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Foreword

This is the second issue of WMO’s Annual
Report in its revised format, designed to
bring it into line with WMO’s external
communication strategy to enhance the visibility of WMO and the National Meteorological
and Hydrological Services (NMHSs).
The Indian Ocean tsunami of 2004 had
major repercussions on WMO activities
throughout the year which were carried
out in collaboration with partner organizations and the NMHSs concerned. As a
result of this synergy, WMO has been recognized as a critical contributing agency
for Tsunami Early Warning Systems in the
Indian Ocean and other regions at risk.
WMO’s Global Telecommunication System was upgraded significantly to support
multi-hazard early warning systems.
In January, WMO participated actively in
two major conferences: the World Conference on Disaster Reduction (WCDR, Kobe,
Hyogo, Japan) and the International Meeting to Review the Implementation of the
Programme of Action for the Sustainable
Development of Small Island Development
States (SIDS) in Port Louis, Mauritius. The
major outcome of the WCDR was the
Hyogo Framework for Action, in which
WMO was assigned a lead role in risk
identification, monitoring and provision of
warnings. WMO supports the special
needs of SIDS in developmental and environmental areas, especially with regard to
natural disaster mitigation, climate variability and climate change
The year was set apart from others by a
record-breaking hurricane season in the
North Atlantic. No region was spared
from natural disasters of one form or
another, however. WMO actively collabo-

rated with the NMHSs of the countries
affected in their preparedness and
response activities.
Particular emphasis was given to implementation of the WMO Programme for
Least Developed Countries (of which several are SIDS) and high priority was
assigned to disaster prevention and mitigation and other cross-cutting programmes, such as the WMO Space Programme, hydrology and water resources,
and preparations for the 2007-2008 International Polar Year.
At the end of 2005, WMO issued its annual
Statement on the Status of the Global Climate. This statement revealed that 2005
had been one of the two warmest years
on record. The number and intensity of
severe weather events and natural disasters during the year—it was a recordbreaking hurricane season in the North
Atlantic, for example—underline the need
to intensify research in these areas.
At the Secretariat, a number of forwardlooking reforms were undertaken to
ensure integrity, enhanced transparency
and improved efficiency for the ultimate
benefit of all our Members.

(M. Jarraud)
Secretary-General
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Monitoring the Earth’s weather,
climate and water systems

Integrated Observing System
During 2005, WMO Members operating and
coordinating their observational networks
under the Global Observing System (GOS),
provided essential and unique observational
data and information on the state of the
Earth and its atmosphere. WMO Members
continued to undertake every effort to secure
sustainable data availability for the provision
of meteorological services worldwide.
WMO’s Global Observing System is the
most important operational global Earth
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observing system with end-to-end capability. As such, it is a major contributor to the
Global Earth Observation System of
Systems (GEOSS). With a view to ensuring
the best possible compatibility between
WMO observing systems and the GEO 10year Implementation Plan, the GEO 2006
Workplan was reviewed in detail. Several
adjustments were recommended to ensure
congruence and coordination with the activities and plans agreed by WMO Members
and ways of cooperating with the international Group on Earth Observations.

Observing the surface and upper air
Overall, the implementation of the surface
and upper-air observational programme
showed increasing stability. While varying
from region to region, the globally averaged availability in 2005 of surface and
upper-air reports on the Main Telecommunication Network was 78 and 70 per cent,
respectively, of the reports expected from
Regional Basic Synoptic Network (RBSN)
stations.
Along with the broadening satellite data and
services, especially through research-anddevelopment (R&D) satellites, further
improvements were achieved in the availability of data produced by other components of the Global Observing System,
notably marine data and data transmitted
from commercial aircraft via the Aircraft
Meteorological Data Relay (AMDAR)
programme.
Work on the redesign and establishment of
an improved composite GOS continued.
Activities focused the technological evolution of the Global Observing System, satellite system and product utilization, operational issues of automatic weather stations,
scientific evaluation of Observation System
Experiments, further integration of AMDAR
into WWW operations and the updating of
regulatory material.
Activities accomplished as a contribution to
an improved and evolving observing
system and to the sustainability of the
RBSN/Regional Basic Climatological
Network (RBCN) performance included:

Monitoring hurricanes
The first
unmanned
aircraft, known as
an Aerosonde,
successfully
completed a 10hour mission into
Tropical Storm
Ophelia in
September. Flying
at altitudes as low as 125 m, it provided the
first ever detailed observations of the nearsurface, high-wind hurricane environment.
The Aerosonde was fitted with traditional
instruments and a satellite communications
system to relay information on temperature,
pressure, humidity and wind speed every half
second in real-time. It also carried an infrared
sensor to estimate the underlying sea-surface
temperature. All available data were
transmitted in near-real-time to the US National
Oceanographic and Atmospheric
Administration (NOAA) National Hurricane
Center and Hurricane Research Division.
Comparisons between in situ and satellitederived observations will help initialize and
verify operational and research-oriented
numerical simulations.

Guide on the Global
Observing System
(WMO-No. 488)
(1989 edition):
Supplement 3
[E – F – R – S]
Manual on the
Global Observing
System
(WMO-No. 544)
Volume I
(2003 edition):
Corrigendum 2003
edition [F]
Supplement 1
[E – F – R – S]
Addendum,
Supplement 1 [E]

World Weather
Watch—twentysecond status report
on implementation
(WMO-No. 986) [E]

The predictive capability of the Aerosonde
holds enormous potential for enhanced
disaster prevention and mitigation.

• Revision of AMDAR training requirements for National Meteorological and
Hydrological Services.

• Continuation of the programme of
training seminars on climatological
data reporting;

Observing from space

• Establishment of two new Lead Centres
for global surface and upper-air data
monitoring by Australia and the Islamic
Republic of Iran, respectively;

Significant developments took place in the
space-based observing system through the
contribution of operational and researchand-development (R&D) satellite operators,
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as well as activities focused on increasing
and improving the use of satellite data
throughout WMO and supported
programmes and in all WMO Regions.

