space-based observing subsystem.
India and the Republic of Korea declared their
intention to join other countries in spacebased observations.

Surface-based observations
Each year in October, WMO undertakes the
global monitoring of the availability of
surface weather reports expected from
stations. The monitoring is undertaken at
Main Telecommunication Network centres.
The reports increased slightly from 75 per
cent in 2003 to 78 per cent in 2004. The availability of data of the atmosphere at those
centres showed an even more positive trend,
with a global average of 67 per cent (61 per
cent in 2003) of the expected reports.

Chemical composition of the atmosphere
The Global Atmosphere Watch (GAW)
focuses upon the role of atmospheric chemistry in global change and the need to bring
scientific data and information to bear in the
formulation of national and international

The Global Atmosphere Watch (GAW)—
the mission
The three main objectives of GAW are:
• Systematic monitoring of atmospheric
chemical composition and related physical
parameters on a global to regional scale;
• Analysis and assessment in support of
environmental conventions and future policy
development; and
• Development of a predictive capability for
future atmospheric states.

policy. It consists in a partnership of
managers, scientists and technical experts
from 80 countries. GAW is considered the
atmospheric chemistry component of the
Global Climate Observing System (GCOS).
The Integrated Global Atmospheric Chemistry Observations (IGACO) strategy provides
a framework for studying atmospheric
composition. It is highly focused, bringing
together ground-based, aircraft and satellite
observations of 13 chemical species in the
atmosphere using forecast models that
assimilate not only meteorological observations but also chemical constituents. Socioeconomic issues related to climate change,
ozone depletion/ultraviolet radiation increase
and air quality benefit by having such a
system in place.
In 2004, an Integrated Global Observing
Strategy (IGOS) panel (consisting of
eminent scientists from several countries)
reviewed and approved the Atmospheric
Chemistry Theme Report. The IGACO report
critically assesses the requirements for
accuracy/precision and spatial/temporal
resolution, and the current state of modelling

5
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agencies and the global air chemistry/
meteorology/ climate research community.

Integrated Global Atmospheric
Chemistry Observation (IGACO)
System—an Integrated Global
Observing Strategy theme
implemented by WMO

WMO is now developing an implementation
partnership to build a plan with four areas of
activity: observational system development;
data-quality flow and synthesis; chemical
assimilation-reanalysis modelling; and user
application products.

The objectives are to:
• Ensure accurate, comprehensive global
observations of key atmospheric gases and
aerosols

In 2004, with support from MeteoSwiss, the
Global Atmosphere Watch Station Information System (GAWSIS) version 2.1 was
released. It adds a mapping capability
coupled to the original geographical information system and allows queries by country, WMO Region, and parameters measured with an optional tabular or mapping
display of results. The challenging task
remains of establishing dynamic links to
World Data Centres and updating GAWSIS
content. All countries operating GAW
stations are urged to update the description

• Establish a system for integrating groundbased, in situ and satellite observations
using atmospheric models
• Make the integrated observations accessible
to users.

chemical cycles in forecast and climate
models. It recommended that WMO take
specific steps in a phased approach over the
next 15 years, in cooperation with space

80oN

40oN

0o

40oS

80oS
180oW

6

120oW

60oW

0o

60oE

120oE

180oW

GAW Station
Information System:
GAW global (red),
regional (blue) and
contributing (green)
stations submitting
data to GAW World
Data Centres
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of their activities on a routine basis.
GAWSIS can be accessed through the GAW
Website (http://www.wmo.ch/web/arep/
gaw/gaw_home.html).

Ozone
The global networks for total ozone and
balloon vertical profiling, comprising
more than 100 stations operated by
WMO Members, were further developed
and quality-assurance practices were
strengthened. These observations are
essential for validation and calibration of
ozone satellites, for the Quadrennial Ozone
Scientific Assessment and for the Antarctic Ozone Bulletins which are issued regularly by WMO.
The refurbishment of the Dobson No. 18
total ozone spectrophotometer is a good
example of the international collaboration in
the maintenance of these networks. After the
WMO/GAW Dobson Spectrophotometer
Ozone Intercalibration for Africa in February/
March, the University of Nairobi and the
Meteorological Service of Canada agreed to
donate the Dobson No. 18 instrument for
upgrading and permanent use at the GAW
and NASA/Southern Hemisphere Additional
Ozonesondes (SHADOZ) Global Ozone
Station operated by the Kenyan Meteorological Department in Nairobi. The Regional
Dobson Calibration Centre at Hohenpeissenberg in Germany will refurbish the
instrument and the Payerne Aerological
Institute of MeteoSwiss has offered to
maintain the instrument in Nairobi in the
long term. WMO used a dedicated trust
fund for new global GAW stations to cover
transportation costs. A major gap in global
ozone measurements was thus filled
through partnerships facilitated by GAW.

A decrease in total ozone in the Arctic region
has been observed since 1980.
The Arctic ozonesonde network is part of
WMO’s Global Atmosphere Watch.
(Image: Scientific Visualizations Studio,
NASA GSFC)

Ultraviolet radiation
Laboratory irradiance standards were
compared at the European Reference
Centre for ultraviolet (UV) radiation measurements, the Joint Research Centre of the
European Commission in Ispra, Italy, and
the Central UV Calibration Facility, NOAA,
Boulder, Colorado, USA. This intercomparison was important as the two centres are
the root of the UV calibration reference
scale for Europe and North America,
respectively. A survey of UV measurements
was undertaken. The information thus
collected will be posted on the Website of
the Scientific Advisory Group for UV:
http://www.wmo.ch/ web/arep/gaw/sag.
html.

7
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Aerosols
Proceedings of the
third WMO Workshop
on the Impact of
Various Observing
Systems on
Numerical Weather
Prediction (Alpbach,
Austria, 9-12 March
2004)
WWW Technical
Report
(WMO/TD No. 1228)
(English)

Aerosols (dust, sea salts, volcanic ash and
smoke) in the atmosphere tend to absorb or
reflect incoming sunlight, thus reducing visibility
and increasing optical depth. Aerosols
represent an area of uncertainty in
understanding and predicting global climate
change. Moreover, they can influence rainfall
patterns and cause respiratory problems in
humans and animals.
Aerosol optical depth is a measure of how
much light airborne particles prevent from
passing through a column of atmosphere.
Studies are being carried out to ascertain the
amount of visible and infrared light that is
absorbed within the atmosphere and how much
is reflected back up into space. These
measurements are used to estimate the location
and amount of aerosols present in the
atmosphere.

http://www.wmo.int/web/gcos, addresses the
requirements identified in the Second Report
on the Adequacy of the Global Observing
Systems for Climate in Support of the
UNFCCC, completed in 2003. It takes into
consideration existing global, regional and
national plans, programmes and initiatives,
including the plans of the recently established Group on Earth Observations (GEO).
The Plan is based on extensive consultations
with a broad and representative range of
scientists and data users, including an open
review, before its completion. It includes
implementation priorities and resource
requirements, as well as indicators for measuring progress in implementation. The Plan
identifies some 131 actions which, if fully
implemented, will provide global observations of a set of essential climate variables

Aerosols
The GAW World Optical Depth Research
Centre operates a calibration centre and a
global reference network of precision filter
radiometers for the purpose of linking the
various measurements. Work was undertaken to assess the current status of the
global long-term network of aerosol optical
depth stations operated by WMO Members
and partners and how these various efforts
could be coordinated more effectively for the
benefit of all (see box above).
Aerosols in the
atmosphere include
volcanic ash. They
reduce visibility and
therefore pose a risk
for aircraft.

8

Observing the climate—the plans
A major achievement was completion of
the Global Climate Observing System
(GCOS) 10-Year Implementation Plan in
support of the United Nations Framework
Convention on Climate Change (UNFCCC).
(See also page 29.) The Plan, available at

Water-resources monitoring (Photo: Cambridge
Water Department)
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and associated products that will assist
Parties in meeting their responsibilities under
the UNFCCC.
WMO played a significant role in the development by the Group on Earth Observations of a 10-year implementation plan for
the Global Earth Observation System of
Systems (GEOSS). The GEOSS Plan recognizes and supports the GCOS Implementation Plan in the section dealing with
climate.

Monitoring water resources
In many developing countries, the ability
to provide information on the status and
trend of water resources on the global
scale is declining. They are unable to maintain their systems for acquiring hydrological data, and for disseminating them to
decision-makers, engineers, managers and
the public. As a result of a lack of hydrological information, numerous waterresources development schemes could not
be designed optimally and there was a
consequent waste of financial resources.

resources more accurately on the global
level and to understand the global hydrological cycle.

The regional components
In order to better meet local requirements and
address constraints, WHYCOS is implemented through regional components, called
HYCOS projects, implemented by cooperating nations. During 2004, noticeable progress
was achieved. The Volta-HYCOS project was
implemented. Its aim is to establish an information system and provide capacity building
for water-resources management in the
countries of the Volta Basin.
Another component being implemented is
Niger-HYCOS. This project aims to reinforce
data-observation and collection capacity at
national level and to establish a hydrological
information system. At regional level, it
supports the establishment of an information
Surface runoff
Rain

The Japan
Meteorological
Agency and the
National Climate Data
Center (US National
Oceanographic and
Atmospheric
Administration) were
designated lead
centres for Global
Climate Observing
System surface and
upper-air network
data.

A global system
Land

WMO’s World Hydrological Cycle Observing System (WHYCOS) complements
national efforts to provide the information
required for water-resource management.
It provides a vehicle not only for disseminating high-quality information, but also for
promoting international collaboration. It
contributes to enhancing the capacity of
National Hydrological Services (NHSs), so
that they are ready to meet the demands
placed on them. It provides a means for the
international community to monitor water

River

Sea

Pollution

Flood

Runoff/floodwater
Sediment

Land-water interactions
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system for developing a forecasting system
and other products. A training component
will strengthen capabilities to contribute to
the sustainable development of participating
countries.
In close collaboration with the Intergovernmental Authority on Development (IGAD),
WMO prepared a detailed project document
for IGAD-HYCOS. A framework for the project and a detailed budget were elaborated.
WMO is assisting IGAD in finalizing the financial request to be submitted to the European
Union for funding. The project will provide
participating countries with an information
system as a tool for managing regional integrated water resources.

A programme of
World Weather
Watch/Global Climate
Observing System
subregional training
seminars on
climatological data
reporting began in
2004.

10

In collaboration with the French Institute of
Research for Development (IRD), WMO
finalized the project document for CaribHYCOS (island component). It was circulated for comments to all countries having
expressed an interest in participating.
Experts from both National Hydrological
and Meteorological Services in the
Caribbean Islands met together to share
views. This approach will ensure that all the
countries are involved in the project development process and will have an opportunity to express their individual needs and
commitments on its long-term sustainability. The project will provide the participating
island States with an information system as
a tool for integrated water resources
management (see pages 60-61).
ARCTIC-HYCOS is an important component
in the context of the International Polar Year.
The project is science-driven and is aimed at
monitoring freshwater fluxes and pollutants
into the Arctic Ocean with the objective of
improving climate predictions in the northern hemisphere and assessing the pollution

of the Arctic coastal areas and the open
Arctic Ocean.

Homogeneity and accuracy of
observations
Intercomparisons of instruments are essential for accurate, homogeneous measurements. Laboratory intercomparisons of rainfall intensity gauges started in September at
three laboratories in Europe. Nineteen pairs
of instruments from 18 manufacturers
participated.
Preparations were initiated for the intercomparison of high-quality radiosonde systems
and for pyrheliometer comparisons.
Activities related to improvements in the
compatibility of upper-air observations
resulted in a radiosonde compatibility report.

Pyrheliometer comparison (Photo: NREL)
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The report is a summary of monitoring
results obtained between 1998 and 2001 for
every station in the global network and longterm averages of operational monitoring
statistics for each radiosonde station. These
averages allow detailed investigations of the
magnitude of random errors and systematic
bias in radiosonde geopotential height
observations.
Action was initiated to develop standards for
automated subjective observations and to
develop recommendations for further harmonization and uniformity of algorithms used in
a variety of observing techniques. Because
of changing requirements and developing

technologies, the table on operational uncertainties and instrument performance was
updated and will be incorporated in the
WMO Guide to Instruments and Methods of
Observation (WMO-No. 8).

Radiosonde
Compatibility Report
(Instrument and
Observing Methods
(IOM) Report No. 80)
(English)

The Web portal on the Development, Maintenance and Operation of Instruments,
Observing Methods and Automatic Weather
Stations was developed and placed on the
CIMO/IMOP Website to provide access to
worldwide information on instruments and
methods of observation. See http://www.
wmo.ch/web/www/IMOP/WebPortal-AWS/
Index.html.

New publications in
the IOM Report series
were published either
on the CIMO/IMOP
website
(http://www.wmo.ch/
web/www/IMOP/
WebPortal-AWS/
Index.html)
or on CD-ROM.

11
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Exchanging and processing the data for
forecasts and warnings

Tropical
cyclones
Floods

A weather forecaster at work (Photo: NEXRAD)

Disasters

Exchanging the data
The WMO Global Telecommunication
System (GTS) provides the arteries for
meteorological and related data exchange
between National Meteorological and
Hydrological Services (NMHSs). The implementation of the Improved Main Telecom-

12

munications Network, which is the core of
the GTS for worldwide exchange, neared
completion in 2004. This was achieved
through the upgrade of a number of links
via managed data-communication network
services and the collaboration of all countries concerned. The Regional Meteorological Telecommunication Networks
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(RMTNs) continued to be improved by
Members’ implementation of frame relay
and digital leased circuits, as well as VSAT
(very small aperture terminal) connections.
Recommended practices and guidance were
developed, which enabled NMHSs to benefit from the new opportunities in information and communication technologies (ICTs)
and services, and to attain a more costeffective telecommunications system.
Considerable progress was made in the
implementation of computer-based datahandling systems at national centres,
including the introduction of PC-based
systems in several developing countries.
Satellite-based data-distribution systems
play an essential role in the GTS by

complementing the dedicated connections
for the distribution of large volumes of
information. Each of WMO’s six Regions is
completely covered by at least one system,
and several systems are operated at
national or subregional level. Several
systems serving Asia, Europe, the Americas and the Pacific were upgraded by the
use of advanced digital data transmission
techniques.

Multi-hazard early warning
systems, including for tsunamis
Global early warning systems, including
national alert-and-response mechanisms
based on a multi-hazard approach, could

Structure of the WMO Global Telecommunication System
WMO’s Global
Telecommunication
System interconnects
meteorological
NMC
NMC
Managed
telecommunication
RTH
RTH
data-communication
centres via a
NMC
NMC
network
combination of
Regional
Regional
NMC
NMC
terrestrial and
RTH
networks
networks
satellite
telecommunication
RTH
RTH
Main
telecommunication
links for data
network
collection and
distribution. The
RTH
RTH
NMC
NMC
meteorological
Satellite
Satellite
telecommunication
NMC
NMC
two-way system
dissemination
centres are
NMC
NMC
responsible for the
reception and
selective relay of
data over the GTS circuits. The Main Telecommunication Network is the core of the GTS, linking the
three World Meteorological Centres (Melbourne, Moscow and Washington) and 15 Regional
Telecommunication Hubs (Algiers, Beijing, Bracknell, Brasilia, Buenos Aires, Cairo, Dakar, Jeddah,
Nairobi, New Delhi, Offenbach, Prague, Sofia, Tokyo and Toulouse).
NMC

NMC

NMC
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Ocean Rim countries,
while the Indian Ocean
Tsunami Early Warning
and Mitigation System
is being developed.
The GTs will serve as a
critical telecommunication mechanism for the
exchange of tsunamirelated data and warnings in the longer term.

Via the Global Telecommunication System from observing platform to
processing centre to forecasting centre to TV studio

Handbook on CLIMAT
and CLIMAT TEMP
(WWW Technical
Report
(WMO/TD No. 1188)
(English, French,
Russian and Spanish)

14

avert another tragedy on the scale of the
Indian Ocean tsunami of December 2004.
WMO’s Global Telecommunication System
(GTS) provides end-to-end capabilities for
data collection and the development and
dissemination of early warnings internationally. The GTS is already used by the
Pacific Tsunami Early Warning System,
which is coodinated by the International
Coordination Group for the Tsunami Warning System in the Pacific of the Intergovernmental Oceanographic Commission
(UNESCO), and has proved to be highly
effective. The Pacific Tsunami Warning
Centre, operated by NOAA’s National
Weather Service and the Japan Meteorological Agency, will use the GTS for issuing tsunami early warnings to the Indian

WMO is taking action to
ensure that the GTS will
be fully operational for
tsunami and seismic
applications in the Indian
Ocean and other areas at
risk. It is building on the
telecommunication and
staffing infrastructure
which is already in place
for tropical cyclone and
storm-surge warnings.

The Internet
The Internet is an important tool for
exchanging meteorological and related data
and, for several small NMHSs, is the only
affordable telecommunication means. The
formulation of guidance on practices, procedures and implementation, which would
minimize the operational and security risks
inherent to the Internet, was pursued in the
light of technological developments and
experience gained.

Data management
Data-management functions are central to
WMO information systems and significant
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progress was made towards their
standardization for all WMO scientific and
technical programmes in order to meet
current and emerging requirements more
efficiently. Metadata (data describing data)
are the key to effective electronic data
exchange and cataloguing. The WMO
metadata standard, consisting of a core
profile based on the ISO standard for
geographic metadata (ISO 19115), was
adopted and extensions specific to each
WMO Programme are being developed.
World Weather Watch quantitative
monitoring procedures were also refined,
in particular for monitoring digital data,
and a pilot project for integrated World
Weather Watch monitoring was arranged.

Information system
The Future WMO Information System (FWIS)
is conceived as an overarching approach to the
collection and sharing of information among all
WMO and related international programmes.
The FWIS has been built upon the most
successful components of existing WMO information systems as a joint and coordinated
initiative of all WMO Programmes. Various pilot
and prototype projects have been carried out
and the experience gained has been shared in
order to enable an early introduction of FWIS
elements. WMO promoted the development of
ICTs and, in particular, the FWIS, for the provision and delivery of weather, climate and water
information, including warnings.

Numerical weather prediction
Aviation forecasters at the Hong Kong Observatory, China, use outputs from numerical weather
prediction models received in the form of grid-point values via WMO’s Global Telecommunication
System. Products from these global models
are generally adequate for forecasting
large-scale weather systems such as surges
of the winter monsoon. However, limited by
the coarse resolution of the data received,
the grid-point information is inadequate for
resolving smaller-scale features associated
with inclement weather.

Sample product of ORSM: model simulation of a
typhoon

To fill this gap, the Hong Kong
Observatory runs the Operational
Regional Spectral Model (ORSM) on a
high-speed computer. ORSM is currently
configured to run on a smaller but higher
resolution (20-km) inner domain covering
Hong Kong and neighbouring areas, nested
within a larger but coarser resolution (60km) outer domain covering East Asia and
the western Pacific. It produces forecasts
up to 72 hours ahead and provides
support to improved very-short to short
range forecasting.

15
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Radio-frequencies
Weather-, climate- and
water-related operations and research
depend upon the use
of radio-frequencies.
Several international
frequency-band allocations were consolidated for meteorological
operations,
including aids (radiosondes), satellites and
radars. The pressure
on radio-frequency
bands
continues,
however, as a result of
the expansion of new
Surface 24-hour weather forecast chart indicating temperature, pressure
and wind (source: NEXLAB, College of Dupage)
radio-communication
systems. In particular,
activities continued
towards protecting the
special bands allocated to space-borne passive
Coding the information
sensing: these are a unique natural resource
for atmospheric measurements of vital imporImplementation and coordination of the
tance for further development.
WMO migration plan to advanced datarepresentation forms to meet the requirements for new data types with higher resolution and accuracy, started with
Data-processing and forecasting
operational exchange and a comprehensive
training programme. Several National
Data-processing activities and products
Meteorological Services developed
progressed on several fronts, including those
encoder/decoder software that can be used
of deterministic numerical weather prediction
by other NMSs in implementing their
(NWP) models, ensemble prediction systems
migration plan. These so-called table-driven
(EPS) and long-range forecasting (LRF)
code forms (because the information is
systems. At the end of the year, a total of 69
defined in sets of tables) will evolve to meet
centres were running NWP models, of which
requirements.
16 ran global models. The number of centres
running limited area models also increased.
In Africa, for example, five NMCs ran an NWP
system; 14 centres ran an EPS; the number
of ensemble members in the EPS had
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increased; and 14 centres were running LRF
systems operationally.
Most advanced centres were operating or
developing EPS for use in the short-,
medium and/or long-range. Most
operational EPS were using global models
for medium-range predictions, while a
small number of regional ensembles
focusing on short-range forecasts were in
quasi-operational mode. A framework for
the exchange of verification information
was being implemented in a standardized
manner. In addition, an EPS programme
was developed as a basis for regional
workshops to train the trainers.

Models
Approximately half the centres producing
long-range forecasts used coupled oceanatmosphere models, while a few developed
multi-model ensembles, from which outputs
from individual and independent models are
combined into a single forecast. A standardized verification system for LRF products was
adopted and was implemented at some dataprocessing and forecasting centres.

Forecasting standards
Work on developing forecasting standards
and recommended practices began, with
the goal of assuring more reliable
forecasts and an optimal use of current
levels of meteorological science and
technology. In this context, standards and
practices for severe weather forecasting
were a matter of particular attention,
especially in countries where sophisticated
numerical model outputs, including those
from EPS, are not used. There could be a
more effective use of existing products
from global and/or specialized dataprocessing and forecasting centres. This,
at the same time, would contribute to
capacity building and, as a response to the
appropriate feedback, the improvement of
existing products. Such forecasting
standards would also consider the
principles of a quality-management
framework with the ultimate goal of
ensuring ongoing improvements of the
reliability and accuracy of the forecasts.

17
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Preventing and mitigating
natural disasters

Tropical
cyclones
Floods

Photo: International Committee of the Red Cross

Disasters

Introduction
Throughout 2004, WMO actively promoted
a shift in natural disaster management
from an approach of relief and rehabilitation to one of prevention and proactive
strategies. WMO’s core technical and
scientific capabilities related to hazards of

18

hydrometeorological origin were increasingly integrated in relevant aspects of
disaster risk management from risk assessment, planning and prevention, to
response and recovery at all levels.
WMO developed a comprehensive programme that addressed strategic goals,
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particularly in relation to risk assessment and
early warnings for weather, climate and
water hazards.

Natural disaster management
The World Conference on Disaster Reduction
((WCDR), January 2005, Kobe, Japan) was an
opportunity for WMO to increase the visibility
of its role and that of NMHSs as essential
components of natural disaster management
platforms in all countries.
With the goal of assessing potential partnerships and strengthening existing ones, WMO
collaborated with the United Nations on the
International Space Charter in connection
with major disasters and on the proposed
Global Disaster Alert System. The role and
benefits of the Organization and the NMHSs
were reflected in the outcome documents.
Preliminary steps were taken for improved
coordination and integration of activities
throughout the organization for the crosscutting topic of natural disaster mitigation
and prevention.

Tropical cyclones
Improved accuracy and early warnings
Four hurricanes struck the Caribbean and the
USA in August and September, killing more
than 3 000 people and causing damage
amounting to billions of dollars. It was the
first time that the US state of Florida had
been hit by four destructive hurricanes in
such rapid succession since 1950. In the
western North Pacific, 2004 was also a record
year for tropical cyclones. Ten typhoons
made landfall in Japan—two within 10 days.
After Meari and Ma-on came Tokage, which

World Conference on Disaster Reduction
(January 2005, Kobe, Japan)
In preparation for the Conference, WMO
collaborated with the United Nations
International Strategy for Disaster Reduction
(ISDR) Secretariat, other UN system
organizations, intergovernmental and nongovernmental organizations.
The Secretariat produced a brochure, a poster
and a disaster prevention and mitigation
Website, providing information on activities in
the area of disaster risk reduction.
Natural
Disaster
Prevention
and
Mitigation
Programme

Working Together
for a Safer World

was the most powerful typhoon to hit Japan
in 16 years. The number of typhoons
surpassed the previous record of six set in
1990 and left the largest number of people
dead and injured since 1983.
While the losses were high, they would have
been worse without pre-disaster efforts,
particularly early warnings, which
contributed significantly to disaster preparedness and resulting in a reduction of loss
of life and property. WMO continued to work
towards increased accuracy and the timely
dissemination of early warnings and the
effective response of communities through
public training and education.

WMO-No. 976

Working Together for a
Safer World
(WMO-No. 976)
Brochure prepared for
the World Conference on
Disaster Reduction
(Kobe, Japan, January
2005)
(English, French, Russian
and Spanish)

Regional tropical cyclone bodies
The five regional tropical cyclone bodies of
WMO, which cover all basins prone to tropical cyclones, were encouraged to plan
strategically and to share best warning practices for tropical cyclones, storm surges and
floods. In this way they were able to capitalize on growing research and development
findings. WMO provided assistance in
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reviewing the operations and structure of the
Typhoon Committee and on dealing with
typhoon-related disasters as part of integrated water-resources management (see
also pages 60-61). In keeping with the
scheme not to limit technology information
exchange services to electronic data accessible
only through the Internet, training materials
and reports on CD-ROM were prepared and
distributed to Members.

Floods
In 2004, floods continued to be the most
destructive of all natural disasters. Despite the
risks, people continue to settle on floodplains
because of their inherent advantages, not the
least being fertile soil. Flood-disaster mitigation, focused mainly on loss reduction, lessens
the socio-economic development potential of
floodplains.

The fearsome foursome

The tropical cyclone season in 2004 was a record-breaking one in the Atlantic basin with15 named
storms of which nine were hurricanes and six were “major” hurricanes. August saw eight named
storms—the most for any August on record. Hurricanes Charley, France, Ivan and Jeanne (clockwise
from top left) struck the Caribbean and the USA in unprecedented quick and deadly succession.
(Images: NASA)
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Flood management
Flood-management measures should therefore seek to maximize the productivity of
floodplains, whilst minimizing loss of life. As
such, flood-loss reduction should be subordinate to the overall goal of maximizing the
efficient use of the floodplain: this is the main
policy of integrated flood management (IFM).
IFM seeks to approach land and water
management in a river basin in a joint fashion. WMO has undertaken many activities to
establish the principles of IFM, support
actions at various levels and provide information. In 2004, these actions included establishing linkages with partners and contacts
and disseminating information.
A concept paper describing the basic tenets
and requirements of IFM was distributed. A
set of supplementary papers, focusing on
specific legal, environmental, social and
economic aspects, are now being compiled
to facilitate the implementation of IFM

principles. Various case-studies on flood
management have been collected, taking
regional and socio-economic considerations
into account. An overview situation paper
will be published to highlight good practices
and lessons learned.

Pilot projects
A number of flood-management pilot
projects were carried out in South Asia,
Africa, South America, and central and
eastern Europe to develop, demonstrate
and implement various components of the
IFM concept and its applications. In Africa,
in collaboration with the Ministry of Water
Resources Development and Management
of Kenya, a flood-management strategy
for the Lake Victoria Basin was developed
to serve as a model. In South Asia,
Community Flood Management Committees (CFMCs) were established in
selected communities (three in India and

Integrated flood management
The concept of integrated flood management (IFM) was
developed by WMO and supported by the Global Water
Partnership (GWP) and has been adopted by other UN agencies.
IFM attempts to streamline the multiple issues in the decisionmaking process and involves flood managers and other groups
involved in planning for river basins. The Associated Programme
on Flood Management (APFM) is a joint initiative of WMO and
the GWP. APFM has been developing ties with various partners
for collaborative activities and for disseminating information
through the publications of outputs, the GWP Toolbox,
conferences, workshops, seminars and the APFM Website
(http://www.apfm.info).
WMO and UNESCO are developing a Joint Flood Initiative in
which other UN bodies will also participate with the aim of
promoting integrated flood management.

Water
resources
management

Integrated flood management
Land use
management

Coastal
zone
management

Hazard
management
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two each in Bangladesh and Nepal).
Manuals describing specific activities for
community-based flood management
were prepared and translated into local
languages. During the monsoon season,
the manuals were field-tested in these
communities, and were found to be
effective for reducing loss of life and
property.

Flood forecasting
Hydrometeorological information and forecasting systems and risk management were
reviewed in the Ibero-American countries in
the framework of the WMO Flood Forecasting

Initiative. The principal objective was to
strengthen cooperation between National
Meteorological and Hydrological Services in
order to deliver timely and more accurate
products and services. The outcome of the
review, which took place in Valencia, Spain,
in March, is entitled the “Valencia Statement”. It contains conclusions and recommendations aimed at improving flood forecasting at the regional and global levels. It
will be presented to the global synthesis
conference on flood forecasting (scheduled
for 2006), where the conclusions of various
regional meetings will be analysed and a
global strategy for improving flood forecasting prepared.

Environmental monitoring and
management

Floods are the most common and destructive
of natural disasters worldwide. (Photo:
Direzione Servici Tecnici de Prevenzione,
Region Piemont)
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WMO’s Global Atmosphere Watch (GAW)
and its Integrated Global Observing Strategy
lay a strong foundation for the better detection and mitigation of the effects of severe
weather and air-pollution events through the
provision and integration of high-quality
global data. Feedbacks of atmospheric
aerosols and ozone on the general circulation of the atmosphere through radiative
forcing and rain formation are now recognized as important enough to include in the
next generation of forecast models. Realtime atmospheric composition observations
will be needed. WMO/GAW will contribute
to better forecasts and improved tools for
managing severe pollution events. The
GAW/ Integrated Global Atmospheric Chemistry Observation System supports ongoing
forecast research projects such as the Global
Environment Monitoring System project
(United Nations Environment Programme)
(see also pages 5 and 6) and WMO’s Sand
and Dust Storm Forecasting project.
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US Environmental Protection Agency
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WMO helps Members address environmental emergencies such as the pollution of water bodies
and wildland fires.

Biomass burning: detection
and warning
Smoke and fire detection has been
enhanced in South-East Asia through a
WMO/United Nations Economic and Social
Commission for Asia and the Pacific
(ESCAP) project for Member countries of the
Association of South-East Asian Nations
(ASEAN). New instruments installed in
Indonesia and Malaysia measure atmospheric particles in real-time and help recognize and track fires. They provide high-quality
quantitative information on aerosol mass
and light-scattering coefficient (measure of
visibility reduction) (see also page 8). Training has been provided under the
WMO/ESCAP project, instruments have
been procured and experts sent to provide
advice on observational practices and data
assessment. The data are available on the
Web for use by ASEAN countries. A study

on the modelling of aerosol transport during
the 1997/1998 South-East Asian haze event
was conducted within the project. WMO
participates in the UN Inter-Agency Task
Force on Disaster Reduction in issues
concerning the transboundary transport of
smoke and haze and in the Wildland Fire
Advisory Group of the United Nations International Strategy for Disaster Reduction.

Emergency response
Preparedness programmes
WMO’s emergency response activities are
aimed at assisting NMHSs and other
national authorities and international
organizations to respond effectively to environmental emergencies involving the
large-scale dispersion of airborne hazardous
substances, caused, in particular, by nuclear

23

AR04Compiled.qxd

1/06/05

16:06

Page 24

and radiological incidents. Preparedness
programmes are of particular importance
for rapid and effective meteorological
support required to mitigate the disastrous
consequences of a nuclear emergency.

Testing the management plan
The International Atomic Energy
Agency/WMO Joint Radiation Emergency
Management Plan was updated and

re-issued in December. Planning
commenced for an international nuclear
exercise to test the full operation of the
emergency information-exchange procedures, including those which involve
WMO’s Regional Specialized Meteorological Centres, Regional Telecommunication
Hubs and National Meteorological and
Hydrological Services. (These are specified
in the regional and global arrangements
established under the Global Dataprocessing and Forecasting Systems.)

Smoke and fire detection in South-East Asia

South-East Asia is particularly
prone to wildland fires,
related to slash-and-burn
forest clearing and open
cropland burning, which
traditionally take place
between July and October.
The local population
sometimes has to wear gas
masks and air traffic can be
disrupted. Fires occur most
frequently during dry spells
and droughts caused by the
El Niño-Southern Oscillation
phenomenon. The reduction
of transboundary smoke-haze
pollution on human health
and the environment are the
driving reasons for regional
cooperation within the
ASEAN region. (Source:
Regional South East Asia
Wildland Fire Network)
Wildland fires (red dots) burning on the island of Borneo, Indonesia,
on 27 September 2004. (Image: NASA)
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Extended scope
The scope and capabilities of WMO’s emergency response activities were upgraded to
include the provision of specialized atmospheric transport and dispersion model
products and services to environmental
emergencies other than nuclear incidents.
A survey was conducted among WMO

Members to develop an understanding of
their requirements and existing capabilities
in areas such as chemical incidents, biological emergencies, smoke from wildland
fires, volcanic eruptions, and spills and
deposition into water bodies. The results of
the survey were examined to determine a
coordinated approach to meet the stated
needs of Members.
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Protecting the climate and
the environment

Tropical
cyclones
Floods

Photo: Geir Braathen, Norwegian Institute for Air Research.

Disasters

Introduction
All life depends on a healthy planet, but the
interwoven systems of atmosphere,
oceans, watercourses, land, ice cover and
biosphere, which form the natural environment, are threatened by human activities.
Moreover, while a fragile environment
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becomes more vulnerable to natural disasters, the natural disasters also degrade the
environment in a pernicious circle of causes
and effects.
The observational data and forecasts of
weather, climate and the atmosphere that
are collected through WMO’s network of
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observing, data-transmitting and forecasting systems keep policy-makers informed
of the state of the environment so that they
be in a better position to prevent its further
degradation.

Climate System Monitoring (CSM)
In 2004, priority was given to the development of guidelines on climate watches and
to the organization of workshops and seminars on climate early warning systems. The
World Climate Data and Monitoring
Programme Web-page was re-designed to
take into account climate-system monitoring
products from Members by creating links to
their own Web pages (http://www.
wmo.ch/web/wcp/wcdmp/frame.html).
Alaska
Record warm May,
June, July, August.

multi-year drought
conditions, some Tonadoes

relief in autumn.
Mexico/U.S.
Severe flooding in
April along the
Escondido River.

Record year for
tornadoes. Mostly
a result of tropical
systems.

East Pacific hurricane season
Below average activity.
12 named storms; 6 hurricanes.

Europe
Widespread
above average
annual
temperatures (+1°C).
Southern and Eastern U.S.
Wetter than average.
9 landfalling tropical
systems.

Hurricane Jeanne
Category 3 at landfall. Hurricane Frances
Over 3 000 lives
Category 2 at landfall.
lost in Haiti.
Extensive flooding in
southern Appalachian
Hurricane Charley
Strongest hurricane to Mountains.
impact the U.S. since
Hurricane Andrew in 1992.

Hurricane Ivan

This was the first year of formal collaboration between the US National Climatic Data
Center and the WMO Commission for Climatology to produce an article in the Bulletin of
the American Meteorological Society on the
state of the climate in the preceding year.
Scientists and institutions from around the
world contributed data, figures, and/or text
to this article on the state of the climate in
2004.
A primary goal of this article is to put the
observed climate and weather events over
the previous year into historical perspective,
with a focus on long-term trends and variations in the primary climatic elements over
the period of instrumental observations

Sea-ice
Below long-term average.
September 13% below
10-year mean.