First colour image
received
from MSG-2
(Image: EUMETSAT)

The constellation of
systems for global
weather observation
includes
meteorological,
environmental and
research and
development
satellites, automatic
aircraft weather
reporting systems,
thousands of
merchant ships, and
over 10 000 landbased observation
stations.
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The space-based component of the Global
Observing System is comprised of three
types of satellites: operational meteorological polar-orbiting and geostationary
satellites and R&D satellites. The operational meteorological satellites, both
polar-orbiting and geostationary, continued to prove invaluable to National Meteorological and Hydrological Services
through a multitude of services such as
imagery, soundings and data collection
and distribution.
The following satellites were operational
at the end of 2005: GOES-10 and 12,
NOAA-17 and 18 (operated by the USA);
MTSAT-1R
(operated by Japan);
METEOR-3M N1 operated by the Russian
Federation); Meteosat-5, 7 and 8
(operated by the European Organisation
for the Exploitation of Meteorological
Satellites (EUMETSAT)); FY-2C and 1D
(operated by China); and Kalpana-1
(operated by India). Other, mainly older
satellites, kept for back-up purposes or to
provide
additional
non-operational
services, were also in orbit. New satellites
were in commissioning, such as MSG-2
launched by EUMETSAT on 21 December.
Maintaining some available in-orbit
capacity is required within contingency
plans that guarantee the continuity of the
daily flow of satellite data, products and
services that WMO Members have come
to depend on.
The space-based subsystem of the GOS
was complemented by R&D environmental
satellites that included the Aqua, Terra,
Aura, TRMM and QuikSCAT missions of the
US National Aeronautics and Space Administration (NASA); the Envisat and retrospective ERS-1 and 2 missions of the European Space Agency; Roskosmos and NASA

Launch of MSG-2 by Ariane from Kourou,
French Guyana, on 21 December
(Image: EUMETSAT)

research instruments on board ROSHYDROMET’s operational METEOR-3M N1
satellite and the French space agency’s
JASON-1 and SPOT-5. WMO Member countries operated more than 11 000 stations
ground receiving stations.

Chemical composition of the atmosphere
Several major events and advances took
place related to the Global Atmosphere
Watch (GAW) mission of coordinating the
atmospheric chemistry component of the
WMO Integrated Global Observing System.
The GAW network consists of 24 global
stations, some 200 regional stations and
90 contributing partner stations. Global and
regional GAW stations are operated by WMO
Members, while contributing stations are
operated by partner integrated networks that
contribute data of known quality to a GAW
World Data Centre.
WMO organized a meeting to discuss the
major issues related to the effective operation and communication of the whole GAW

system. Those attending included leaders of
major GAW monitoring facilities for the six
groups of target variables (ozone, ultraviolet
radiation, greenhouse gases, aerosols,
selected reactive gases, and precipitation
chemistry). These discussions, together with
those on environmental pollution and atmospheric chemistry, resulted in constructive
recommendations, which were summarized
in GAW Report No. 165—Report of the CAS
Working Group on Environmental Pollution

and Atmospheric Chemistry and the GAW
2005 Workshop.
Two WMO co-sponsored meetings on global
greenhouse-gas measurements, research and
policy took place in September in the USA. The
first was the 13th WMO/International Atomic
Energy Agency Meeting of Experts on Carbon
Dioxide Concentration and Related Tracer
Measurement Techniques (see box below). It
was followed by the seventh International

Atmospheric carbon dioxide measurements

The 13th WMO/International Atomic Energy Agency Meeting of Experts on Carbon Dioxide
Concentration and Related Tracer Measurement Techniques (University of Colorado, September)
marked the 30th anniversary of these meetings. A comparison of the photo taken at the first meeting in
1975 (left) with that taken in 2005 shows how interest and the community have grown.
Landmark carbon dioxide observations on Mauna Loa, Hawaii, made by the late Prof. Charles (Dave)
Keeling (Scripps Institution of Oceanography) (1975 photo, seated, second from right) turned the
world’s attention to the greenhouse-gas warming problem and led to the establishment by the US
National Oceanographic and Atmospheric Administration (NOAA) of the GAW Global Observatory
in Hawaii.
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The longest instrumental record of atmospheric CO2 in the world (left) obtained at the NOAA and WMO-GAW
Global Observatory at Mauna Loa, Hawaii (right). (Figure and photo: NOAA)
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Carbon Dioxide Conference, which focused
on the carbon cycle response to environmental change; impacts of high carbon dioxide on land and ocean ecosystems; land use
and the terrestrial carbon cycle; managing
the carbon cycle; and the fate of fossil-fuel
carbon emissions.

Ozone

Protecting the
ozone layer:
A priority for WMO
(WMO/TD. 1288) [E]
4 pp.

In October, the Finnish Meteorological Institute and WMO signed a memorandum of
understanding establishing a secretariat in
Helsinki to develop an implementation plan
for Integrated Global Atmospheric Chemistry
Observations of ozone (IGACO-Ozone). The
International Ozone Commission joins the
WMO GAW programme in developing this
implementation plan that will strengthen the
GAW ozone component and lead to enhanced
WMO Ozone Bulletins, as well as many other
products.
This year marked a new phase in the WMO
Antarctic ozone bulletin programme with the
initiation of a more comprehensive bulletin
having greater emphasis on synthesis, analysis, and highlighting partner contributions.
Eight issues of the bulletin were produced
over the course of the Antarctic ozone hole
season from August to December. The last
issue sums up the development of the 2005

Eight issues of the
WMO Antarctic
Ozone Bulletin were
produced from
August to
December.
See also:
http://www.wmo.int/
web/arep/ozone.html
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In situ marine
observing platforms
reporting via the
WMO Global
Telecommunication
System in October
2005 (data received
at the in situ JCOMM
Observing Platform
Support Centre via
Météo-France)

ozone hole and compares it to those of the
last decade.