North America
8th largest snow cover
extent in 38 years for October.

Canada
Record cold summer in
eastern Prairies, record summer
Alaska/Yukon wildfires
Record area burned (2.6 million heat on west coast.
hectares) in Alaska.
Central and
North-east U.S.
Strong winter storms
Western
U.S.
Much colder-thanin January for
Continuation of
average summer.
Pacific north-west.

State of the climate in 2004

Atlantic hurricane season

Reached category 5 in the
Above-average activity
Caribbean. 210 km/hr at
15 named storms; 9 hurricanes;
landfall. Massive destruction 6 ‘major’. 8 tropical storms in
in Grenada as it passed
August—most named storms
over the island.
for any August on record.

Spain, Portugal
Heatwave in June
and July with
maximum temperatures
reaching 40°C.

Northern hemisphere snow cover extent
largest since 1985 for January; 5th lowest
in 38 years for March.

WMO statement on the
status of the global
climate in 2003 (WMONo. 966) (English,
French, Russian and
Spanish)
WMO has issued annual
statements on the global
climate since 1993.

Typhoons: denotes point of landfall.
Above-average activity in the West Pacific;
29 named storms and 19 typhoons.

Record number of tropical
Japan
Western Asia, Mongolia
cyclones (10, previous record 6)
Wetter-than-average year
Annual warmth, anomalies 2–3°C.
made landfall in Japan.
for much of the country.
India
Afghanistan
Partly
due
to
landfalling
Monsoon-related floodiong
Long-term drought
tropical
Typhoon
Ma-on
June–October. Millions of residents
continued. Dry
Strongest typhoon to strike the greater Tokyo area
systems.
displaced in Assam, Bihar and
March–April season.
in 10 years in October. Wettest October since 1876 for the city.
South-east China
Bangladesh. Worst
Typhoon Tokage
flooding in 15 years. Drought is one of
Deadliest typhoon to strike Japan since 1979; 94 deaths.
the worst in 50 years.
10th cyclone to make landfall in Japan during 2004 season;
Drinking water
produced a record 24-meter high wave.
Jordan, Syria, Greece, Turkey
India
supplies
Super Typhoon Chaba
Widespread winter storm in February.
Severe heatwave
Super-typhoon (category 4) in the Pacific, category 1 at landfall in
threatened.
Approximately 60 cm of snow in Jordan. in March. More than
Japan in August; 13 deaths.
100 deaths.
China
Typhoon Rananim
Flooding in
Strongest typhoon to affect Zhejiang Province in China since 1956.
Sichuan Province
Over US$ 2 billion in damage and 169 deaths.
Africa ITCZ
Indian monsoon rainfall
in September.
Average annual ITCZ
87% of normal overall.
Super Typhoon Nida
196 people killed.
close to long-term
Came ashore in the Philippines in
Maximum regional deficit
Philippines
May with sustained winds of 260 km/hr.
mean position.
in north-west India with
Two typhoons and one tropical
storm claimed over 1 000 lives in
22% less than average.
the Philippines in November.

Desert
locust invasion
May–October 2004.

Neutral ENSO transitions into weak El Niño
in late boreal summer and autumn.

Brazil
Wet December–
February. Major flooding
in January in Brazil’s
north-eastern states.
Peru, Chile, Argentina
Severe cold and snow
during June and July.

Angola, Zambia
Severe flooding in April.
In Zambia, also in May.

Somalia, Kenya
Despite good “long rains” in Somalia, long-term
drought remains. Only 50% of normal rainfall for
south-eastern Kenya over last 2 years.
Tropical Cyclone Elita
Affected Madagascar making two separate landfalls.
29 people killed, tens of thousands homeless.
Tropical Cyclone Gafilo
Strongest cyclone to hit
Madagascar in 10 years.
Winds at 260 km/hr at landfall.

Australia
Northern Territory, much
wetter than average rainy
season.

Australia
Intense and widespread
heatwave during February.
Many city records broken. Longterm drought remains in southern
and eastern Australia.
Tasmania
2nd wettest January since 1900.

South Atlantic hurricane
Rare hurricane in
the South Atlantic
in March. Made landfall
in the state of Santa
Catarina, Brazil.
Maximum sustained
winds of 120–130 km/hr.

Tropical Cyclone Heta
First cyclone to impact
Samoa in a decade.

New Zealand
Heavy rainfall and
damaging floods in
February.

Antarctic ozone hole less extensive than the
10-year mean. Less than 20 million km2 in size.

Significant climatic anomalies and weather events in 2004.
The average global temperature was the fourth warmest on record, with a rise
in global temperature greater than 0.6°C since 1900.
(Source: US NOAA National Climatic Data Center)
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Intergovernmental
Panel on Climate
Change (IPCC)
assesses scientific,
technical and socioeconomic information
relevant for the
understanding of
climate change, its
potential impacts and
options for
adaptation and
mitigation.
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(since the late 1800s) and, if possible, to
extend back in time through the use of
paleoclimate data.

Intergovernmental Panel on
Climate Change (IPCC)
In 2004, the Intergovernmental Panel on
Climate Change initiated the writing process
for its Fourth Assessment Report (AR4) with
the selection of lead authors and the first
lead authors’ meetings. A number of workshops and expert meetings to support the
AR4 process were held, including those on
cross-cutting themes. The Panel decided to
prepare a synthesis report and agreed on its
scope and an outline of topics to be
addressed.
Preparations began on the IPCC Guidelines
for National Greenhouse Gas Invento-

ries, due for publication in 2006. Work
continued on the preparation of the two
special reports “Safeguarding the ozone
layer and the global climate system: issues
related to hydrofluorocarbons and perfluorocarbons” and “Carbon dioxide capture
and storage”.

Prediction and projection
WMO collaborated with the United
Nations Environment Programme to
develop the fourth edition of Global Environment Outlook (GEO-4). A detailed
outline and workplan were elaborated.
WMO will be involved in a number of
chapters, but has a particularly strong
role to play in the one on the state of the
environment and on cross-cutting issues
associated with natural hazards. GEO-4 is
scheduled for publication in 2007.

Difference from 1961–1990 (°C)

0.8
0.6
0.4
0.2
0
–0.2
–0.4
–0.6
–0.8
Combined annual land (near surface) and sea-surface temperature anomalies from 1861–2004 (departures
in degrees Celsius from the average in the 1961–1990 base period) for the globe. The solid red curve has
had subdecadal time-scale variations smoothed with a binomial filter. The anomaly for 2004 is +0.44°C
(Sources: Hadley Centre, The Met Office, UK; Climatic Research Unit, University of East Anglia, UK).
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WMO support for
international environmental conventions
Climate change
WMO pursued its collaboration with the United Nations
Framework Convention on
Climate Change through
contributions to the Strategic Implementation Plan of
the Second Report on the
Adequacy of the Global
Observing Systems for
Climate by the Global
Climate Observing System
(GCOS),
which
was
Rising ocean temperatures are held responsible for the widespread
accepted by the Parties to
bleaching of coral reefs, which support huge populations of marine
life and are also an important source of tourist revenue. El Niño
the Convention. WMO
events are particularly critical. (Photo: International Coral Reef
participated in, and reported
Information Network)
to, the 20th and 21st
sessions of the Subsidiary
Body for Scientific and Technological Advice (SBSTA),
held in conjunction with the tenth session of
observations of ECVs; producing and making
the Conference of the Parties to the Convenavailable global climate products for all ECVs;
tion (COP-10) in Buenos Aires, Argentina.
preparing or updating their national GCOS
SBSTA welcomed the collaboration between
plans; and providing the necessary resources
GCOS and the Group on Earth Observations
for an Implementation Project Office report(GEO) in developing implementation plans,
ing to the GCOS Secretariat. (See also pages
as well as the progress in developing the
8-9.)
GCOS cooperation mechanism. This will
facilitate improvements in climate observing
Regional workshops were organized in
systems in developing countries.
Central Asia and South and South-west Asia
during 2004, being the seventh and eighth of
The GCOS Implementation Plan has a
the ten planned. Regional Action Plans for
number of recommendations aimed specifiSouth America and Central Asia were
cally at Parties, including: making available
completed, and work on the Action Plan for
observations of Essential Climate Variables
South and South-west Asia was begun. The
(ECVs) from within national boundaries;
Global Environment Facility (GEF) is providassisting least developed countries and
ing significant support to the Programme as
Small Island Developing States in providing
a part of the UNDP/GEF National Communi-

The United Nations
Framework
Convention on
Climate Change
addresses the
scientific evidence of
increasing
concentrations of
greenhouse gases in
the atmosphere and
the need to prevent
dangerous
anthropogenic
interference with the
climate system.
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One-fifth of the
world’s population is
threatened by the
impacts of global
desertification.
(UNCCD)

One-third of the Earth’s surface is threatened by desertification, i.e. an area of over 4 billion hectares
(UNCCD).

cations Support Programme. Partner countries and international organizations have
provided additional support on a workshopby-workshop basis (see also pages 54-55).

integration of biodiversity considerations
into the implementation of the United
Nations Framework Convention on Climate
Change and its Kyoto Protocol, which was
published by the Secretariat of the CBD as
CBD Technical Series No. 10.

Desertification
WMO supported activities of the United
Nations Convention to Combat Desertification (UNCCD), which marked its 10th
anniversary in 2004. This collaboration
included the organization of a roving seminar on the application of climatic data for
desertification control, drought preparedness and management of sustainable agriculture and a workshop on drought monitoring in the Balkans. WMO also submitted
reports to the Committee for the Review of
the Implementation of the Convention .

Biodiversity
WMO participated in activities in support of
the Convention on Biological Diversity
(CBD). This included contributing to a book
entitled Interlinkages between Biological
Diversity and Climate Change: advice on the

30

A mangrove ecosystem is made up of habitats
that support a multitude of organisms, ranging
from bacteria to pelicans. Over half the world’s
mangroves were lost in the 20th century and,
with them, entire populations of the creatures
they hosted.
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Area of ozone hole (million km2)

AR04Compiled.qxd

1 August

31 August

30 September

30 October

Ozone
In support of the Vienna Convention for the
Protection of the Ozone Layer and its
subsequent protocols, WMO coordinated
global ozone observations and issued
regular bulletins on the status of Antarctic
ozone depletion during the period August
to November. A WMO Press Release was
issued on World Ozone Day (16 September), which emphasized the importance of
high-quality global observations of ozone
and ozone-depleting substances over the
next 15 years.

Air quality
WMO co-chaired the Task Force on
Measurements and Modelling (TFMM) of

29 November

Daily size of the Antarctic ozone hole
(in millions of square kilometres)
from 1 August to 15 December for
the period 2001–2004, using total
ozone observations from the solar
backscatter ultraviolet instrument on
board NOAA’s polar-orbiting
satellites. (Source: Climate
Prediction Center/ NOAA, USA)

Biodiversity (the
variety of life on Earth
and the natural
patterns it forms)
helps keep the global
environment working.
Polluted air, depleted
or contaminated
water, degraded soil
and urban growth are
all threats to
biodiversity.

the Cooperative programme for monitoring
and evaluation of the long-range transmission of air pollutants in Europe (EMEP) of
the UN Economic Commission for Europe
Convention on Long-Range Transboundary
Air Pollution.
The work of the TFMM concentrated upon
model reviews, the new EMEP monitoring
strategy and the Assessment Report, which
describes the development of long-range
transboundary air pollution in Europe over
the last 25 years. A workshop on the
implementation of the EMEP monitoring
strategy was also held. WMO and EMEP
will collaborate in the so-called level-2 and
-3 measurement sites in Europe. A framework for cooperation in data flow and
exchange was worked out for the aerosol
database.
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Understanding the science

Tropical
cyclones
Floods

(Photo: V. Aizen)

Disasters

Introduction
As the authoritative voice within the United
Nations system on the state and behaviour
of the atmosphere and climate of the Earth,
WMO coordinates and promotes research on
the composition of the atmosphere, the
physics and chemistry of clouds, weather-

32

modification techniques, tropical meteorology processes and weather forecasting. A
particular focus is extreme weather events
and their socio-economic impacts. Other
areas of research interest are greenhouse
gases, the ozone layer, major atmospheric
pollutants and urban environment and
meteorological studies.
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Weather research
Mountain weather
The Mesoscale Alpine Programme (MAP)
emerged as a concerted response of several
National Meteorological Services, research
institutes and university departments to
improving understanding and forecasting of
weather in the vicinity of large mountains. A
small office set up at MeteoSwiss coordinated activities, which culminated in a large
special observing period over the European
Alps in 1999. The data analysis and evaluation phase of MAP entered its last year in
2004. A MAP Forecast Demonstration Project
(FDP) is under preparation and will
be conducted in 2006. It will focus on

demonstrating the ability to reliably forecast
events of heavy precipitation in the Alps,
based on improved knowledge and enabling
technologies from MAP.

Mediterranean weather
The Mediterranean Experiment on Cyclones
that produce High Impact Weather in the
Mediterranean (MEDEX) was designed to
contribute to the better understanding and
short-range forecasting of such events,
mainly heavy rain and strong winds. In 2004,
experts met to plan the societal impacts
research component. The second phase of
MEDEX will be conducted under THORPEX
(see pages 34-36 below).

New projects
The Beijing Olympics 2008 Project was
launched in 2004. It comprises a Forecast
Demonstration Project dedicated to nowcasting and a research-and-development component dedicated to the mesoscale data assimilation and ensemble prediction system.
The Sand and Dust Storm Project was also
launched. It addresses global research and
will start with a pilot project focusing on East
Asia for five years, while maintaining close
links with other projects dealing with arid and
semi-arid regions. Advances made will result
in improved operational forecasts of sandand duststorms.
Extreme precipitation, in excess of 400 mm/day,
caused flooding on 25/26 September 1999 along
the Ticino River in Switzerland. This event
occurred during a large-scale field phase of the
Mesoscale Alpine Programme. (Photo: MAP)

Aircraft in-flight icing
The major activity under the Aircraft In-Flight
Icing Project was the Alliance Icing Research
Study II (AIRS II), conducted from 3 November
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scales has been launched under the aegis of
WMO and the International Union of
Geodesy and Geophysics. The assessment
addresses:
• The effects of aerosol pollution, including biomass burning, on precipitation;
• Climatology of the weather-active
aerosol and cloud droplets;
• Observational system for studying these
effects;
Icing is a hazard for aircraft.

2003 to 13 February 2004 with the participation
of Canada, the USA and Europe. The operational objectives were to:
• Develop techniques/systems to remotely
detect, diagnose and forecast hazardous
winter conditions at airports;
THORPEX will provide
the research
underpinning the
WMO Multi-Hazard
Prevention Strategy.

• Improve weather forecasts of aircraft
icing conditions;
• Better characterize the aircraft-icing
environment; and
• Improve understanding of the icing
process and its effects on aircraft.
It has been recommended that the project be
expanded to include all meteorological
hazards to aviation.

Physics and chemistry of clouds and
weather modification research
A scientific assessment of aerosol effects on
precipitation on local, regional and global

34

• Modelling of global, regional and cloud
scale effects of pollution;
• Relevance of cloud seeding experiments.
Such a revision of current knowledge will lead
to a peer-reviewed report and will provide
valuable input for the next IPCC assessment.
(See also pages 28, 37 and 41.)

THe Observing system Research and
Predictability Experiment: a World
Weather Research Programme
(THORPEX)

The Experiment
It is anticipated that, within a decade, the
distinction between climate and weather
prediction will transition into unified weatherclimate prediction, leading to a seamless suite
of forecast products applicable on all relevant
decision-making time- and space-scales.
Development of a unified global weather/
climate prediction system to improve forecast
skill on time ranges from days to centuries
will benefit from collaboration between
THORPEX and the Coordinated Observation
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THORPEX: the next 10 years
Over the next 10 years, THORPEX aims to
accelerate improvements in the accuracy of
one-day to two-week high-impact weather
forecasts and to demonstrate the social value
of advanced forecast products.
The main societal goals are to:
•

Extend the range of skilful weather
forecasts to time-scales of value in
decision-making (up to 14 days), using
probabilistic ensemble forecast
techniques;

•

Develop accurate and timely weather
warnings in a form that can be readily
used in decision-making support tools;

•

Assess the impact of weather forecasts
and associated outcomes on the
development of mitigation strategies to
minimize the impact of natural hazards.

predictions, targeting and assimilation of
observations; and social and economic
benefits of improved weather forecasts.

The Implementation Plan
The THORPEX International Research
Implementation Plan (TIP) for 2005-2014
was approved in December 2004. It defines
principle tasks, science opportunities of the
THORPEX International Science Plan, key
players and their roles and responsibilities,
required levels of international cooperation, links to other programmes, time and
resources, as well as the expected
outcomes with the specific deliverables in
two, six and 10 years with subsequent transition to operations.

International Core
Steering Committee for
THORPEX
(WMO/TD-No. 1217,
WWRP/THORPEX No. 1)

The TIP connects the science opportunities
of the International Science Plan with validated future operational requirements. It

and Prediction of the Earth System (COPES)
(see page 37).
THORPEX entered its implementation phase
in December 2004, bringing together the
research, operational forecast and climate
communities and academia.

The Science Plan
THORPEX developed rapidly in 2004 on the
international, regional and national levels.
The THORPEX International Science Plan
was completed and sent for peer review.
The Plan defines four main research topics:
global-to-regional influences on the evolution and predictability of weather systems;
global observing system design and
demonstration; multi-model ensemble

No country is spared the effects of extreme or
severe weather. THORPEX will help
demonstrate the capabilities of global
observations and weather prediction,
especially for developing and least developed
countries.