The oceans
The building of the ocean component of the
Global Climate Observing System is today in
place, thanks to the work of the WMO and
Intergovernmental Oceanographic Commission of UNESCO (IOC) communities over
more than 30 years. More than 50 per cent
was completed by the end of the year. The
plans they have formulated should become a
core component of the Global Earth Observation System of Systems (GEOSS) that can be
implemented immediately, without duplication or unnecessary competition in the
process.
The challenge for the Ship Observation
Team was to maintain, coordinate and,
wherever possible, integrate the Voluntary
Observing Ship, Automated Shipboard
Aerological Programme and Ship-ofOpportunity Programme communities to
support a range of operational and research
applications.
The Team worked towards establishing a truly
coordinated global ship-based observing
programme. This now provides an efficient
mechanism for integrating and streamlining

Antarctic ozone hole 2005

Million square kilometres

35
In terms of vortex size and area
1996
1997
where temperatures were low
1998
30
enough for the formation of polar
1999
2000
stratospheric clouds, the 2005
2001
25
2002
ozone hole was near the average of
2003
2004
the last 10 years, but it was colder
20
2005
than usual in some areas during midforecast
September. The 2005 ozone hole
15
formed relatively early and in midAugust it was larger than in any of
10
the nine preceding years around that
date. Its area reached a maximum of
5
about 27 million km2 on
19 September, making it the third
0
1 Sept.
1 Oct.
1 Nov.
1 Dec.
31 Dec.
1 Aug.
largest ozone hole on record, after
2003 and 2000. From late
September, the ozone hole started to
Daily ozone hole area for 2005 (black dots) together with areas for
decline gradually, at about the same
the years 1996-2004. These ozone hole areas are based on data
rate as the average of the last
from instruments on board the ERS-2 and Envisat satellites.
decade. During the second week of
November, the ozone hole area
plummeted quickly and faster than
More details can be found in the ozone bulletins
the average of the last 10 years. During the last
of 2005 (see side story, page 6).
decade, the ozone hole has tended to peak
earlier and also to break down earlier than during
the 1980s and the first half of the 1990s. The
ozone hole of 2005 confirms this tendency.

environmental monitoring from volunteer
ships, as well as for supporting efforts to
enhance the quantity and quality of shipbased meteorological and oceanographic
observational data. It is sponsored by a
number of organizations and agencies in
many countries.
The WMO-IOC Data Buoy Cooperation Panel
brought together representatives of Meteorological and Oceanographic Services or institutes, buoy manufacturers and satellite data
telecommunication providers. Many issues
was addressed, such as technical developments, instrument evaluation, network
performance, operational enhancements,

Sixth Meeting of the
Ozone Research
Managers of the
Parties to the Vienna
Convention for the
Protection of the
Ozone Layer in
Vienna, Austria
(WMO Global Ozone
Research and
Monitoring Project
Report No. 48)

data telecommunication and assimilation,
requirements for metadata, best practices,
research and operational applications.

Eye on the climate
Climate monitoring included regional
aspects of analysis of climate variability,
change and homogenization of data, especially in relation to data catalogues and
creation of applications-related indices.
Preparation, publication and dissemination
of the annual WMO statement on the status
of the global climate as an authoritative and
reliable scientific publication were effected

The Global Climate
System
Review 2003
(WMO-No. 984) [E]

The Global Climate
System Review
2003
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team on climate monitoring, including the
use of satellite and marine data and products, was set up. The team will develop
and provide guidelines on the implementation, use and evaluation of satellite data
and products in climate monitoring and
climate change detection.

Report of the first
session of the
Forum on Regional
Climate Monitoring,
Assessment and
Prediction for Asia
(Beijing, China,
7–9 April 2005)
(Print and CD-ROM)
Report of the RA V
Data Management
Workshop
(Melbourne,
Australia,
28 November–
3 December 2004),
WCDM–No. 57,
WMO-TD No. 1263
Guidelines on
Climate Watches,
WCDMP-No. 58,
WMO-TD No. 1269

Report (including
lectures) of the
RA V Data
Management
Workshop
(Melbourne,
Australia,
28 November–
3 December 2004)
(CD-ROM)

in Arabic, Chinese, English, French, Russian
and Spanish.
Upstream of the ongoing operational and
research efforts by Members in monitoring
the climate system, WMO provided
support in the observational and datamanagement aspects. Guidelines were
developed on climate observation
networks and systems, phenological observations, managing changes in observation
programmes and assessing the costs/benefits of automatic weather stations. Guidelines on climate database management
were under review.
A Rapporteur on the Global Earth Observing System of Systems (GEOSS) was
appointed. The mandate of the rapporteur
is to consider integrated data products
serving the ocean, land and the atmosphere, to explore how the new generation
of satellite data records can be merged in
a homogeneous manner and to ensure
collaboration with experts in other fields.
Climate-data management systems were
installed at several National Meteorological and Hydrological Services, thus accelerating the transition to the new WMO
systems. Due to the high quality and quantity of data and products needed for monitoring the climate system in line with
accepted monitoring principles, an expert
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The recently established RBCN in all
WMO Regions contributed to efforts to
improve the availability of climatological
data. Satellites now provide a vital and
important means of obtaining observations of the climate system from a nearglobal perspective and in order to
compare the behaviour of different parts
of the globe of many essential climate
variables. A detailed global climate record
for the future critically depends upon a
major satellite component.
The space agencies, through the Committee on Earth Observation Satellites, interacted closely with the Global Climate
Observing System (GCOS). The objective
was to prepare their response to the
Implementation Plan for the Global
Observing System for Climate in Support
of the United Nations Framework Convention on Climate Change (the GCOS Implementation Plan). In this Plan, 42 specific
actions are recommended such that space
agencies may contribute to an improved
global observing system for climate.
An agreement was approved to establish a
comprehensive WMO-GAW global atmospheric carbon dioxide and methane monitoring network of the Global Climate
Observing System. Comprised of observations from surface-based stations, ships,
commercial and light aircraft and, eventually, satellites, the network is coordinated
by the WMO Secretariat. It includes a
Central Calibration Laboratory hosting the
WMO World Reference Standards, qualityassurance activities and expert groups, and
the World Data Centre for Greenhouse
Gases, operated by the Japan Meteorolog-

ical Agency. It also forms part of the Integrated Global Carbon Observing system
being implemented in response to the two
strategic reports of the Integrated Global
Observing Strategy (IGOS) partnership,
namely the Integrated Global Atmospheric
Chemistry Observations and Integrated
Global Carbon Observation themes.
The Global Climate Observing System
worked closely with the Group on Earth
Observations. GCOS assisted GEO in the
development of the climate sections of its
10-year GEOSS Implementation Plan and
Reference Document. The GCOS Implementation Plan was fully adopted by GEO
as the climate component of the GEOSS
Implementation Plan. GCOS also closely
collaborated with GEO in the development
of the GEO 2005 work plan, which
addresses important issues within the
GCOS Implementation Plan.