THORPEX International
Science Plan
(WMO/TD-NO. 1246,
WWRP/THORPEX No. 2)
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defines a THORPEX integrated global grand
ensemble, observing-system tests, regional
field campaigns, demonstration projects and
a global prediction campaign. The TIP
focuses on the transfer of the results to
developing countries through WMO and
other multilateral and bilateral mechanisms.

THORPEX: regional activities
Plans
The First THORPEX
International Science
Symposium
took place in Montreal,
Canada, 6-10 December
2004.

Members developed regional plans focusing
on large-scale phenomena that contain
significant embedded mesoscale weather with
high societal and economic impacts. A
European THORPEX Regional Committee was
established in addition to those in North
America and Asia, aligned with the WMO
regional associations. South Africa and
Morocco, in cooperation with the African
Centre of Meteorological Applications for
Development, began formulating an African
plan. The Southern Hemisphere Partnership
was initiated.
Campaigns and experimental datasets
Datasets were generated by the Atlantic
THORPEX Regional Campaign (OctoberDecember 2003), involving a complex set of
observing platforms in a real-time, adaptive
manner. Impact studies and investigations into
the effectiveness of the data-targeting
techniques are ongoing.
In addition to the standard WMO observing
system, additional dropsondes, land-based
radiosondes, high-frequency aircraft
meteorological reports, radiosondes from ships
operating under the Automated Shipboard
Aerological Programme and rapid-scan winds
from geostationary satellites were available.

36

THORPEX aims to accelerate improvements in
the accuracy of one-day to two-week highimpact weather forecasts.

It introduces a synergetic observing system
and seamless forecast suite as an intersection with climate prediction. TIP identifies
management requirements for funding key
programme elements, including personnel
and equipment for field programmes and
other research activities.

Tropical meteorology
Forecasters and researchers gathered
together in Hangzhou, China, in November
to discuss monsoon forecasting. Topics
included regional monsoon and scientific
issues such as interannual variations,
regional and global modelling, interdecadal
and long-term variations, diagnostics and
prediction, as well as the particular problems of monsoon forecasting encountered
by developing countries.
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Urban meteorology

Significant progress was made throughout
2004 in the implementation of activities and
on the formulation of future scientific directions. A new strategic framework for 20052015 was produced under the title Coordinated Observation and Prediction of the
Earth System (COPES) (see also item on
pages 34-35). Of particular note was the
development of the implementation plan for
the Global Earth Observation System of
Systems, especially in the domains of climate
and water resources.

The GAW Urban Research Meteorology and
Environment (GURME) project continued
collaboration with the air-quality modelling
community. GURME aims to provide
National Meteorological and Hydrological
Services and other users with a list of available air-quality modelling tools with a range
of additional specifications on each model,
such as parameterizations used, forecasting
mode or the input data needed to run the
model. To this end, a survey of existing airquality models was made.

Climate variability and predictability

Climate research

Climate Variability and Predictability (CLIVAR)
science underpins the Scientific Assessments of
the Intergovernmental Panel on Climate Change
(IPCC) and contributes to socio-economic wellbeing and sustainable development. The First
International CLIVAR Science Conference took
place in 2004 and was the largest WCRP conference to date. It addressed a number of themes
central to CLIVAR studies: short-term climate
prediction, monsoons, decadal prediction,
understanding long-term climate variations, the
role of the oceans in, and human influence on,
climate and applications of CLIVAR science.

With its partners, UNESCO’s Intergovernmental Commission for Oceanography and the
International Council for Science, WMO
promotes research efforts to determine the
predictability of climate and the extent of
human influence on the climate. These objectives are pursued through research and observational and modelling activities that require
international commitment, coordination and
collaboration, with an emphasis on practical
results of global and regional importance.
El Niño 1997/1998
Seasonal predictions

ENSO forecasts, such as
displayed here for the
1997/1998 event, have
become possible through
intensive research efforts in
the field of seasonal
predictions. The various
colours represent multiple
model runs (forecasts)
initiated at different times
of the year. (Courtesy
ECMWF)

Sea surface temperature (°C)
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Climate change and
climate variability are
intertwined and the
continued
improvement of
coupled climate
models is critical,
requiring a robust
global observation
system (particularly
for the oceans) and
well coordinated
diagnostic and
modelling studies.
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Annual average precipitation 1988-1997: the Coordinated Enhanced
Observing Period aims at developing a global network of pilot joint
meteorological-hydrological stations and makes use of the huge amounts of
Earth observing satellite data available today. (Source: GEWEX ContinentalScale International Project)

Rio de la
Plata
basin

A GEWEX project is
being developed to
investigate the
climatology and
hydrology of the Rio de
la Plata basin with the
aim to provide
information and
products that can help
decision- and policymakers better manage
its valuable resources.
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Other topics were the challenges of predicting
the coupled climate system and the complex
interactions of climate and cholera epidemics
on regional and global scales.
An assessment of CLIVAR was undertaken to
ascertain the progress that had been made to
date against the CLIVAR objectives and to determine the steps necessary for future progress.

Global energy and the water cycle
Phase II of the Global Energy and Water
Cycle Experiment (GEWEX) aims at a fully
global approach for research on the water
cycle and atmospheric energy, with emphasis on variability and predictability, as well as
the development of applications for waterresources management. A new Continental
Scale Experiment has been selected: the La

Plata River basin in
South America. A reinforced coordination
mechanism has been
set up for the GEWEX
global datasets derived
from in situ and satellite data, which now
cover more than 20
years. These datasets
are recognized by the
Global Climate Observing System as a key
element for climate
monitoring, as is the
Baseline Surface Radiation Network that has
been established as a
reference network for
satellite radiative flux
measurements.

The
Coordinated
Enhanced Observing Period (CEOP) gathers
global data on the hydrological cycle from all
available sources. Its main observation
period ended in December 2004 after two
years of intense collection of observational
and model-generated data. CEOP is a component of the Integrated Global Water Cycle
Observations theme of the Integrated Global
Observing Strategy Partnership, led by the
WCRP. The theme’s report was approved and
published in 2004 and the implementation
phase began.

Stratospheric processes and climate
After 12 years of innovative research, the
Stratospheric Processes and their Role in
Climate (SPARC) project entered its second
phase. The main focus is now on stratosphere-troposphere coupling, detection,

AR04Compiled.qxd

1/06/05

16:10

Page 39

attribution and prediction of stratospheric
changes and studies of links between
chemistry and climate.
Stratospheric data-assimilation systems are
becoming a standard part of meteorological
data-assimilation systems. Their scope, as
well as that of models, is being extended to
include more chemical variables. These
advances pave the way for improved quality of numerical weather prediction for
ranges exceeding one week. Chemistryclimate models undergo exhaustive testing
and are capable of producing projections of
future climate with increased certainty and
reduced systematic errors. They also enable
projections of the recovery of the stratospheric ozone layer.

Climate and the cryosphere
The Climate and Cryosphere (CliC) project
progressed from the planning to the implementation phase. The four major project
areas focus on the terrestrial cryosphere and
the hydrometeorology of cold regions,
glaciers, ice caps and ice sheets, and their
relation to sea-level; the marine cryosphere
and its interactions with high-latitude oceans
and atmosphere; and links between the
cryosphere and global climate. In 2004, the
Scientific Committee on Antarctic Research
(SCAR) became a co-sponsor of the project.
After conclusion of the Arctic System
Climate Study (ACSYS) in 2003, the ACSYS
Data and Information System became a part
of the Data and Information System for CliC,
through which the ACSYS datasets are readily accessible to researchers.
CliC is also organizing a contribution to the
programme of activities of the International

CliC addresses the entire cryosphere (snow
cover, sea, lake and river ice, glaciers, ice
sheets, ice caps and ice shelves and frozen
ground, including permafrost) and its
relation to climate.

Polar Year 2007/2008 (IPY). These activities
aim to strengthen the climate research and
observational programmes to be conducted
during the IPY (see item on page 50).
Acting through CliC, WMO and the Scientific
Committee on Antarctic Research have initiated the development of an Integrated
Global Observing Strategy theme on Cryosphere. The theme report will contain a
comprehensive review of current cryospheric observations and will generate
recommendations on their optimal development in the future.

Surface Ocean-Lower Atmosphere Study
(SOLAS) and surface fluxes
The aim of SOLAS is to advance quantitative
understanding of the key biogeochemicalphysical interactions and feedbacks of the
ocean and the atmosphere and how this
coupled system is affected by climate and
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International Polar Year (IPY) 2007-2008
An International Council for Science/WMO
Joint Committee for IPY was convened following
the submission of the Science and
Implementation Plan to the ICSU Executive
Board in October 2004. There are many
advantages to this co-sponsorship besides the
historical fact that the two bodies launched the
International Geophysical Year 1957-1958.
WMO’s endorsement greatly facilitates the
involvement in IPY of the National
Meteorological and Hydrological Services and
scientists from those nations. WMO’s bodies
have connections with the governments of many
countries, increasing the possible pool of
resources to support the IPY.

International Polar Year
2007–2008

High priority areas for WMO in the IPY
•

Improvement and further development of the World Weather Watch Global Observing System in
the polar regions, including the space-based component

•

Enhancement of ozone-layer monitoring, with increased spatial and temporal coverage

•

Intensification of long-term integrated measurement and modelling of the transport of greenhouse
gases and aerosols, particularly in the Arctic

•

Assessment of global-to-regional influences on the initiation, evolution and predictability of highimpact weather events in polar circulation

•

Intensification of studies addressing the role of polar cryospheric processes and of feedbacks
through which the polar cryosphere interacts with the other components of the climate system

•

Establishment of a comprehensive database of polar climate data to support the assessment of
current climate change in the polar regions, and to project future change

•

Investigation of physical processes in polar oceans and establishment of the Arctic Ocean and the
Southern Ocean Observing Systems

•

Further development of capabilities to observe and model or parameterize the hydrological cycle of
regions having a cold climate, including the establishment of the Arctic Hydrological Cycle
Observing System

environmental change. In 2004, the project
developed its Science Plan and Implementation Strategy and conducted its first
Science Conference. The project is cosponsored by WMO, the International Council
of Science (ICSU), the Intergovernmental
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Oceanographic Commission (IOC) of
UNESCO, the International GeosphereBiosphere Programme (IGBP), the Scientific
Committee on Oceanic Research and the
Commission on Atmospheric Chemistry and
Global Pollution.
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An integrated approach across a wide spectrum of research disciplines is needed to
address issues of major relevance to society and global sustainability. To this end,
WMO, IOC, ICSU, IGBP, the IHDP and DIVERSITAS (an International Programme of
Biodiversity Science) have established the
Earth System Science Partnership (ESSP).
The ESSP is intended to provide the
common platform for an increasing emphasis on broad-scale integration in international Earth system science, on which
programmes may work together in crosscutting activities.

rsh

The WGCM has established a Climate Simulation Panel to oversee and coordinate
collection, archival and analysis of model
data for the fourth IPCC assessment and
model data collection has begun. Currently,
all data from Phase 2+ of the Coupled
Model Intercomparison Project are available
for analysis from the Programme for
Climate Model Diagnosis and Intercomparison. WGCM fosters cooperation with the
IGBP Global Analysis Interpretation and
Modelling (GAIM) project (e.g. on the
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WGNE has the responsibility and leadership for fostering the atmospheric reanalyses so important for many activities. The
25-year reanalysis project (1979-2004) at
the Japan Meteorological Agency and the
regional reanalysis activities at the US
National Centers for Environmental Prediction progressed well. WGNE was also
closely involved, with the World Weather
Research Programme, in the development
of THORPEX, which is likely to have significant implications and benefits for a
number of climate-research projects (see
pages 34-36).

Another focus of activities of WGNE and
WGCM, in cooperation with the System for
Analysis, Research and Training ((START),
co-sponsored by IGBP) and the International Human Dimensions Progamme on
global environmental change (IHDP), was
the application of nested, limited-area
models for regional-scale climate simulations and climate-change projections.

S

Climate-modelling activities are carried out
by two main groups: the WMO Commission for Atmospheric Science/Joint Scientific Committee Working Group on Numerical Experimentation (WGNE) and the
WMO/IOC/ICSU Working Group on Coupled
Modelling (WGCM). Particular attention
was given to the Atmospheric Model Intercomparison Project (overseen by WGNE)
and the Coupled Model Intercomparison
Project (overseen by WGCM).

carbon cycle and chemistry) and is involved
in GAIM’s Earth System Atlas effort.

th

Climate modelling
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Three projects (on the global carbon cycle,
food systems and water resources) are
being implemented jointly. A fourth project
on global environmental change and
human health is currently being considered
and a planning team is finalizing a science
plan. In addition to the four evolving joint
projects and START, other proposals are
being considered, in particular, one on integrated regional studies.
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Applying the information

Tropical
cyclones
Floods
Disasters

Photo: FAO

Avalanche
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Introduction

Public weather services

Weather-, climate- and water-related data
and information can be applied in all
countries for the attainment of national
social, economic and cultural goals and
sustainable development in nearly all
sectors.

WMO helps the National Meteorological and
Hydrological Services (NMHSs) strengthen
their capabilities in order to meet the needs
of their communities through the provision
of comprehensive public weather services
(PWS). Particular emphasis is placed on
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public safety and welfare and on fostering a
better understanding of the capabilities of the
NMHSs, and how best to use their services.
In 2004, WMO assisted NMHSs to deliver
much needed, high-quality weather and
related information products and services
promptly and efficiently.

Public weather
services guidelines

The media and the public were made aware
of the Severe Weather Information Centre
Website (http://severe.worldweather.org) and
the World Weather Information Service
Website (http://www.worldweather.org) as
authoritative sources of official weather information. These Websites are operated and
maintained by the Hong Kong (China) Observatory (see also item on page 58). Guidelines
were prepared on the exchange of PWS via
the Internet. Furthermore, it was proposed
that NMSs should incorporate risk-management principles as part of their national strategy for natural disaster reduction and in
providing warning products to match their
wider disaster-management roles.

Guidelines on
biometeorology and
air-quality forecasts
(WMO/TD No. 1184)
(English)

Aeronautical meteorology
The final phase of the World Area Forecast
System (WAFS), with a completion date (set
more than 20 years ago) of 1 July 2005,
began on 25 November.
As it had been decided to use a different
code form for transmitting forecasts and to
phase out all current WAFS charts from
satellite broadcasts as of 1 July 2005,
Members were invited to upgrade their
current workstation software with the latest
versions of visualization software. The
upgraded workstations will enable Members
to receive and decode the WAFS broadcast
products and to prepare the WAFS charts
locally by the target date of 1 July 2005.

Guidelines on crossborder exchange of
warnings
(WMO/TD No.1179)
(English)

The weather forecast remains the favourite TV
programme in countries around the world. It
provides indispensable information for
activities of the general public connected with
travel, sports and tourism and many more.

Other important subjects addressed in 2004
included the issue of volcanic ash and aviation safety, the recovery of costs for aeronautical meteorology services and managing
the development of Meteorological Services
in Africa.
Meteorological reports from aircraft are
exchanged through a programme entitled
Aircraft Meteorological Data Reporting
(AMDAR). A review of the implementation of
the programme revealed the participation of
a growing number of WMO Members, with
more than 165 000 reports being exchanged
every day over the Global Telecommunication System, peaking at over 180 000 reports
per day, i.e. more than a three-fold increase
since AMDAR started in 1998.
Subjects of cooperation with partners on the
international level were aviation environmental protection, volcano watch operations,
air navigation services economics, the distribution of flight information by satellite,
regional and planning issues, training and

Aeronautical
meteorology
publications
The International
AMDAR Programme
(leaflet in English) and
Aviation and the global
atmospheric
environment
(WMO/UNEP booklet)
(English)
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support evolving user requirements were
actively sought throughout the year.

Aeronautical
meteorology
publications updated
in 2004

A large number of operational or quasioperational real-time ocean products are
now available. Work therefore started on
developing formal guidance material for
operational ocean products and services,
including a proposal for the standardization of presentation/delivery format/
nomenclature and classification according
to users. Work also began on the identification of user requirements for extended
and enhanced data systems for the provision of services.

Guide on
Meteorological
Observation and
Information
Distribution Systems
at Aerodromes
(WMO-No. 731)
(English, French,
Russian, Spanish)
Guide to Practices for
Meteorological
Offices Serving
Aviation
(WMO-No. 732)
(English, French,
Russian and Spanish)
WMO Technical
Regulations (C.3.1),
Meteorological
Service for
International Air
Navigation, Volume II,
(WMO-No. 49)
(Chinese, English,
French, Russian and
Spanish)
Aerodrome Reports
and Forecasts: A
Users' Handbook to
the Codes
(WMO-No. 782)
(English, French,
Russian and Spanish)
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Accurate meteorological data and their timely
dissemination contribute to aviation safety.

the commercialization of meteorological
services.