Status of the climate in 2004
WMO collaborated with the US National
Climate Data Center in publishing the WMO
Statement on the Status of the Climate in
2004. A primary goal of the Statement is to
put the observed climate and weather
events over the previous year in a historical perspective. The focus is on long-term
trends and variations in the primary
climatic elements over the period of instrumental observations (since the late 1800s)
and, if possible, to extend back in time
through the use of palaeoclimate data.

information and for disseminating it to decision-makers and various stakeholders, WMO
developed the World Hydrological Cycle
Observing System (WHYCOS) programme.
It supports Members, especially developing
countries, in establishing an accurate, timely
and accessible knowledge base for the
sustainable development of their freshwater
resources.
Noticeable progress was achieved in 2005.
Substantial financial support to the WHYCOS
components in West and Central Africa was
received from France. The Niger Basin
Authority as the executing agency with WMO
as supervising agency finalized successfully
the preparatory phase for the NIGER-HYCOS
project. The field activities were due to start
early in 2006. Agreements between WMO,
the French Development Agency and the
Niger Basin Authority were signed for this
purpose. VOLTA-HYCOS has moved on to
the detailed project planning stage and a
coordination meeting was organized, at
which participating countries committed
themselves to the exchange of data and
information across the basin and to the
sustainability of the network established
under the project in the long term. The pilot
project of the Hindu Kush Himalaya (HKH)-

The Global Climate
Observing System

is co-sponsored by
WMO, the
Intergovernmental
Oceanographic
Commission
(UNESCO), the
International
Council for Science
and the United
Nations
Environment
Programme.
Its Secretariat is
hosted by WMO in

WMO STATEMENT ON THE STATUS OF
THE GLOBAL CLIMATE IN 2004

Assessing water resources
World Meteorological Organization

Accurate and reliable data are essential for
formulating integrated water resources
management strategies, which formed one
of the goals of the World Summit on Sustainable Development (Johannesburg, South
Africa, 2002). To assist countries in maintaining their systems for acquiring water-related

Weather • Climate • Water
WMO-No. 983

The sustainability of water resources in
developing countries is a high priority of WMO’s
World Hydrological Cycle Observing System.

WMO Statement on
the Status of the
Global Climate in
2004
(WMO-No. 983)
{E - F - R - S]
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WMO’s World Hydrological Cycle Observing System (WHYCOS) aims to improve basic observation
activities, strengthen international cooperation and promote the free exchange of data in the field of
hydrology. It is implemented through components (HYCOSs) at the regional and/or basin scale.

HYCOS was successfully implemented and
tested during the monsoon season. Flood
information was provided and shared among
the participating countries through the information network. The Southern African Development Community (SADC)-HYCOS entered
its Phase II during the year with financial
support from the Netherlands and the European Commission. The project now extends
to provide support to the Democratic Republic of the Congo and Mauritius.
WMO is working with regional partners and
assisting countries in securing funds for
implementing potential HYCOS components. WMO and the French Research Institute for Development, following the meeting organized for the Caribbean countries
willing to participate in the CARIB-HYCOS
negotiated with France to fund the CARIBHYCOS (Islands Component). In collaboration with the Mekong River Commission
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and support from the French Development
Agency, a mission was organized to assess
the needs of Mekong basin countries for
formulation of a detailed project document
for Mekong-HYCOS. The Secretariat of the
Inter-Governmental Authority on Development (IGAD) and WMO are negotiating with
the European Commission to secure funds
for implementing IGAD-HYCOS. Negotiations
are also underway for implementation of
Pacific-HYCOS in collaboration with the South
Pacific Applied Geoscience Commission.
WMO promoted Arctic-HYCOS as an important component in planning the International
Polar Year 2007-2008. The project is sciencedriven and aims to monitor freshwater fluxes
and pollutants into the Arctic Ocean. The
objective is to improve climate predictions in
the northern hemisphere and assess the
pollution of coastal areas and the open Arctic
Ocean.

With a view to assisting National Hydrological Services identify the most suitable system for their use within available resources, an intercomparison of a
generic Hydrological Information System (HIS) against required functionalit i e s a n d n e e d s o f i n t e g r a t e d w a t e rresource management was undertaken.
This is expected to lead to the description of standard required capabilities
and functionalities of HISs for use during the implementation of WHYCOS initiatives, as well as for Hydrological Services wishing to upgrade or adopt
software for hydrometric data acquisition, storage and analysis.
Activities under WHYCOS continued to
work towards building national capacities
to provide accurate data and information.
Important issues of sustainability of water
resources in Small Island Developing
States and Least Developed Countries
were addressed.

Reliable instruments, reliable
measurements
The year was dominated largely by
efforts to meet the growing demand for
implementation of instrument intercomparisons which are essential for
ensuring the long-term accuracy and
homogeneity of measurements.
The WMO Laboratory Intercomparison of
Rainfall Intensity Gauges (September
2004- September 2005) was organized as
a cooperative project in the laboratories
of the Royal Netherlands Meteorological
Institute, Météo-France and the University
of Genoa, Italy. As well as an evaluation
of the performance of the participating
instruments, the main outcome was a
standardized procedure for laboratory
calibration of catchment-type raingauges,
and general guidance on objective laboratory tests.

The WMO Intercomparison of High Quality
Radiosonde Systems (Vacoas, Mauritius,
February) was vital for the worldwide and
regional homogeneity of upper-air measurements. Six operational radiosonde
systems participated and follow-up actions
were initiated, aiming at synchronizing the
current plans and practices of manufacturers concerned. These included innovative
solutions such as the omission of pressure
sensors in selected radiosonde designs
based on the Global Positioning System with
a view to reducing costs.
To ensure continuously reliable and
homogeneous solar radiation measurements in support of climate monitoring
and other applications, the 10th International Pyrheliometer Comparison and
conjoint Regional Pyrheliometer Comparisons were organized in September/October
at the World Radiation Centre in Davos,
Switzerland, with the participation of 67 radiation experts from 43 Member countries to
calibrate 101 instruments.