A revised version of the Marine Pollution
Emergency Response Support System
(MPERSS) plan reflects the close collaboration between National Meteorological
Services and relevant ocean services.
MPERSS has now been substantially
implemented as far as the meteorological
components are concerned and some

Marine meteorology and
oceanography
Global marine data-collecting centres

Operational oceanographic modelling,
product preparation and service delivery
systems, parallel to the existing systems
for operational meteorology, were major
issues. Such operational meteorological/
oceanographic (metocean) products and
services are vital for maritime safety,
observing systems, climate forecasting
and
environmental
management,
including marine pollution emergencies.
The WMO marine broadcast system under
the Global Maritime Distress and Safety
System and the Marine Pollution
Emergency Response Support System
play an important role in ensuring and
enhancing such services. New and
innovative operational ocean products to

Data management is vital to ensure and sustain
metocean products and services. Under the
Marine Climatological Summaries Scheme,
marine meteorological observations made by
Voluntary Observing Ships are collected,
quality-controlled and made available. In
2004, the two Global Collecting Centres
(GCCs) in Germany and the United Kingdom
marked their 10th anniversary.
The GCC in Germany maintains a Website
(http://www.dwd.de/en/FundE/
Klima/KLIS/int/GCC/GCC.htm) for users
seeking data and other information.
The GCC in the United Kingdom will develop a
similar Website.
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Agricultural meteorology
The applications of weather and climate
information in the sectors of agriculture,
forestry and fisheries remained the
primary areas of activity, in particular, the
reduction/mitigation of the impacts of natural
disasters and extreme events. Other areas
were the interrelationships of weather,
climate, agriculture and farmers.

Metocean products are crucial for managing the
marine environment, for example in the case of
an oil spill from a platform. (Photo: UCSB)

National Meteorological Services are
running oil-spill models. A dedicated
MPERSS Website (http://www.mperss.org)
has been developed and is being maintained by Météo-France.
The current status of implementation and
development of the Marine Climatological
Summaries Scheme (see box on previous
page) was reviewed, in particular, dataformat and quality-control procedures.
Although the Scheme was originally established to monitor the climatology of the
world’s oceans, preparation of climatological summaries, such as statistical charts
and tables, is an optional activity. It was
therefore decided that a survey should be
carried out to better understand the
requirements for such summaries, after
which a proposal for future activities/
implementation will be made.

There is a need to improve agrometeorological services, both to enhance production and to conserve the environment.
Work was undertaken at the national level
to identify relevant strategies. An associated implementation plan covered the
major topics of communication and
awareness, collaboration, training, tools
and methods, data and observation, policy
and resource mobilization.
In 2004, some three to four million hectares
of land were infested by locust plagues in
West Africa. Accurate meteorological information is crucial for understanding the locust
outbreaks and for control operations. WMO
worked with international partners to develop
clear guidelines on the exact nature of the
meteorological products that are needed to
monitor the locust problem effectively.

Climate information: prediction,
services, applications
Activities covering climate applications
included sectors such as health, water and
agriculture and the development of guidelines on several of these topics. They
included Climate Outlook Forums, El Niño
updates, the development of a global
network of focal points and training for
climate experts.
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Understanding and forecasting heatwaves
and preventing their negative effects on
human health were subjects for discussion
and action on several fronts. In collaboration with WHO, work was underway on
guidelines, as well as a workplan, on
heat/health warning systems. The guidelines will be distributed to National Meteorological and Hydrological Services and
other partners in health and social sectors
to alleviate suffering and reduce impacts in
vulnerable regions. It was decided to
prepare a booklet that would explain the
different aspects of heatwaves to the
general public.
An outline and a workplan were formulated
for guidelines on best practices for end-user

liaison and for the generation of products for
end users in developing countries, as well as
a plan to update the 1975 WMO Technical
Note No. 145—Socio-Economic Benefits of
Climate Services.
A survey on requirements for, and capacity
to deliver, climate services through
Regional Climate Centres was reviewed
and it was recommended that a feasibility
study be carried out.
The technical aspects of implementing a
Regional Forecast Ocean System in the
South-East Pacific was studied, with the aim
of improving predictive skills and providing
higher-resolution ocean parameters to feed
the atmospheric models available in the
region.
Support to local forecast
capacity was provided
by training in the preparation of national seasonal climate bulletins,
and promoting networking between forecast
producers and users.
Researchers in the
sectors of health, ecology, climatology, risk,
finance, energy, insurance and agriculture
discussed the way
forward in addressing
the various relevant
dimensions of climate
change
on
those
sectors.

The application of weather and climate information in agriculture is a
priority area of attention for WMO. (Photo: Y. Boodhoo)
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Disaster risk reduction
is the foundation for
sustainable develop-
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Early warning systems for a wide variety of
natural and anthropogenic threats and
hazards, and their role in sustainable development, were a major area of activity, in
particular applications of weather and
climate forecasts and knowledge for effective decision-making, and the benefits of
multi-disciplinary collaboration.

Extreme weather events such as heatwaves
pose a threat to human health, especially for the
young and the elderly.

WMO sought to enhance coordination and
effectiveness of tourism-related activities
and to establish an inter-agency coordination mechanism for tourism. WMO has
worked closely with the World Tourism
Organization since a working arrangement
was initiated in 1992.

Management
strategies in
agriculture and
forestry for mitigation
of greenhouse gas
emissions and
adaptation to climate
variability and
climate change
(WMO-No. 969)
(TN No. 202)
(English)

ment of urban settlements. In collaboration
with various partners, areas of possible
collaboration were identified, which
included disasters and reconstruction, urban
construction, transport and air quality.
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Building capacity

Installation of an automatic weather station at El Hamada International Airport, Libyan
Arab Jamahiriya (Photo by Météo-France)

Tropical

Avalanche

Introduction
WMO facilitates research and training in
meteorology, climatology, operational
hydrology and related fields and assists in
coordinating the international aspects of
such research and training. The education
and training of meteorological and hydro-

48

logical personnel is undertaken in and by
WMO Member countries at research centres
and universities, WMO Regional Meteorological Training Centres (RMTCs), national
meteorological training institutions and
sometimes the National Meteorological and
Hydrological Services themselves for onthe-job training.
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Education and training issues
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A wide range of issues pertaining to education
and training were addressed in 2004. The main
areas were human resources development;
accreditation and certification in meteorological education and training; training publications
and public education; computer-aided learning
and distance and remote learning; fellowships;
resource mobilization and support to WMO
Regional Meteorological Training Centres.
Other issues included: collaboration with
rapporteurs on education and training activities
of WMO regional associations and technical
commissions; provision of advice/ assistance
to Members on education and training matters;
and cooperation with educational institutions
and international organizations.

surveyed and guidance was prepared that
offered detailed recommendations as to how
NMHSs might best incorporate broadcast and
communications technology for improved service delivery.
WMO actively pursued its outreach activities
for radio and television networks and communication professionals around the world. A
major media training event was organized in
Dakar, Senegal, to upgrade the communication
skills of TV weather presenters in Frenchspeaking developing countries. WMO was also
actively involved in a training event for television weather presenters from developing countries organized in connection with the First
World Conference on Broadcast Meteorology
held in Barcelona in June 2004 at the initiative
of the International Association of Broadcast
Meteorology.

The fields—some examples
Tropical cyclones
Public weather services
Guidance material was prepared on strategies
for use by the National Meteorological and Hydrological Services
(NMHSs), particularly of developing
countries, which emphasizes the
reduction of impacts of natural disasters through the exchange of knowledge, transfer of expertise and the
holding of training events.
Improving the presentation skills of
weather broadcasters is important for
NMHSs to provide the most useful
information effectively. Guidelines
were elaborated, aimed at providing
a resource for capacity building and
training of staff in this area. The range
of graphics technologies commonly
used in weather broadcasting was

WMO made special efforts to strengthen and
improve the capabilities of National Meteo-

More than 800
persons participated
in 32 training events
organized by WMO in
27 countries during
2004. Another
19 events organized
by national
institutions in
Member countries
were also cosponsored or jointly
supported.

Media skills training, Dakar, Senegal, 2004
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rological and Hydrological Services in the
provision of improved tropical cyclone forecasts and effective early warnings. Foremost
among these was the provision of assistance
in the attachment of forecasters to various
Regional Specialized Meteorological Centres
during the cyclone season, attachment of
storm surge/wave experts at advanced institutes, and refresher training events for
operational forecasters in tropical cyclone
forecasting and warning.

Tropical meteorology research
Research and operational meteorologists
from monsoon-affected countries, including
the three Monsoon Activity Centres (Kuala
Lumpur (Malaysia), Nairobi (Kenya) and New
Delhi (India)), were informed about the latest
developments in Asian/African monsoon
research and trained in the practical aspects
of climatological and synoptic monsoon
prediction, such as mechanisms, onset,
predictability and forecasting,
impacts and future directions of
research, with particular emphasis on intraseasonal variability.
Guidelines for the
Education and
Training of Personnel
in Meteorology and
Operational
Hydrology
(WMO-No. 258)
Volume I—
Meteorology—was
issued in Russian,
French and Spanish.
The English version
of Volume II—
Hydrology was
issued.
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inception in 2001, 86 participants from 38 countries have benefited from GAWTEC training.

Climate observations
Improving global coverage of the Global Climate
Observing System (GCOS) Upper-Air Network
(GUAN) was the focus in 2004 with the activation of two new stations on Gan Island in
Maldives and Dar-es-Salaam in the United
Republic of Tanzania, the installation of new
hydrogen generators, and the provision of
radiosondes and other equipment to a
number of GUAN stations. There was further
progress in deploying a global array of Argo
profiling floats: more than half (1 524) the full
complement of 3 000 floats were in operation
as of December 2004. Two regional technical
support centres (Pacific Islands and
Caribbean) were initiated to provide detailed
inspection, maintenance and in-depth technical support to the upper-air and surface
observing systems.

Atmospheric science
The Global Atmosphere Watch
(GAW) Training and Education
Centre (GAWTEC) held an opening marking the second phase of
the centre, now part of the GAW
Quality Assurance/Science Activity Centre-Germany. Courses
held in 2004 focused on carbon
and surface ozone and aerosol
physical properties, aerosol optical depth and precipitation
chemistry analysis. Since its

Training by computer-assisted learning
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The means
Regional Meteorological Training Centres
(RMTCs)
The WMO network of RMTCs comprises
23 centres, with variations in the level of
activity. Some of these centres offer a highquality and wide-ranging training programme. Lack of adequate financial
resources remained the main constraint,
resulting in problems which prevented
sustainability and/or improvement in the
number of teaching personnel, and the
upgrading of facilities. Currently under
consideration are ways to provide experts
to RMTCs remotely via a capability called
VISITView, how to provide opportunities to
RMTC instructors to study at developed
training centres, and ways in which lectures
can be captured and distributed as electronic presentations.
In 2004, assistance to RMTCs was
provided in the form of training of RMTCs
instructors, visiting scientists and training
aids. The RMTCs' monitoring and distribution processes of training programmes to
concerned countries were continued.
External assessments of the RMTCs in
Turkey, Russian Federation and Italy were
undertaken.

resources and all types of computer-assisted
learning courseware related to meteorological education and training currently available for microcomputers. Links to research
and university centres with programmes or
activities in meteorology or atmospheric
sciences and to sites offering training materials in meteorology and operational hydrology were established.

Training publications
Arrangements were made for completing
the preparation and production of various
training publications. Assistance from
Members to reduce the costs continued to
complement the budgetary allocations for
the purpose.
A CD-ROM containing 49 of the “Blue
Series” publications issued between 1955
and 1984 was produced and distributed to
Members. These publications were
prepared by well-known experts in
meteorology and related fields and remain
good reference material. Many of them,
however, are now out of print. Digitization
facilitates the exchange of training
materials and reduces the costs of printing
and mailing.

Fellowships
Training library
A total of 44 training publications and six
software-training modules copied on
253 CD-ROMs were made available, in
response to requests from Members’ training institutions and RMTCs.
The Virtual Training Library was updated to
provide information on training materials,

The Secretariat took measures to enhance
and improve fairness and effectiveness in
granting and implementing fellowships.
Requests for fellowships are now submitted
to the Fellowship Committe for review, on a
regular basis, according to the adopted
criteria. This measure aims to assist
Members in formulating their requests and
enhances the cost-effectiveness of the
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Fellowships awarded in 2004 (person x month)
Type of fellowship

UNDP

VCP

TF

RB

Long-term

104.0

59.1

100.4

Short-term

13.2

17.6

117.2

76.7

Total

fellowships programme, whilst ensuring
transparency and equity.
The Secretariat encouraged partners to
increase their contributions to the fellowships programme. This was particularly
important with regard to long-term fellowships and training in new and specialized
fields of meteorology (numerical weather
prediction, satellite and radar meteorology,
information technology, new telecommunication systems, modern data-processing
systems, climate change and the atmospheric environment) to enable personnel to
utilize new technologies more efficiently.

Technical cooperation
Total technical assistance activities during
the year amounted to US$ 20.51 million, of
which US$ 8.57 million was from the Voluntary Cooperation Programme, US$ 3.32
million was from the United Nations Development Programme, US$ 7.89 million was
from trust funds and approximately
US$ 0.73 million was from the WMO regular
budget.
Existing and potential funding sources for
enhancing technical cooperation activities

52

RB/VCP

Total

106.2

321.9

691.6

3.0

73.7

5.6

113.1

103.4

179.9

327.5

804.7

and for developing partnerships were
reviewed. It was recommended that a mechanism be established for effective coordination and promotion of Secretariat efforts in
resource mobilization in collaboration with
Members. It was suggested that an international technical cooperation symposium be
organized with the aim of enhancing partnerships with Members, other UN agencies,
funding institutions, development agencies
and the private sector.

Voluntary support
Eight Members made cash contributions,
amounting to approximately US$ 213 000.
This amount was used mainly for expert services, short-term fellowships and technical
cooperation activities in developing countries,
as shown in the box on the page opposite.
Satellite receiving systems were installed at
four National Meteorological Services in
Africa, eastern Europe and countries with
economy in transition. Regional meteorological telecommunication workstations were
replaced in 10 countries in Central America
and the Caribbean. A number of upper-air
observing systems and consumables, and
hydrogen generators were provided to
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13 stations participating in the Global Climate
Observing System Upper-Air Network (see
page 50). Several projects relating to enhancing observational facilities, including Internet
connections, were completed.
Emergency assistance was provided to the
National Meteorological and Hydrological
Services of Afghanistan, the Democratic
People’s Republic of Korea and some
island States of the South-West Pacific to
meet the urgent requirements for the
restoration of basic facilities affected by
natural disasters. The Emergency Assistance Response Team played a lead role in
coordinating efforts to rehabilitate the
Meteorological Service of Iraq.

Provision of equipment and services
under voluntary contributions
A total of 22 Members and one private
company provided equipment, expert services
and fellowships amounting to approximately
US$ 8 360 000 to 64 countries under
95 projects as shown below. Of these projects,
21 were completed in 2004.
Telecommunication systems

32

Upper-air observing stations

27

Hydrological activities

10

Surface observing stations

9

Climatological activities (climate database
management systems)

7

Data-processing systems

4

Public weather services

2

Cooperation with the United Nations
Development Programme (UNDP)

Aeronautical services

2

Satellite receiving system

1

In Libyan Arab Jamahiriya, five staff
members of the National Meteorological
Centre completed an MSc/Diploma course in
the United Kingdom. A contract was signed
for the procurement and installation of
11 automatic weather stations and a
METEOSAT Second Generation receiving
system, as well as for training activities and
project management.

Global Atmosphere Watch activities

1

A project to enhance the capacity of the
Bahrain Directorate of Meteorology was
completed. Consultancy missions to assess
requirements in agrometeorology, marine
meteorology, radar meteorology, satellite
meteorology and climatology were carried
out. Five staff members received support for
their university studies. Some completed
basic training courses in general meteorology and others participated in various shortterm training courses. An automatic weather
station network comprising six stations was

Total

95

A total of 404 person x month fellowships were
awarded under voluntary cooperation
agreements.

established. A TV weather presentation
system and a climate database management
system were installed.
In the United Arab Emirates, under a project
aimed at strengthening meteorological services, an evaluation was made for a numerical
weather prediction system for short- and
medium-range forecasts and a Training
Director was assigned.
In Maldives, under a project to build the
capacity of the Department of Meteorology,
consultancy missions in the areas of human
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resources development, climate data
management, marine meteorology and seismology were carried out. Equipment for
meteorological observation and training was
procured. Three staff members completed
long-term training courses in meteorology,
climatology and computer systems, and
15 staff members participated in short-term
training courses.
Under the UNDP/Global Environmental Facility project “Capacity building for observing
systems for climate change”, Regional Action
Plans were developed for Central Asia and
South/South-west Asia. Similar plans for
Central Asia and South America were
completed (see also pages 29-30). The status
of implementation of the project was
reviewed and a plan of work for 2005 was
drawn up.

Modernized observation room of the National
Meteorological Centre of the Department of
Meteorology of Maldives

cast for the October 2004-March 2005 rainfall
season for the region was developed.
Trust funds, World Bank and regional
development banks
In eastern Africa, the Intergovernmental
Authority on Development (IGAD) Climate
Prediction and Applications Centre (ICPAC)
(Nairobi) provided weather and climate information, products and early warning advisories on extreme climate events. Scientists
from the region were trained in dynamical
and statistical climate modelling techniques.
The Centre organized forums to develop
consensus climate outlooks for the region. Its
computing facilities were enhanced through
the installation of new soft- and hardware.
The Southern African Development Community (SADC) Drought Monitoring Centre
based in Harare, Zimbabwe, provided
weather and climate information, products
and early warning advisories. The Centre
organized a forum at which a consensus fore-
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In West Africa, the project for vulnerability
monitoring in the Sahel continued satisfactorily. The project aims at providing the nine
Member countries of the Permanent InterState Committee for Drought Control in the
Sahel with the tools to evaluate the region’s
vulnerability as regards food security and to
ensure better management of natural
resources. Under two projects in Chad and
Mali, work continued to strengthen operational meteorological assistance to rural
communities as regards crops and livestock.
In the Islamic Republic of Iran, three weather
radars were installed and three others were
ordered. In Oman, activities included development of Model Output Statistics (MOS),
improvement of the numerical wave model,
and enhancement of the software for the
Oman Regional Model. A staff member of the
Department of Meteorology pursued a Ph.D.
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programme on regional numerical modelling
in the United Kingdom.
In Brazil, technical specifications for 40 automatic weather stations were completed
under a project to modernize the National
Institute of Meteorology. Progress was made
in relation to numerical weather prediction,
computers and data-archiving systems. The
second edition of an atlas of electrical energy
was printed and a CD-ROM version in
English and Portuguese was completed.
Under the Water Resources Management
Project in Mexico, 31 international and
42 national consultants carried out
80 missions in the areas of meteorology,
operational hydrology, groundwater, water
quality, water-resources planning and the
sustainable use of groundwater.
A project to prepare Small Island Developing
States in the Caribbean region against the
potential negative effects of climate variability
and change was completed. The main
achievements were the upgrading of workstations for meteorological telecommunica-

WMO supports training in climate modelling
and methodologies and the preparation of
climate outlooks (see item in right-hand
column). (Photo: ICPAC)

tions and the installation of 29 automatic
weather stations and other conventional
meteorological equipment. Three students
completed a training course in operational
forecasting at the University of Costa Rica.
Short training courses were organized on
TV/media presentations, operation and use of
automatic weather stations and data rescue.
Considering the capacity built and the results
achieved in the region under this project, a
pilot project on automated weather service
production system is now being developed. It
will contribute to the sustainability, visibility
and development of the Meteorological
Services and allow the establishment of partnerships offering better products and services to partners in the public and private
sectors.

Regional development activities
Africa
Comprehensive reviews were carried out of
the National Meteorological Services of
Madagascar, Burundi, Liberia, Ghana and
Sierra Leone. Requirements for further
strengthening of the Services were identified, especially for the rehabilitation of the
meteorological infrastructure in Madagascar,
which had been destroyed by tropical
cyclones in 2004.

A climate outlook for the
rainy season in the
Greater Horn of Africa

Areas of particular concern were cost recovery for aeronautical meteorological services
and management issues. Support was given
to the project “Preparation for the use of
METEOSAT Second Generation (MSG) in
Africa” (PUMA) whose objective is to
provide 47 African countries with satellite
ground receiving equipment for MSG data
and products.
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of, projects to develop and modernize their
meteorological and hydrological observing
networks. This will facilitate the provision of
information for the prevention of natural
disasters, as well as that of weather and
climate information for the various socioeconomic sectors. With the support of the
USA and other partners, advice and services
were provided to those countries which had
been severely affected by the 2004 hurricanes. Some Members received support in
the installation of VSAT/STAR-IV system, the
Regional Meteorological Telecommunication
Network, and in the development of satellite
meteorological applications.

El Niño research centre
Tropical Cyclone Elita struck Madagascar three
times between 29 January and 4 February. In
the north-western part, rainfall of 508 mm was
recorded. It was reported that six people died
and 18 000 were left homeless. Numerous
houses and buildings and much infrastructure
were destroyed.

The International Research Centre on El Niño
(CIIFEN) in Guayaquil, Ecuador, developed
several innovative products for regional
applications. The Virtual Collaborative Environment of Research and Development is a
unique system that allows groups in different geographical locations to work together,
as well as the remote management of

The Americas and the Caribbean
The National Meteorological and Hydrological
Services were assisted in defining their requirements, improving the status and visibility and
formulating project proposals. Forums were
organized to develop climate outlooks for
South America. A training programme was
carried out as part of a project to modernize
the Bolivia Meteorological and Hydrological
Service.
Assessment missions were carried out to
Bolivia, the Dominican Republic, Guatemala,
Haiti, Mexico and Panama to assist the
National Meteorological and Hydrological
Services in the preparation for, and follow-up
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Least developed countries (LDCs)
WMO missions were carried out to several
LDCs to assess the status of their National
Meteorological and Hydrological Services
and to prepare appropriate project proposals
for rehabilitating and enhancing their
infrastructure and human-resource capacity.
Two workshops were organized in Africa to
enhance the capabilities of Directors of
National Meteorological Services in resource
mobilization.
A WMO Trust Fund for the Least Developed
Countries was established.
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Expert missions were organized to Slovakia, concerning a flood forecasting and
warning system, and to Bosnia and Herzegovina, regarding the reconstruction of the
basic meteorological network. WMO
assisted in activities connected with the
development and upgrading of the hydrometeorological information and forecasting
system for the Sava River basin. (The
participating countries are Albania, Bosnia
and Herzegovina, Croatia, Serbia and
Montenegro and Slovenia.)
Significant achievements were made in
assisting Small Island Developing States in the
Caribbean to prepare against possible adverse
effects of climate variability and change.

research projects and dissemination of the
results. A virtual climate outlook for the West
coast of South America was developed.

Other specific issues addressed were disaster prevention, public weather services;
aircraft meteorological data reporting,
climate and the World Weather Watch.

Collaboration with regional and
international organizations
Africa

A model to determine the behaviour and
tendencies of mosquitoes was developed. It
is intended as an operational instrument for
planning, monitoring and selecting malaria
control strategies to be used by local and
national health services. CIIFEN also developed a risk index for rice crops, estimated on
the basis of input parameters forecast by
statistical or dynamical models as a tool for
decision-making.

Europe

WMO collaborated with the various economic
groupings in Africa in order to enhance the
operation and functioning of National Meteorological and Hydrological Services in the
Region within the framework of sustainable
development and the UN Millennium Development Goals. These groupings included the
African Ministerial Conference on Environment, the Economic Community of West
African States, the Niger Basin Authority and
the African Centre of Meteorological Applications for Development.

A number of activities in Europe, in particular in the eastern part, included meetings of
Directors of NMHSs and of the Commonwealth of Independent States. Fact-finding
missions were carried out to the Republic of
Moldova and the Former Yugoslav Republic
of Macedonia.

WMO participated in the work of UN system
activities related to the New Partnership for
Africa’s Development, the United Nations
Development Assistance Framework, the
United Nations Environment Programme,
Habitat and the Emergency Preparedness
and Response Working Group.

SIDS

Small Island Developing States
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Saving
paradise
Ensuring sustainable development

WMO planned and
developed
contributions to the
International Meeting
to Review the
Implementation of
the Programme of
Action for the
Sustainable
Development of
Small Island
Development States
(Mauritius, January
2005).
These included the
brochure “Saving
paradise, ensuring
sustainable
development”
(WMO-No. 973)
(English and French)
and a film “The Other
Side of Paradise“
and a dedicated
Website:
www.wmo.int/sids/
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Regional Association II (Asia)
The 13th session of Regional Association II (Asia) was held in Hong Kong, China, from 7 to
15 December 2004.
Capacity building in all areas of activity and in all parts of the Region was the overarching theme of
the session. The major areas were: the planning and implementation of the World Weather Watch;
climate-related matters; agricultural meteorology; hydrology; and natural disaster prevention and
mitigation.
It was requested that special attention should be given to the implementation of the regional
components of WMO Programmes and activities. Every effort should be made to improve current
network performance.
A process should be initiated to establish a Regional Climate Centre network of multifunctional centres
and/or specialized centres on a pilot basis.
A pilot project should be established on the provision of city-specific numerical weather prediction
products to developing countries via the Internet, as well as a pilot project in aeronautical meteorology
to assist Members of the Region, in particular the Least Developed Countries, to build capacity in
aviation weather services.
The Strategic Plan for the Enhancement of National Meteorological Services in RA II (Asia) for the
period 2005-2008 was adopted. It was agreed to finalize a similar plan for National Hydrological
Services for the same period.
A. Majeed H. Isa (Bahrain) and C.Y. Lam (Hong Kong, China) were elected president and vicepresident of the Association, respectively.

Celebration of the onethousandth city to
provide weather
forecasts for the WMO
World Weather
Information Service
Website, hosted by the
Hong Kong Observatory,
China, in December
2004

Cooperation agreements were signed with
the Economic and Monetary Community of
Central Africa and the Government of
Burkina Faso for a cloud-seeding project.
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Asia and the South-West Pacific
A number of regional events were organized
on topics such as technology and policy for
National Meteorological Services, cost
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recovery and administration. Collaboration
was maintained with regional organizations
such as the Association of South-East Asian
Nations, the United Nations Economic and
Social Commission for Asia and the Pacific
and the United Nations Economic and Social
Commission for Western Asia.
Following the installation of measurement
instruments in Indonesia and Malaysia, training courses for the use of the instruments
were implemented under the project
“Support to the Implementation of the
Regional Haze Action Plan of ASEAN
Member Countries”.
Members were assisted in preparing, formulating and submitting technical cooperation
projects and in coordinating and following up
their implementation, including the Strategic
Action Plan for the Development of Meteorology in the South-West Pacific Region. Collaboration was maintained with regional organizations such as the South Pacific Regional
Environment Programme and the South
Pacific Applied Geoscience Commission.
The UNDP/Global Environment Facility and
other international organizations provided
support to a programme of regional workshops in Central Asia and the South-West
Pacific in the framework of the Global
Climate Observing System (see pages 29-30
and 54-55).

Central America and the Caribbean
WMO collaborated with various organizations in the development and implementation of meteorology programmes and projects. These included the Association of
Caribbean States, the Caribbean Community, the Regional Committee on Water
Resources, the Caribbean Meteorological
Organization and the Coordination Centre
for Natural Disaster Prevention in Central
America.

The second meeting
of Directors of NMHSs
of Ibero-american
countries (Cartagena
de Indias, Colombia,
July 2004) was
organized by the NMS
of Spain and cosponosred by WMO.
It approved a
programme of
cooperation among
the NMHSs of Central
America, North
America and the
Caribbean.

Europe
Collaboration was maintained with regional
organizations such as the European Organisation for the Exploitation of Meteorological
Satellites (especially regarding MSG receiving stations), the European Centre for
Medium-Range Weather Forecasts, the
Network of European Meteorological
Services (EUMETNET) and European Cooperation in the field of Science and Technology Research (COST), as well as with the
European Commission.
Particular regard was given to the promotion of meteorology and hydrology for the
safety of life and property, protection of the
environment, sustainable economic and
social development, and education and
training.
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Managing water resources

Tropical
cyclones
Floods
Disasters

Avalanche

Introduction
The first step in managing water resources for
socio-economic development in general, and
integrated water resources management
(IWRM) in particular, is to carry out a waterresources assessment. In 2004, WMO
completed a number of activities in the field
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of capacity building, sustainable development
and hydrological aspects of natural disasters
with emphasis on IWRM. The key activity in
IWRM is allocating water to the various users.
This implies managing conflicting demands
and shortages equitably, while maintaining
the sustainability of the system, both economically and ecologically. It is essential for a
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water manager to understand the variability
of supply in order to be able to meet everincreasing demand. The variability is manifested both temporally—hourly, daily,
monthly, seasonally and annually—and
spatially. At the same time, water-management
interventions for the sustainability of
economic development bring about needs to
withstand extreme hydrological events such
as floods and droughts.
Water-resources management is therefore a
delicate balance between the art and science
of meeting growing demand for water against
the variability of supplies through interventions. The economic viability of any such intervention is assessed on the basis of the availability of water in the past drawn from
observed hydrological data of, among others,
rainfall and ground- and surface- water flows.
It is the core competence of a hydrologist to
fill this gap, based on patterns from the past
and project them into the future, while, at the
same time, integrating scenarios on climate
change and economic development.

speaking countries and to the participants in
the regional workshops who had expressed
the desire of organizing such events and carrying out a review of capabilities at the national
level.

Data rescue
The Historical Hydrological Data Rescue project, which started in 2000, is continuing to
attract more countries. In 2004, two projects
were implemented in Egypt and Nigeria. Each
participating country was provided with hardware and a software package for data
processing and management. A one-week
training workshop on data management for
participants from the National Hydrological
Service of each country was also provided.

Four million people
die every year from
water-related diseases
and one billion
people do not have
access to a safe water
supply.

Useful tool for reviewing waterresources assessment capabilities
To assist the National Hydrometeorological
and Hydrological Services evaluate and
review their national capabilities for assessing
water resources, WMO and UNESCO
published Water Resources Assessment—
Handbook for Review of National Capabilities.
WMO also organized workshops in different
regions to introduce the methodology
contained in the handbook. WMO has now
produced a CD-ROM in English, which
contains the handbook in an electronic (pdf)
format and various other materials to help
conduct similar workshops in different countries. It has been distributed to all English-

Freshwater resources are unevenly distributed
around the globe.
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Commission for Hydrology (CHy)
The 12th session of CHy was held in Geneva from 20 to 29 October 2004. Discussions concerned the
way forward in water-resources development as a means of attaining socio-economic benefit for all
nations.
The issue of building the capacities of National Hydrological Services (NHSs) in the following fields
was addressed: water-resources monitoring, forecasting extreme hydrological events and assessing the
long-term effects of climate change and variability on the availablity of freshwater. Further efforts were
needed to implement the World Hydrological Observing System. Partners were called upon to support
the system, which had improved the capabilities of NHSs in delivering the products required for
Integrated Water Resources Management at national level.
Particular emphasis was laid on the standardization and quality-control aspects of water-resources
monitoring, forecasting and prediction and decided to develop and update standard procedures and
methods in close collaboration with the International Organization for Standardization and other
relevant institutions.
A number of measures were taken to highlight the issues of climate variability and change for reducing
risks in water-resources management. One measure was to stipulate the criteria for identifying pristine
river basins in order to detect trends. In view of the importance of data exchange for water-resources
management and flood forecasting in transboundary rivers and in order to study the effect of increased
anthropogenic changes on the flows in rivers and into oceans, it was decided to develop dataexchange formats and protocols, including metadata. The need was stressed to work in close
collaboration with other UN agencies such as UNESCO, which are also involved in various facets of
hydrology and water-resources management.
Bruce Stewart (Australia) and Julius Wellens-Mensah (Ghana) were elected president and vice-president
of CHy, respectively, for the period 2004-2008.
Commission for
Hydrology—12th
session (2004)—
Abridged final report
with resolutions and
recommendations
(WMO-No. 979)
(Arabic, Chinese,
English, French,
Russian and Spanish)
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Operational
Hydrology Reports

Sustainable development
Water is a key element for sustainable
economic, social and cultural development
and a direct input in many sectors of economy. Water-resources infrastructure, the
safety of an intervention, its economic
impact and consequent viability call for
understanding, assessing and projecting
future hydrological variability. Confidence
in the future projections is directly proportional to the quality of the assessment of
past experiences, the length of the observation period, and the ability to factor scenarios on climate change and economic development into water-resources management.
A participatory approach in all decisionmaking is the foundation stone of IWRM. For
the participation to be logical and meaningful,
it has to be made among informed groups
based on appropriate data, information and
knowledge about the availability of water. The
process of evaluation must be transparent, so
that alternative options can be formulated and
assessed in an atmosphere of negotiation.
Managing extreme hydrological events
through building resilience based on trends
analysis in frequency and magnitude, providing forecasts and taking emergency response
measures, call for freely available data and
information. Data and information on hydrological variability and trends, indeed, need to
be made available to all stakeholders as a
public good and funded by the State so that
they are available in equal measure to all
sections of society taking part in IWRM and
other development processes.
Support being provided by WMO to its
Member countries through the World
Hydrological Cycle Observing System

Manual on sediment
management and
measurement
(WMO-No. 948)
(OHR No. 47)
(English)

Global trends in water usage: the Earth has
abundant resources of water, but they vary
greatly in time and space. (Figure courtesy
Australian Bureau of Meteorology)

Hydrological data
management: present
state and trends
(WMO-No. 964)
(OHR No. 48)
(English)

(WHYCOS) is helping countries strengthen
their networks and capacities in monitoring
these trends. In 2004, four HYCOS components received financial support for their
implementation (see pages 9-10), which
shows the commitment of the international
community to the cause of sustainable
development.

Cooperation with other UN
organizations and programmes on
water-resources assessment
WMO and UNESCO were assigned the
prime responsibility of drafting the chapter
entitled “The resource” for the World Water
Development Report-II, while other UN
agencies and programmes were identified
as potential contributors for providing input
to the chapter. The draft will be submitted
to
the
World
Water
Assessment
Programme of UNESCO, which is responsible for compiling the chapters and
publishing the report.
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Title
Policy-making
and the Secretariat

Tropical
cyclones
Floods
Disasters

Avalanche

Policy-making

highlights of the discussions are briefly
outlined below.

Executive Council—56th session (EC-LVI)
EC-LVI was held at WMO Headquarters in
Geneva from 8 to 18 June 2004 under
the chairmanship of the President of the
Organization, Dr A. Bedritsky. Some of the
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The Global Observing System (GOS) will be
re-designed within the broad framework of
the Global Earth Observation System of
Systems (GEOSS). Special emphasis will be
on observations from aircraft and satellites.
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The enhanced GOS will also be the basis for
improved data input to the Global Climate
Observing System and the Global Atmosphere Watch.

che

Priorities were defined for strengthening core
capabilities of Members in climate activities,
especially the development of effective products and services. There was an urgent need
to establish Regional Climate Centres, as well
as the new climate database management
system and data rescue efforts.
The need was expressed to raise the profile
of National Meteorological and Hydrological
Services in all aspects of their weather,
climate and water programmes and to effect
synergy among them. Partnerships should
be a key characteristic of the work of NMHSs
and WMO. Economic valuation studies
would strengthen the recognition of their role
and contributions. The socio-economic benefits to be derived from GEOSS needed to be
emphasized.