WMO Integrated
Global Observing
System (eight page
fold-out) [E]

Preparatory actions were pursued to implement other urgently needed WMO intercomparisons, namely for rainfall- intensity
instruments and thermometer screens/
shields in conjunction with humidity-measuring instruments.
The WMO Secretariat coordinated the work
of 42 experts from 17 countries to complete a
substantive revision of the Guide to Meteorological Instruments and Methods of Observation (WMO-No. 8). The English version will
be made available electronically.
The WMO Technical Conference on Meteorological and Environmental Instruments and
Methods of Observation (TECO-2005) and the
Exhibition on Meteorological Instruments,
Related Equipment and Services (METEOREX-2005) were hosted by the National Meteorological Administration in Bucharest,
Romania, from 4 to 7 May. A total of 254
experts from 71 countries participated. They

The Aral Sea:
water, climate and
environmental
change in Central
Asia
(WMO-No. 982)
[E-R]
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discussed 146 papers and posters on the
theme “The role of instruments in the Earth
observation systems”.
At METEOREX-2005, 64 manufacturers
presented their products and technical solutions for measurements and observing
systems. It offered a unique opportunity for
the exchange of experience and knowledge
to experts of Meteorological Services and
representatives of the private instrument
sector. METEOREX-2005 also provided a
welcome opportunity to enhance the collaboration between instrument manufacturers
and their Association of Hydro-Meteorological Equipment Industry and WMO.
With a view to strengthening further the
capacities of Members and the functions of
the Regional Instrument Centres (RICs), evaluations of RICs of developing countries were
conducted and proposals were developed to
strengthen their capabilities. A Training
Workshop on Metrology for Regional Instrument Centres was conducted in Trappes,
France, in October.
Several expert team meetings were organized to address issues related to remote-sensing instrument technology and techniques,
and surface and upper-air intercomparisons.
Consideration was given to how activities in
the field of instruments and observing methods could contribute to the activities of
WMO in natural disaster prevention and mitigation and those of the Global Earth Observing System of Systems.
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Intercomparisons of high-quality radiosonde
systems are vital for the worldwide and regional
homogeneity of upper-air measurements. An
intercomparison took place in Vacoas, Mauritius,
in February.

Antarctic review
Based on guidance on the future development of WMO Antarctic activities provided
by Fourteenth Meteorological Congress
(2003) a coordination meeting was held in St
Petersburg, Russian Federation, to review the
status of and plans for international activities
related to Antarctic meteorology. The meeting reviewed the collection and distribution
of observational data and processed information over the Antarctic, the related monitoring results and the planning and implementation activities of the International Polar
Year related to the Antarctic.

Disseminating and accessing
the data

Avalanche

Exchanging the data
The Regional Meteorological Telecommunication Networks progressed through the
implementation of frame relay, digital
leased circuits and VSAT connections (see
box on page 15). A number of point-topoint circuits in the Improved Main
Telecommunication
Network
were
upgraded to managed data-communication
network services.
Following recommended practices and
guidance developed by WMO, National

Meteorological and Hydrological Services
(NMHSs) were able to take early benefit
from the new opportunities in information
and communication technologies (ICT) to
attain more cost-effective operations. The
implementation of computer-based datahandling systems at national centres,
including the introduction of PC-based
systems in several developing countries,
showed steady progress.
Special efforts were made to upgrade the
Global Telecommunication System (GTS)
in the Indian Ocean to support multi-hazard
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Manual on Codes,
(WMO-No. 306),
Volume I.1
(2003 edition):
Supplement 5
[E – F – R – S]
Volume I.2
(2001 edition)
Supplement 2
[E – F – S]
Volume II,
Supplement 2
[E – F – R – S]
Volume II
Corrigendum,
Supplement 2
[E]

Manual on the
Global Dataprocessing System
(WMO-No. 485)
Volume I
(1992 edition)
Supplement 10 [E]

early warning systems. Several assessments were carried out by WMO experts
for upgrading GTS components to meet
the exchange requirements for such
systems, especially the Indian Ocean
Tsunami Warning and Mitigation System.
Satellite-based data-distribution systems
are essential components of the GTS for
the distribution of a large volume of information, in particular numerical weather
prediction products. Each WMO Region is
covered by at least one system, and
several systems are operated at national or
subregional level. Systems serving Asia,
Europe, the Americas and the Pacific were
upgraded by the introduction of advanced
digital data-transmission techniques.
There was increased use of the Internet by
NMHSs for operational data exchange—for
many countries, it is the only affordable
means. Higher bandwidth services were
increasingly used. The development of technical guidance on reducing the operational
and security risks inherent to the Internet
continued in the light of new opportunities
arising from technological development and
experience gained.

Managing the data
Data-management functions played a
central role in WMO information systems.
The implementation of metadata (data
describing data) progressed and enhanced
WMO cross-cutting data-management standardization. World Weather Watch (WWW)
quantitative monitoring procedures were
further developed to include the monitoring
of binary encoded data and a pilot project
for integrated WWW monitoring was
arranged.

WMO Information System (WIS)
An integrated WMO Information System
was conceived in response to an urgent
need to forge programme interoperability, efficiency, standardization and costeffectiveness. The WIS should meet the
data-exchange requirements of all WMO
programmes and affiliated programme
centres, relevant international organizations and programmes, as well as relevant national non-NMHS users, such as
disaster-prevention and mitigation agencies and research facilities.