In this respect, a high-level conference on the
role and socio-economic benefits of NMHSs
and an international symposium on technical cooperation would highlight those contributions and enhance the formation or
strengthening of partnerships.
A WMO information system will be established on the magnitude and characteristics
of hydrometeorological phenomena giving
rise to disasters. An inventory of best practices for natural disaster risk reduction will
also be established. Operational arrangements related to non-nuclear environmental
emergency response should be promoted.
Assistance should be provided to Members
to improve or modernize their telecommunication and data-processing and forecasting
systems (including operational use of the
Internet), quality-management aspects
related to observing systems and aeronautical meteorology, including certification. Technical guidance on the development of

We care for our climate
(WMO-No. 975)
(cartoon-style booklet
for children) (English,
French and Spanish)
Members are invited to
make the booklet
available to schools and
have it translated into
local languages, as
appropriate.

The 56th session of the WMO Executive Council took place in Geneva from 8 to 18 June 2004.
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standards and recommended practices was
also required.
A strategic framework for climate research
for the period 2005-2015 was prepared. Its
aim is to facilitate prediction of Earth system

Awards conferred by EC-LVI
The 49th IMO Prize was awarded to
Bennert Machenhauer (Denmark).
Water resources as a
challenge of the
twenty-first century
(Tenth IMO Lecture)
(WMO-No. 959)
(English)

A second Vaisala
Award was
established that will
focus on, and
encourage,
instrument work in
developing countries
and those with
economies in
transition. Guidelines
for granting the
Award were drawn
up.
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The Executive Council conferred the Norbert
Gerbier-MUMM International Award for
2005 on Drs G. Beig, P. Keckhut, R.P. Lowe,
R.G. Roble, M.G. Mlynczak, J. Scheer,
V.I. Fomichev, D. Offermann, W.J.R. French,
M.G. Shepherd, A.I. Semenov,
E.E. Remsberg, C.Y. She, F.J. Lübken,
J. Bremer, B.R. Clemesha, J. Stegman,
F. Sigernes, and S. Fadnavis for their paper
entitled “Review of Mesospheric
Temperature Trends”, published in Reviews
of Geophysics (Volume 41, pages 1-1 to
1-41) in 2003.

The Norbert Gerbier-MUMM Award for 2004
was bestowed on Ms B.E. Law and Ms E. Falge,
who represented the 33 co-authors of the
research paper “Environmental controls over
carbon dioxide and water vapour exchange of
terrestrial vegetation”.

variability and change for use in an increasing range of practical applications.

The Council selected Messrs I. Holleman
and H. Beekhuis (Netherlands) to receive the
18th Professor Dr Vilho Vaisala Award
(2004) for their paper entitled “Analysis and
correction of dual PRF velocity data”
published in the Journal of Atmospheric and
Oceanic Technology, Vol. 20, April 2003.

Members were urged to support various
programmes and projects by contributing to
special trust funds and the seconding of
experts. These included the global research
programme THORPEX, the International
Polar Year 2007-2008 and aircraft meteorological data reporting

The Council conferred the 2004 WMO
Research Award for Young Scientists upon
A. Gahein (Egypt) for his paper entitled
“Diagnostic study on the relation between
ozone and potential vorticity” and upon
N. Semane (Morocco) for his paper entitled
“A very deep ozone minihole in the northern
hemisphere stratosphere at mid-latitudes
during the winter of 2000”.

Priority was given to capacity building of
NMHSs through training in most areas,
including management, economics, public
weather services, tropical cyclone forecasting and aeronautical meteorology. Support
for the NMHSs of Least Developed Countries
was particularly needed.
The issue of cost sharing for the collection of
ship-based observational data might best be
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addressed on a regional basis. There was a
need to maintain flexibility in the codes used
for ship-to-shore data transmission.
An Action Plan to strengthen financial control
was initiated. Based on the recommendations of the internal and external auditors, it
was designed to avoid increased unnecessary bureaucracy.
Interim financial statements covering the first
year (2004) of the biennium would be
prepared for full audit. The Council approved
an additional amount of some CHF 3.5
million from cash surpluses, in particular for
strengthening financial and administrative
services.
The appointment of Prof. Hong Yan (China)
as Deputy Secretary-General was approved.
Mr Koichi Nagasaka (Japan), Dr Jaser K.
Rabadi (Jordan), Dr Geoffrey Love (Australia)
and Dr David Rogers (UK) were designated
acting members of the Executive Council (see
Annex II).

At the Secretariat

World Water Day
WMO, jointly with the UN/International Strategy for Disaster Reduction, was the lead UN
agency for the public information campaign
about World Water Day (WWD). A public
information kit on the WWD 2004 theme
“Water and disasters” was developed and
disseminated worldwide. The information
folder contained a poster, a booklet and fact
sheets. A message from the SecretaryGeneral and a press release were also
distributed.

Resolutions of
Congress and the
Executive Council
(WMO-No. 508),
Supplement No. 15
(English)
Fourteenth World
Meteorological
Congress (2003)—
Proceedings
(WMO-No. 972)
(English)

Websites
A special WWD Website (http://www.waterday2004.org) and WMD segment were set up
on the WMO homepage and access was
provided for NMHSs to artwork for both
WWD and WMD 2004. Special Website
segments were also set up in preparation for
the International Meeting to Review the
Implementation of the Programme of Action
for the Sustainable Development of Small
Island Developing States and the Second
World Conference on Disaster Reduction
(both in January 2005).

Information and public affairs (IPA)
In the news
World Meteorological Day
World Meteorological Day (WMD) was celebrated on 23 March on the theme “Weather,
climate, water in the information age”. WMO
produced a booklet, a poster, a message
from the Secretary-General and a film. Staff
members, retirees and members of the diplomatic corps were addressed by the guest of
honour, Mr Yoshio Utsumi, SecretaryGeneral of the International Telecommunications Union (see main picture on page 64).

Numerous press releases and Info Notes
were issued, some jointly with Members, and
in-depth briefings, interviews and press
conferences were organized. The topics
related to extreme weather events, the
ozone layer, El Niño and La Niña, and the
status of the global climate. WMO experts
participated in television and radio
programmes, media interviews and background briefings. WMO also actively
promoted the activities of the Intergovern-

Sixth WMO Long-term
Plan (2004-2011)
(WMO-No. 962)
(English, French,
Russian and Spanish)
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mental Panel on Climate Change (IPCC) by
setting up media interviews with the IPCC
Chair. Electronic access to quarterly press
reviews provided NMHSs with feedback on
the media coverage of WMO activities.

of the Centre by other organizations, resulting in a net increase in its overall utilization.
The refurbishment of the ground-floor Press
Room to provide a four-language multipurpose conference facility for up to 40 delegates was undertaken.

Information materials
Languages and publications
Various information materials informed the
public of WMO activities and contributions
to the protection of life and property, environmental protection and sustainable development. A cartoon-style book entitled “We
care for our climate” explains greenhousegas emissions, global warming and climate
change to young people.
Information materials were widely distributed to the public at WMO Headquarters and
at WMO exhibits on the occasion of major
international events. A Public Service
Announcement on WMO’s role, especially in
disaster mitigation, was aired by CNN for
several months.
Interaction with communication professionals at NMHSs (IPA focal points) was strengthened.
Water and disasters—Be
informed and be
prepared
(WMO-No. 971) (booklet
prepared for World
Water Day 2004)
(English and French)

New stationery was introduced, featuring
“Weather • Climate • Water” in the letterhead.
The subtitle is also prominently displayed in
all WMO publications. Work began on the
establishment of a corporate identity for
WMO—branding publications through the
use of specific colours, typography, graphics,
etc.—in order to heighten WMO’s visibility
and identity.

Conferences
WMO supported a total of 222 WMO meetings in over 60 countries during the year.
These ranged from constituent body meetings with several hundred delegates, requiring full interpretation, translation, reprographic, multimedia, communications and IT
support, to one-day meetings with less than
10 delegates.
The Conference Centre continued to develop.
There was a 33 per cent increase in the use
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Computerized translation-assistance tools
were introduced to the multilingual document base. These tools enable text already
used to be readily identified. In this way, retranslation is avoided and the use of terminology and style in all languages can be standardized. The tools are linked to the
multilingual terminological database
“Meteoterm”, which can be accessed by
both internal and external translators.

Staff development, learning and training
strategy
Training needs for 2004/2005 were
assessed and plans drawn up according to
development policy and training priorities.
The strategy addresses needs identified in
the areas of management, communication,
information technology and working methods. The training budget represents 1 per
cent of staff costs. Approximately 36 per
cent of staff were trained in 2004.
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Public information products launched in 2004
In line with WMO’s external communication outreach
strategy, three new products were launched and an
existing one was completely re-designed.
Work was undertaken to re-design the WMO Bulletin
for publication in 2005 to make it more attractive and
accessible to a wider readership. Similar work was
undertaken for the Annual Report 2004.
MeteoWorld was launched as WMO’s newsletter. It is
a Web-based product available via the WMO
homepage (http://www.wmo.int/meteoworld/) in
English and French versions. It carries regular features
such as news of WMO activities, items relating to
weather, climate and water that make the news,
reviews of works in the scientific press, recently issued
publications by WMO, short reports of major meetings
and a calendar of coming events. A curiosity item
recalls events in the sphere of the Organization’s
activities 50 years ago.

WMO co-sponsored
the International
Meteo Forum in Paris,
France, and
participated in press
conferences, lectures
and round-table
discussions.
Issued in 2004
Basic Documents
(WMO-No.15)
(2003 edition)
(Chinese and Spanish)
Agreements and
Working
Arrangements with
other International
Organizations
(WMO-No. 60)
(2002 edition),
Supplement No. 1
(English, French,
Russian and Spanish)

A condensed, four-page printed version of
MeteoWorld was also launched, which can be
downloaded from the Website in pdf form (in
English and French). MeteoWorld is designed to
complement the new-look WMO Bulletin.
A news feature (“NEWS”) was added to the
WMO homepage, highlighting WMO and
related events and activities having interest value
for WMO Members, staff members and the
general public
(http://www.wmo.ch/news/news.html).

Representation of women
Various measures were introduced towards
achieving better gender representation
within the Secretariat. In 2004, women occupied 29 per cent of the total number of

professional staff, of whom 14.3 per cent
were at the senior management level (P.5 and
above). WMO also provides the stimulus and
support for gender mainstreaming at NMHSs.
A dedicated Website for women in meteorology and hydrology is being improved.

Weather, climate and
water in the information
age (WMO-No. 970)
(booklet produced for
World Meteorological
Day 2004 (English,
French, Russian and
Spanish)
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Long-term planning

World Climate News is a
newsletter published
twice a year in English
and French versions:
http://www.wmo.ch/
web/catalogue/
Paper copies are
available upon request.

The implementation of the WMO Sixth LongTerm Plan (6LTP) was evaluated. It was
considered important that the long-term planning process should reflect developments and
emerging issues, such as the integrated
observing system (including the Global Earth
Observation System of Systems initiative) and
the Future WMO Information System.
The question of support to policy formulation
and implementation in relation to natural
disasters, climate and water, as well as in
sectors such as aviation, agriculture, health
and planning, was addressed.
The relationship between WMO and NMHSs
on the one hand and the private sector on the
other was examined with a view to ascertaining how best to ensure appropriate and
effective partnership.

70

In connection with the preparation of the
Seventh WMO Long-Term Plan, the possibility of a revised WMO programme structure
was examined.
WMO Subregional Office for Asia
An agreement on the legal status and
functioning of the WMO Subregional
Office for Asia was signed at WMO Headquarters in Geneva on 25 November 2004
by HE Saeed Mohamed Al-Faihany,
Ambassador and Permanent Representative of the Kingdom of Bahrain to the
United Nations Office in Geneva, and
Mr Michel Jarraud, Secretary-General of
WMO. The Subregional Office for Asia will
be located in Manama, Bahrain.
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Finance
Regular budget
Fourteenth Congress approved the maximum expenditure for the 14th financial
period (2004–2007) of CHF 253 800 000, of
which CHF 249 800 000 would be funded
from
assessed
contributions
and
CHF 4 000 000 would be made available from
the cash surplus arising from the 13th financial period (2002-2003). The budget adopted
by the 55th session of the Executive Council
for the biennium 2004–2005 was
CHF 127 169 800 with an additional budget
for high-priority activities amounting to
CHF 3 493 100 to be funded from the cash
surplus. The total budgetary resources
approved by the Executive Council for
2004–2005
amount
therefore
to
CHF 130 662 900.

Contributions
Assessed contributions for the year 2004
totalled CHF 62 450 000. A total amount of
CHF 64 592 791 (including CHF 9 759 111 for
prior years) was received from 144 Members
as at 31 December 2004. The amount unpaid
from the 2004 assessment as at 31 December
2004 was CHF 7 616 320 in a total of unpaid
contributions of CHF 20 227 566. (Outstanding contributions amounted to
CHF 22 370 356 as at 31 December 2003;
CHF 29 339 447 as at 31 December 2002 and
CHF 20 890 551 as at 31 December 2001.) On
31 December 2004, 27 Members had
forfeited their rights in accordance with decisions of Congress (38 Members had forfeited
their rights as at 1 January 2004).

Extrabudgetary expenditure
WMO administers extrabudgetary activities
in respect of technical cooperation projects
and several trust funds financed by various
Members and international organizations,
notably for the United Nations Development
Programme and Global Environment Facility

projects. the Climate and Atmospheric Environment Activities trust fund, the Global
Climate Observing System, the Intergovernmental Panel on Climate Change and the
Joint Climate Research Fund.

Actual expenditure for the first biennium 20022003 and approved budget for the second
biennium 2004-2005
(in thousands of Swiss francs)

Parts Programmes

Actual
Approved
expenditure budget*
2002-2003 2004–2005

1.

Policy-making organs

3 829.4

2 661.2

2.

Executive management

7 427.7

6 823.2

3.

Scientific and technical programmes:

3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8

Overall coordination of the scientific
and technical programmes
5 385.3
World Weather Watch Programme
12 160.1
World Climate Programme
11 992.9
Atmospheric Research and
Environment Programme
6 800.7
Applications of Meteorology Programme
9 351.1
Hydrology and Water Resources
Programme
5 167.3
Education and Training Programme
9 422.9
Technical Cooperation Programme
2 749.3
Regional Programme
8 243.2

Total Part 3: Scientific and technical programmes 71 272.8
4.

4 408.1
13 383.8
13 137.1
7 517.4
8 118.4
6 263.6
7 884.9
2 893.7
7 627.1
71 234.1

Linguistic, publication and conference
services

23 375.9

22 597.6

5.

Resource management

20 818.5

23 999.9

6.

Other budgetary provisions

1 315.7

960.7

7.

Acquisition of capital assets –
Headquarters building

1 405.7

1 386.2

0.0

1 000.0

129 445.7

130 662.9

Unallocated staff cost resources to partly
cover the costs of Early Retirement and
Voluntary Separation Incentive Programme
Total

* Including cash surplus resulting from the13th financial period
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Personnel
Title

Distribution of staff by nationality and Region*
U

P

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

1
1
1
2
2
1

S

Total

1
1
1
2

1
1
1
1
3
1
1
3

1
3

1
1
1
2

0
Region II - Asia
China
India
Islamic Republic of Iran
Japan
Qatar
Republic of Korea
Sri Lanka

G

1

1
1
22

2
2
1
5
1

14

1

0

3

3
4
1
6
1
1
3
19

0

2
1
1
2
1
1
3
2
13

1
1
1

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

11

3
4

2
1
1
2

0

1
1
8

1
1
2
1
5

1
2
1
3
3
1
2
1
1
1
1
4
4
1
3
1
1
1
2
1
1
36

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

72

U

P

Region IV - North America,
Central America and the Caribbean
Canada
Costa Rica
Jamaica
Mexico
Trinidad and Tobago
United States of America
0
Region V - South-West Pacific
Brunei Darussalam
Indonesia
Philippines
Vanuatu
0
Region VI - Europe
Austria
Belgium
Bosnia & Herzegovina
Bulgaria
Croatia
Denmark
Finland
France
Germany
Ireland
Italy
Jordan
Lebanon
Netherlands
Poland
Portugal
Romania
Russian Federation
Slovakia
Slovenia
Spain
Switzerland
United Kingdom

Total

G

5
1

S

Total

2

3
3

7
1
1
1
1
6
17

7

0

1
1
9
1
12

1

1

1
1
1
1
9

2
5

1
3
1
5

1
6

3

1

1

1
1
1
5
1
1
1
7
4
43

3
26
10
88

5
2
15

2
3
1
1
1
1
1
46
4
2
5
1
1
4
1
3
1
9
1
1
4
38
16
147

2

98

123

21

244

3
1
1
1
1
1

1
8
3
2
1

33
2
3
1
3

21 supernumerary staff of whom:
12 are in the Professional category
9 are in the General Service category
*Distribution as at 1 December 2004

4
1

1

2
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Annex I

Members of the
World Meteorological Organization
(as at 31 December 2004)
I. Members (States) under the terms of Article 3, paragraphs (a), (b) and (c) of the Convention (181)
Afghanistan, Islamic State of
Albania
Algeria*
Angola
Antigua and Barbuda*
Argentina*
Armenia
Australia*
Austria*
Azerbaijan
Bahamas*
Bahrain
Bangladesh
Barbados*
Belarus*
Belgium*
Belize
Benin
Bhutan
Bolivia
Bosnia and Herzegovina*
Botswana
Brazil*
Britain and Northern Ireland*
Brunei Darussalam
Bulgaria*
Burkina Faso*
Burundi
Cambodia*
Cameroon*
Canada
Cape Verde
Central African Republic*
Chad
Chile
China*
Colombia
Comoros
Congo
Cook Islands
Costa Rica
Côte d’Ivoire*
Croatia*
Cuba*
Cyprus*
Czech Republic*
Democratic People’s
Republic of Korea

Democratic Republic of the
Congo*
Denmark*
Djibouti
Dominica*
Dominican Republic
Ecuador*
Egypt*
El Salvador
Eritrea
Estonia*
Ethiopia
Fiji
Finland*
France
Gabon*
Gambia*
Georgia
Germany*
Ghana*
Greece*
Guatemala*
Guinea*
Guinea-Bissau
Guyana*
Haiti*
Honduras
Hungary*
Iceland
India*
Indonesia*
Iran, Islamic Republic of*
Iraq*
Ireland*
Israel
Italy*
Jamaica*
Japan*
Jordan*
Kazakhstan
Kenya*
Kiribati
Kuwait*
Kyrgyz Republic
Lao People’s Democratic
Republic*
Latvia
Lebanon

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

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

Avalanche

* Member States that have acceded to the Convention on the Privileges and Immunities of the Specialized Agencies

II. 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.
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Annex II

Membership of the Executive Council
and
Title officers of regional associations
and technical commissions
EXECUTIVE COUNCIL
President
First Vice-President
Second Vice-President
Third Vice-President

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

Presidents of regional associations
Africa (Region I)
M.S. Mhita (United Republic of Tanzania)
Asia (Region II)
A.M.H. Isa (Bahrain)

South America (Region III)
R. Michelini (Uruguay) (acting)
North America, Central America and
the Caribbean (Region IV)
A.J. Dania (Netherlands Antilles and
Aruba)

South-West Pacific (Region V)
Woon Shih Lai (Singapore)
Europe (Region VI)
D.K. Keuerleber-Burk (Switzerland)
(acting)

Elected members of the Executive Council
M.L. Bah
(Guinea)
J.-P. Beysson
(France)
Q.-uz-Z. Chaudhry
(Pakistan)
Chow Kok Kee
(Malaysia)
M.D. Everell
(Canada)
U. Gärtner
(Germany)
B. Kassahun
(Ethiopia)
J.J. Kelly
(United States of America)

R.D.J. Lengoasa
(South Africa)
G.B. Love
(Australia) (acting)
J. Lumsden
(New Zealand)
F.P. Mote
(Ghana)
A.D. Moura
(Brazil) (acting)
J.R. Mukabana
(Kenya)
K. Nagasaka
(Japan) (acting)
I. Obrusnik
(Czech Republic) (acting)

H.H. Oliva
(Chile)
Qin Dahe
(China)
J.K. Rabadi
(Jordan) (acting)
D. Rogers
(United Kingdom) (acting)
B.T. Sekoli
(Lesotho)
R. Sorani
(Italy)
S.K. Srivastav
(India)
(four seats vacant)

REGIONAL ASSOCIATIONS
Regional Association I (Africa)
President: M.S. Mhita (United Republic
of Tanzania)
Vice-president: M.L. Bah (Guinea)
Regional Association II (Asia)
President: A.M.H. Isa (Bahrain)
Vice-president: C.Y. Lam (Hong Kong,
China)

Regional Association III (South
America)
President: R. Michelini (Uruguay) (acting)
Vice-president: G. Garcia Dávila
(Ecuador)
Regional Association IV (North
America, Central America and the
Caribbean)
President: A.J. Dania (Netherlands
Antilles and Aruba)
Vice-president: C. Fuller (Belize)

Regional Association V (South-West
Pacific)
President: Woon Shih Lai (Singapore)
Vice-president: A. Ngari (Cook Islands)
Regional Association VI (Europe)
President: D.K. Keuerleber-Burk
(Switzerland) (acting)
Vice-president: A. Leitass (Latvia)

TECHNICAL COMMISSIONS
Commission for Aeronautical
Meteorology (CAeM)
President: N.D. Gordon (New Zealand)
Vice-president: C. McLeod (Canada)
Commission for Agricultural
Meteorology (CAgM)
President: R.P. Motha (USA)
Vice-president: L.E. Akeh (Nigeria)
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Commission for Atmospheric
Sciences (CAS)
President: A. Eliassen (Norway)
Vice-president: A. V. Frolov (Russian
Federation)

Commission for Basic Systems (CBS)
President: A.I. Gusev (Russian Federation)
(acting)
Vice-president: G.-R. Hoffman
(Germany)

Commission for Instruments and|
Methods of Observation (CIMO)
President: R.P. Canterford (Australia)
(acting)
Vice-president: J. Nash (UK)

Commission for Climatology (CCl)
President: Y. Boodhoo (Mauritius)
Vice-president: J.M. Nicholls (United
Kingdom)

Joint WMO/IOC Technical Commission for Oceanography and Marine
Meteorology (JCOMM)
Co-presidents: J. Guddal (Norway),
S. Narayanan (Canada)

Commission for Hydrology (CHy)
President: B. Stewart (Australia)
Vice-president: J. Wellens-Mensah
(Ghana)
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Structure of the World Meteorological
Organization

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

REGIONAL ASSOCIATIONS

TECHNICAL COMMISSIONS

Regional Association I (Africa)

Commission for Basic Systems (CBS)

Regional Association II (Asia)

Commission for Instruments
and Methods of Observation (CIMO)

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

Avalanche

Commission for Hydrology (CHy)
Commission for Atmospheric Sciences (CAS)
EXECUTIVE COUNCIL
Consists of 37 members,
including the President,
three Vice-Presidents and
the six presidents of the
regional associations,
who are ex officio
members; meets annually

Working groups and rapporteurs
of regional associations

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

Advisory working groups, working groups
and rapporteurs of technical commissions

Regional hydrological advisers

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

Other bodies which are affiliated with WMO,
e.g. JSC for WCRP, IPCC, JSTC for GCOS

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

The Organization consists of the following:
The World Meteorological Congress, the supreme body of the Organization, brings together the delegates of Members once every four years
to determine general policies for the fulfilment 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 37 directors of National Meteorological or Hydrometeorological Services, meets at least once a year
to review the activities of the Organization and to implement the programmes approved by Congress.
The six regional associations (Africa; Asia; South America; North America, Central America and the Caribbean; South-West Pacific; and
Europe), composed of Members, coordinate meteorological and related activities within their respective Regions.
The eight technical commissions, composed of experts designated by Members, study matters within their specific areas of competence
(technical commissions have been established for basic systems, instruments and methods of observation, atmospheric sciences, aeronautical meteorology, agricultural meteorology, oceanography and marine meteorology (jointly with the Intergovernmental Oceanographic
Commission of UNESCO), hydrology, and climatology).
The Secretariat, headed by the Secretary-General, serves as the administrative, documentation and information centre of the Organization. It prepares, edits, produces and distributes the publications of the Organization, carries out the duties specified in the Convention
and other Basic Documents and provides secretariat support to the work of the constituent bodies of WMO 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: http://www.wmo.int. E-mail: wmo@wmo.int
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Annex III

Technical assistance provided
in 2004

Table 1—Assistance under UNDP and trust funds (2000–2004)
Number of countries which received
UNDP and/or trust fund assistance

Value of assistance provided
in US$ (thousands)

Year

UNDP

Trust fund

UNDP

Trust fund

Total

2000

18

48

3 964

8 485

12 449

2001

14

52

5 502

9 529

15 031

2002

7

61

2 422

7 172

9 594

2003

6

71

1 837

11 915

13 752

2004*

51

52

3 323

7 892

11 215

* Provisional estimates at 31 December 2004

WMO technical assistance in 2004
(total delivery: US$ 20.51 million)
3.5%

16.2%

38.5%

TF
RB
UNDP
VCP (ES)
40.8%
1.0%

76

VCP (F)
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Table 2—Nationality of WMO consultants who served in 2004
Nationality

Consultant

Angola
Argentina
Australia
Barbados
Belgium
Brazil
Canada
Chile
China
Colombia
Costa Rica
Dominican Republic
Ecuador
El Salvador
Finland
France
Germany
Guatemala
India
Italy
Japan
Kenya
Malawi
Mali
Mauritania
Mexico

Nationality

Consultant

Morocco
Netherlands
New Zealand
Niger
Philippines
Portugal
Russian Federation
Saint Vincent & the Grenadines
Serbia & Montenegro
Slovakia
South Africa
Spain
Sri Lanka
Swaziland
Sweden
Switzerland
Trinidad and Tobago
Ukraine
United Kingdom
United Rep. of Tanzania
Uruguay
USA
Venezuela

1
3
1
3
1
50
10
3
2
1
1
1
1
1
1
13
3
1
2
9
2
1
1
1
1
40

Total
(from 49 countries)

1
6
1
3
1
2
6
1
1
1
1
4
2
1
1
2
1
1
10
2
1
18
1

Avalanche

222

Table 3—Distribution of fellowships (person x month) in 2004
by field of study
Field of study
Aeronautical meteorology
Agrometeorology
Climatology
Computer
Electronic engineering
Hydrology
Instruments
Meteorology
Meteorological forecasting
Numerical modelling
Satellite meteorology
Synoptic meteorology
Training
Others*
Total

UNDP

VCP

TF

RB

12.0
11.1
93.0
1.1

1.0
4.8
47.8
3.0
12.2
7.2
0.7

86.2
5.0
12.0
0.2

1.9
2.9
26.1
6.0
122.2
2.0
2.0
6.0
1.1
9.7

28.5
295.2
3.8

2.9
4.8
2.9
12.0
11.1
54.6
6.0
644.4
7.0
15.0
2.0
18.2
8.3
15.5

117.2

76.7

103.4

179.9

327.5

804.7

* e.g. hydrometeorology, study tours

RB/VCP

Total

77
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Table 4—WMO fellows (person x month) by nationality
under training in 2004
Programme (person x month)
Nationality

UNDP

VCP

TF

RB

RB/VCP

Total

Region I
Benin
Burkina Faso
Chad
5.4
Congo
Ethiopia
Gabon
Gambia
Ghana
Guinea-Bissau
Kenya
Lesotho
Libyan Arab Jamahiriya
45.5
Mali
Mauritania
Namibia
Nigeria
Rwanda
Senegal
Seychelles
Sierra Leone
South Africa
Sudan
Swaziland
Uganda
United Republic of Tanzania
Zambia
Zimbabwe
-

9.7
3.8
0.1
0.6
0.7
0.4
9.1
9.7
-

11.8
-

3.0
3.0
0.4
5.2
2.0
1.4
7.2
12.4
0.8
6.0
6.0
11.1
1.8
15.8
6.0
5.0
6.0
0.3
7.2
8.1
1.8
24.0
9.0

18.2
24.4
9.0
24.4
3.6
3.5
54.8
-

3.0
3.0
23.6
24.4
18.7
0.4
9.0
2.1
26.4
11.5
12.4
46.7
17.8
6.0
11.1
1.8
15.8
6.0
5.0
9.5
0.3
7.2
17.2
1.8
64.5
24.0
9.0

50.9

34.1

11.8

143.5

137.9

378.2

42.0
-

3.0
0.6
-

-

-

0.2

42.0
3.0
0.6
0.2

24.3
-

0.6
0.6
12.2
0.1
0.6

12.2
-

12.2
-

10.0
1.7
1.7
42.6
62.8
-

0.6
24.3
10.0
1.7
12.2
12.8
12.2
1.8
42.6
62.8
0.6

66.3

17.7

12.2

12.2

119.0

227.4

Total (Region I)

Region II
Bahrain
China
Kazakhstan
Kyrgyz Republic
Lao People’s Democratic
Republic
Maldives
Mongolia
Myanmar
Oman
Pakistan
Republic of Yemen
Sri Lanka
Tajikistan
Turkmenistan
Uzbekistan

78

Total (Region II)
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Table 4 (continued)
Programme (person x month)
Nationality

UNDP

VCP

TF

RB

RB/VCP

Total

Region III
Argentina
Colombia
Ecuador
Guyana
Peru
Uruguay
Venezuela

-

3.1
3.0
4.1
-

-

1.5
0.2
3.9
0.8

3.0
-

3.1
3.0
1.5
3.0
0.2
8.0
0.8

Total (Region III)

-

10.2

-

6.4

3.0

19.6

Region IV
Antigua and Barbuda
Barbados
British Caribbean Territories
Costa Rica
Dominican Republic
El Salvador
Haiti
Jamaica
Mexico
Panama
Saint Lucia
Trinidad and Tobago

-

1.0
3.0
-

12.2
2.0
12.0
3.0
18.0
12.2
20.0

12.2
0.4
0.4
3.9
0.8
-

6.0
-

12.2
12.2
2.0
0.4
12.4
4.9
3.0
3.0
18.8
6.0
12.2
20.0

Total (Region IV)

-

4.0

79.4

17.7

6.0

107.1

Region V
Papua New Guinea
Vanuatu

-

10.6
-

-

-

3.4

10.6
3.4

Total (Region V)

-

10.6

-

-

3.4

14.0

Region VI
Jordan
Lithuania
Malta
Palestine

-

0.1
-

-

0.1
-

12.2
46.0

12.2
0.1
0.1
46.0

Total (Region VI)

-

0.1

-

0.1

58.2

58.4

117.2

76.7

103.4

179.9

327.5

804.7

Grand total

Avalanche

79
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Table 5—Host countries which trained WMO fellows
(person x month) in 2004
Host country
Algeria
Argentina*
Australia
Brazil*
Bahrain
Barbados
Belgium
Canada
Chile*
China
Costa Rica
El Salvador
France*
Hong Kong, China
India
Iran, Islamic Republic of
Israel
Italy
Kenya
Madagascar
Martinique
Niger
Nigeria
Philippines
Portugal
Russian Federation
Senegal*
South Africa
Spain
Switzerland
United Kingdom*
United States of America
Zimbabwe
Total

UNDP

VCP

TF

RB

RB/VCP

11.1
42.0
13.2
5.4
45.5
-

1.0
10.6
3.0
17.0
0.4
0.4
33.3
11.0
-

22.0
30.0
11.8
3.0
12.2
24.4
-

12.0
8.1
21.7
0.5
12.2
3.6
0.2
12.2
0.4
0.2
0.8
0.8
72.3
12.0
10.0
1.4
0.2
7.0
1.5
0.3
0.5
2.0

12.6
6.8
308.1
-

12.0
9.1
43.4
0.5
42.0
34.2
3.6
3.0
0.2
29.2
30.0
0.4
0.2
0.4
25.8
0.8
0.8
0.4
72.3
11.8
3.0
17.4
10.0
6.8
1.4
308.1
0.2
7.0
1.5
0.3
91.5
35.4
2.0

117.2

76.7

103.4

179.9

327.5

804.7

* Countries that also hosted study tours for newly appointed Permanent
Representatives with WMO. (Dominican Republic, Gabon, Peru, Venezuela)
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CD-ROM

The World Meteorological Organization
The World Meteorological Organization (WMO), of which 187* States and Territories are Members, is a specialized agency of the
United Nations. The purposes of the Organization are:
(a) To facilitate world-wide cooperation in the establishment of networks of stations for the making of meteorological observations as
well as hydrological and other geophysical observations related to meteorology, and to promote the establishment and maintenance of centres charged with the provision of meteorological and related services;
(b) To promote the establishment and maintenance of systems for the rapid exchange of meteorological and related information;
(c) To promote standardization of meteorological and related observations and to ensure the uniform publication of observations
and statistics;
(d) To further the application of meteorology to aviation, shipping, water problems, agriculture and other human activities;
(e) To promote activities in operational hydrology and to further close cooperation between Meteorological and Hydrological Services;
and
(f) To encourage research and training in meteorology and, as appropriate, in related fields and to assist in coordinating the international aspects of such research and training.

The CD-ROM contains (in pdf format in both high and
low resolution):
•

Annual Report 2004

•

WMO Bulletin 54 (1)

•

MeteoWorld 2004/1, 2005/1 and 2005/2

•

World Meteorological Day 2004 (brochure
and poster)

•

World Water Day 2004 (brochure and poster)

•

World Meteorological Day 2005 (brochure
and poster)

•

Saving paradise, ensuring sustainable
development (brochure)

•

We care for our climate (booklet)

•

Working together for a safer world (brochure)

•

WMO Integrated Global Observing System
(fold-out)

(Convention of the World Meteorological Organization, Article 2)
* On 31 December 2004 (see Annex I).

The Secretariat of the World Meteorological Organization
(as at 31 December 2004)
Secretary-General
M. Jarraud
Deputy Secretary-General
Hong Yan
Special Assistant to the Deputy Secretary-General: G. Lizano
Assistant Secretary-General
Vacant
Cabinet and External Relations Office
Director: S. Chacowry
World Weather Watch Department
Director: D.C. Schiessl
Applications Programme Department
Director: G.I. Kortchev
Atmospheric Research and Environment Programme
Department
Director: E. Manaenkova
World Climate Programme Department
Acting Director: B. Nyenzi
Joint Planning Staff for the World Climate Research
Programme*
Director: D.J. Carson
Director, Climate Modelling: V. Satyan
Secretariat of the Global Climate Observing System**
Director: A.R. Thomas

Secretariat of the Intergovernmental Panel on
Climate Change***
Secretary: R. Christ
Hydrology and Water Resources Department
Director: A. Tyagi
Regional Activities and Technical Cooperation for
Development Department
Acting Director: S. Chacowry
Education and Training Department
Director: K. Konaré
Regional Office for Africa
Director: A. Ndiaye
Regional Office for Asia and
the South-West Pacific
Director: E. Al-Majed
Regional Office for the Americas
Director: R. Sonzini
Resource Management Department
Director: J. Müller
Strategic Planning Office
Director: R. de Guzman
Conferences, Printing and Distribution Department
Director: F.R. Hayes
Linguistic Services and Publications Department
´
Director: M. Drazenovic-Carrieri
˘

*
Coordination in accordance with the WMO/ICSU/IOC Agreement
** Coordination in accordance with the WMO/UNEP/ICSU/IOC Memorandum of Understanding
*** Coordination in accordance with WMO/UNEP Agreement
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