International organizations
(IAEA, CTBTO, UNEP, FAO, ...)
World Radiation Centre
Regional Instrument Centres

5 GAW World Data Centres
GCOS Data Centres
Global Runoff Data Centre
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NMC

IRI and other climate
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Universities
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NMC

Real-time “push”
On-demand “pull”

The WMO Information
System: information
exchange (common
procedures, real-time
and non-real time;
information
management (a few
standard data formats,
coordinated metadata
and catalogues)

In the follow-up to the December 2004
tsunami catastrophe, the WIS (and its precursor, the GTS) was confirmed as the 24-hour,
seven-day-a-week operational backbone
network for the exchange of information in
support of multi-hazard, multi-purpose early
warning systems. Within that concept, the
role, credibility and visibility of WMO were
inextricably linked with a successfully implemented WIS. It was therefore decided to
expedite the development of key components of the WIS with a view to beginning
implementation, at least in some countries, in
2006 instead of 2008, as originally planned.
The GTS will evolve into the core network of
the WMO Information System as an overarching solution for the collection and sharing of
information for all WMO and related international programmes. The WIS will draw on the
most successful components of information
systems implemented by various WMO
elements. To this end, pilot and demonstration
projects were used to prove concepts and
operational options. They involved
programmes in domains such as meteorology,
climatology, oceanography, agrometeorology,
satellite data and THORPEX/TIGGE, as well as
virtual private networks (see box on next page)
and the use of the Internet. These pilot and
prototype projects included the Virtual (distributed) Global Information System Centre prototype, the EUMETNET UNIDART project, the
Roshydromet CliWare project and the Virtual
Private Network Project in Asia and the SouthWest Pacific. The experience gained through
these pilot projects was essential for early
implementation of the WIS.
WMO participated in the Tunis Phase of the
World Summit on the Information Society
(WSIS). WMO promotes the development
and use of ICTs for the free and unrestricted access to weather, water and
climate information for sustainable development and for the mitigation and prevention of natural disasters. The WIS was, in
particular, promoted for the provision and
delivery of information, including warn-

Very small aperture terminal (VSAT)
A VSAT is an earthbound station used in
satellite communications of data, voice and
video signals, excluding broadcast television.
It consists of two parts: a transceiver that is
placed outdoors in direct line of sight of the
satellite; and a device that is placed indoors to
interface the transceiver with the end-user’s
communications device. The transceiver
receives or sends a signal to a satellite
transponder. The satellite sends and receives
signals from a ground station computer that
acts as a hub for the system. Each end user is
interconnected with the hub station via the
satellite. The hub controls the entire operation
of the network.
For one end user to communicate with another,
each transmission has to first go to the hub
station that then retransmits it via the satellite to
the other end-user's VSAT. A VSAT can handle
up to 56 Kbps.

Weather Reporting
(WMO-No. 9)
[bilingual E/F]
2005 edition
(CD-ROM)
Volume A:
Observing stations

ings, as a WMO contribution to the WSIS
plan of action.
The implementation and coordination of
the WMO migration plan to table-driven
code forms, in response to demands for
new data types (including satellite data)
with higher resolution and accuracy continued with operational exchange starting in
November. A comprehensive training
programme, including a seminar in Asia
and Europe, was implemented and several
centres were developed. Encoder/decoder
software was made available, as a cooperative effort, that could be used by other
NMSs in implementing their ICT systems.

Volume C1:
Catalogue of
meteorological
bulletins
Volume C2:
Transmissions
schedules
Volume D:
Information for
shipping

Radio-frequencies
Most weather-, climate- and water-observing
systems for operation and research depend
crucially upon the use of adequate radio-
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A radio-frequency
(RF) is a frequency
within the
electromagnetic
spectrum associated
with radio-wave
propagation. When
an RF current is
supplied to an
antenna, an
electromagnetic
field is created that
is then able to
propagate through
space. Many
wireless
technologies are
based on RF field
propagation.

Virtual private networks (VPNs)
A VPN is a private communications network,
used within an organization or by several
different organizations, to communicate over a
public network at greatly reduced cost. VPN
message traffic is carried on public networking
infrastructure (e.g. the Internet) using standard
(often insecure) protocols, or over a service
provider's network.
A number of systems enable the creation of
networks using the Internet as the medium for
transporting data. These systems use
encryption and other security mechanisms to
ensure that only authorized users can access
the network and that the data cannot be
intercepted.

frequencies. Several international
frequency band allocations were consolidated for meteorological operations,
including radiosondes, satellites and
radars. The pressure on radio-frequency
bands continues, however, as a result of
the increasing expansion of new radiocommunication systems. In particular,
activities were continuing towards the
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absolute protection of the special bands
allocated to space-borne passive sensing,
which are a unique natural resource for
atmospheric measurements of crucial
importance for further development.

Caring for the environment

Photo: Delphine Tailfer

Avalanche

Introduction
Climate, the environment and sustainable
development are intrinsically linked. Climate
changes can affect the environment in
adverse ways, such as rising sea-levels,
desertification, saltwater intrusion and soil
erosion. These adverse consequences have
an obvious impact on the socio-economic
development of societies in affected, vulnerable regions around the world. WMO therefore directs its attention to the climatic
aspects of climate variability and change
which impact the environment. Most of

these are cross-cutting issues for the Organization and many involve interaction with
partner organizations and international
conventions.

United Nations 2000 Millennium
Development Goals (MDGs)
During 2005, WMO continued to contribute to
the implementation of the Millennium Development Goals (MDGs) in collaboration with
other UN agencies and organizations in
particular with respect to goals 1 and 7,

17

namely “Eradicate extreme poverty and
hunger” and “Ensure environmental sustainability”. Particular attention was paid to issues
related to climate change, including monitoring, projection and implementation of relevant strategies at national, regional and international levels, that ensure environmental
sustainability. Other important issues for
humankind were the role of climate in health
and drought, and El Niño. The El Niño/Southern Oscillation is among the most important
natural factors of global climate variability.

Water is essential for life
Water is crucial for sustainable development,
including the preservation of our natural
environment and the alleviation of poverty
and hunger. Water is indispensable for
human health and well-being.
The United Nations General Assembly, in
December 2003, proclaimed the years 2005
to 2015 as the International Decade for Action
“Water for Life”. The Decade was launched

on 22 March 2005 by the United Nations
Secretary-General, Kofi Annan. The primary
goal is to promote efforts to fulfil international commitments made on water and
water-related issues by 2015.
These commitments include the Millennium Development Goals to reduce by half
the proportion of people without access to
safe drinking water by 2015 and to stop
unsustainable exploitation of water
resources. At the World Summit for
Sustainable Development in Johannesburg
in 2002, two other goals were adopted: to
aim to develop integrated water resource
management and water efficiency plans by
2005 and to halve, by 2015, the proportion
of people who do not have access to basic
sanitation.
Among the themes that are central for the
“Water for Life” Decade are: scarcity, access
to sanitation and health, water and gender,
capacity-building, financing, valuation, integrated water resources management, transboundary water issues, environment and

Eradicating extreme poverty and hunger and ensuring environmental sustainability are two of the United
Nations Millennium Development Goals. The application of climate knowledge in risk management
strategies helps alleviate poverty and support human welfare and safety. Climate, the environment and
sustainable development are inextricably linked. WMO therefore has an important contribution to make in
the attainment of these Goals.
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United Nations
Millennium
Development Goal
No. 7—Ensure
environmental
sustainability:

biodiversity, disaster prevention, food and
agriculture, pollution and energy.
UN-Water is coordinating the “Water for
Life” Decade, 2005-2015. UN-Water is the
United Nations inter-agency mechanism of
all relevant agencies, departments and
programmes involved with water-related
issues.

• Integrate the
principles of
sustainable
development
into country
policies and
programmes;
reverse loss of
environmental
resources

Water resources
Water is fundamental to human welfare, to
all socio-economic development and for
maintaining healthy ecosystems. There is
clear and convincing evidence, however,
that the status of its availability and the
current patterns of water use and demand
are not evaluated and cannot be sustained
in many regions of the world. In 2005, WMO
assisted National Hydrological Services in
various regions to evaluate and review their
capabilities for assessing water resources.
This included an introduction to the
methodology
contained
in
the
WMO/UNESCO Water Resources Assessment—Handbook for Review of National
Capabilities. WMO is also preparing a userfriendly manual for water resources assessment to assist countries in assessing the
location and availability of their water
resources.

Integrated water resources management
for sustainable development
WMO participated actively in the UN-Water
(Global) meetings to ensure better coordination and collaboration with other UN
agencies. In recognition of WMO’s active
role in UN-Water/Africa, the regional body
in Africa of UN-Water, WMO was selected in
March to chair the group for the next two
years. WMO will represent the group at all
international and regional meetings and will
also represent the group at the African
Water Facility Governing Council for the

Groundwater provides one-third of the world’s
freshwater. Its availability is especially crucial in
arid and semi-arid regions.

• Reduce by half the
proportion of
people without
sustainable access
to safe drinking
water

next two years. WMO worked closely with
other members to support the African
Ministers Council on Water to assist countries in promoting the concept of integrated
water resources management in order to
achieve the Millennium Development Goals.

Groundwater in arid and semi-arid
countries
Groundwater is a vital source of water for
agriculture and drinking water, among
others. It provides us with almost one-third
of all freshwater. It is, however, threatened
by pollution, mismanagement and increasing demands arising from population
growth. In view of the importance of groundwater in arid and semi-arid zones, WMO
collaborated in an international workshop to
address the technical, economical, social and
legal aspects of groundwater management
in the countries of these zones.
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Small Island Developing States
(SIDS)
WMO continued to provide assistance in the
implementation of the 1994 Barbados
Programme of Action for the Sustainable
Development of SIDS and the follow up 2005
Mauritius Strategy. The Barbados Programme
of Action and the Mauritius Strategy address
high priority issues of concern to SIDS that
relate to climate change and sea-level rise, as
well as natural and environmental disasters.

Climate and land
degradation
(WMO-No. 989)
(folder, brochure
and poster)
[E - F]

Climate change may trigger more frequent
and more serious natural disasters, cause sealevel rise and impact all aspects of sustainable
development. WMO’s Programme on Least
Developed Countries aims to improve the
capability of SIDS in seasonal-to-interannual
climate predictions and help them to cope
better with threats posed by climate variability to their fragile economies and ecosystems
(see also pages 45-47).

International environmental
conventions
WMO is the UN system’s authoritative voice
on the state and behaviour of the Earth’s
atmosphere, its interaction with the oceans
and the climate it produces. The work of WMO
contributes directly to the implementation of
certain international conventions, protocols
and other legal instruments.

Climate change
Climate knowledge
for adaptation and
sustainable
development
(WMO-No. 994)
[E]
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WMO continued to participate in the ongoing
United Nations Framework Convention on
Climate Change (UNFCCC) process. Input was
made 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 adopted by the Parties to the
Convention. WMO participated in, and
reported to, the 22nd and 23rd sessions of the

Subsidiary Body for Scientific and Technological Advice (SBSTA), held in conjunction with
the 11th session of the Conference of the
Parties to the Convention (COP-11), and the
first session of the Conference of the Parties
serving as the meeting of the Parties to the
Kyoto Protocol, Montreal, Canada, November/December. A side event entitled “Enhancing climate knowledge to improve adaptation
to climate variability and change” was organized with international partners and a kit on
climate knowledge for adaptation to climate
variability and change was prepared (see also
page 36).

Desertification
Sustainable development of countries affected
by drought and desertification can only be
attained through concerted efforts based on a
sound understanding of the different factors
that contribute to land degradation around the
world. Climatic variations are recognized as
one of the major factors contributing to land
degradation, as defined in the United Nations
Convention to Combat Desertification
(UNCCD). The development and adoption of
sustainable land-management practices are
one of the major solutions to combating land
degradation over the world’s vast drylands. To
accurately assess sustainable land-management practices, however, climate resources
and the risk of climate-related or induced natural disasters in a region must be known.
WMO participated actively in the third session
of the Committee for the Review of the Implementation of the Convention of the United
Nations Convention to Combat Desertification
held in Germany and the seventh session of
the Conference of the Parties (COP-7), which
was held in Nairobi, Kenya. For COP-7, WMO
produced an information brochure “Climate
and land degradation” and a side event on the
same topic was held.
COP-7 recognized the importance of climatic
factors in land degradation and in its deci-

Sustainable agriculture and conservation of the environment

•

Provision of climate predictions and forecasts
for agriculture and related activities, on a
variety of time-scales, from years to seasons
and weeks, and from a variety of sources;

•

Establishing measures to reduce the impacts
and to mitigate the consequences of weatherand climate-related natural disasters for
agricultural production;

•

Agroclimatological characterization and
zoning using modern methodologies such as
geographic information systems and remotesensing tools; and

sion on the programme of work for the
Committee on Science and Technology
(CST) decided that the priority theme for
discussion by the CST at its eighth session
would be “The effects of climatic variations
and human activities on land degradation:
assessment, field experience gained, and
integration of mitigation and adaptation
practices for livelihood improvement”.

Image: Australian Bureau of Meteorology

Efficient agrometeorological services are crucial
for sustainable agriculture and conservation of the
environment. WMO’s activities to enhance those
services include:

•

Specific weather forecasts for agriculture,
including warnings on conditions favouring
the proliferation of pests and diseases, and
fire weather monitoring.

climate change. This included a supplementary assessment of the integration of biodiversity considerations in the implementation
of adaptation activities to climate change
and preparing advice, taking into consideration the thematic areas of the Convention for
planning and/or implementing activities to
address adaptation to climate change. WMO
was also represented at the 11th Meeting of
the SBSTTA held in Montreal, Canada, in
November.

WMO advises
decision-makers,
including farmers,
to manage the risks
associated with
drought and
desertification. This
includes
information for
desertification
control, drought
preparedness,
management of
sustainable
agriculture and
drought monitoring.

Biodiversity
WMO continued to participate in activities in
support of the implementation of the
Convention on Biological Diversity (CBD).
WMO was represented at the meeting of the
Ad Hoc Technical Expert Group (AHTEG) on
Biodiversity and Climate Change held in
Helsinki, Finland, from 13 to 16 September
2005. AHTEG was established by the Conference of Parties to the CBD to assist its
Subsidiary Body on Scientific, Technical and
Technological Advice (SBSTTA) in its work
on the linkages between biodiversity and

In line with the principles of the ecosystem
approach to development envisaged in the
Convention on Biological Diversity, WMO
and the Global Water Partnership developed an advocacy paper on the environmental aspects of integrated flood management. It aims to balance development, flood
risks and preserve ecosystems in circumstances where human activities affect the
environment.
This need for environmental considerations in flood management brought
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The ecosystem approach to flood management

and terrestrial ecosystems; and store or attenuate
floodwaters.

The 2005 Antarctic
ozone hole attained
its maximum size of
27 million km2 on
19 September. This
is significantly
larger than the
maximum reached
in 2004 (23 million
km2) but is still
smaller than the
ozone holes of 2000
and 2003, which
peaked at 28.5 and
29 million km2,
respectively.

Ecohydrology—the study of ecosystems and their
interaction with hydrology—addresses the issues
that need to be assessed appropriately. It
provides understanding of:
• Socio-economic aspects, development rights,
sustainable development, flood characteristics,
ecosystem functions, natural regime of the
river, etc.;
• Roles/function of the ecosystem on flood
processes/flood alleviation, including positive
aspects and the limitations; and

Floodplains are beneficial areas for human
development and floods are natural phenomena
of the natural regime of a river. Floodmanagement practices play an important role in
protecting people and socio-economic
development from floods and flooding. Structural
flood-management interventions, however, may
have adverse impacts on the natural environment.

• The roles of flood management works and
how they impact ecosystems and the
environment.
The need for an ecosystem approach to flood
management is all the more important that
structural measures cannot fully control the
extreme flood events beyond the design standard.

Ecosystems such as wetlands, forests and lakes
play an important role. They are part of the
natural regime of the river; interact between river

Prof. Ayité-Lô N.
Ajavon, University of
Lomé, was one of
the winners of a
special award to
mark the 20th
anniversary of the
Vienna Convention.
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together experts in ecology, ecohydrology
and hydrology from various regions of the
world in October. They addressed issues
such as balancing development issues,
flood risks and environmental conservation; how flood management practitioners
can appreciate the roles of ecosystem
services and understand the limitations;
and how environment friendly flood-management measures can be implemented.

Ozone
WMO co-organized, with the Ozone Secretariat of the United Nations Environment Programme, a meeting of ozone

research managers of the Parties to the
Vienna Convention for the Protection of
the Ozone Layer in Vienna, Austria. To
mark the 20th anniversary of the Vienna
Convention on 21 September, an award
ceremony was held for 16 international
experts who had contributed to the science and policy leading to the establishment of the Convention. The recommendations of the ozone research managers
from 58 countries assist WMO in
strengthening the integrated global
observation system for ozone. The recommendations were passed on to the
Parties to the Vienna Convention at the
7th Conference of the Parties in Dakar,
Senegal, in December.

Possible carbon
dioxide capture and
storage systems
showing the sources
for which these
might be relevant,
transport of carbon
dioxide and storage
options (from
Carbon Dioxide
Capture and Storage,
courtesy CO2CRC)

Intergovernmental Panel on Climate Change
(IPCC)
The IPCC completed two special reports. The
Special Report Safeguarding the Ozone Layer
and the Global Climate System: Issues
Related to Hydrofluorocarbons and Perfluorocarbons was jointly prepared by the IPCC
and the Technology and Economic Assessment Panel of the Montreal Protocol. The
report delivers information relevant to decision-making in regard to safeguarding the
ozone layer and the climate system.
It considers the effects of total ozone depleting substances (ODS) and their substitutes
on both the climate system and the ozone
layer and provides the scientific context for
understanding how replacement options
could affect global warming. It considers
alternatives to ODS, potential methodologies
for assessing options and technical issues
relating to greenhouse-gas emission reduction opportunities, as well as future availability of hydrofluorocarbons. The report was

hailed as a highly useful and relevant report
that demonstrates cooperation between the
Montreal Protocol and the UNFCCC.
The Special Report Carbon Dioxide Capture
and Storage was also prepared by the IPCC
in response to an invitation from the
UNFCCC. It assesses carbon dioxide capture
and storage as one of the portfolio options to
mitigate climate change. It provides relevant
information and new knowledge to policymakers, scientists and engineers working on
climate change and carbon dioxide emission
reduction. This includes the current status of
carbon dioxide capture and storage technology, location of sources available for capture,
storage and transport, costs, economic
potential and societal issues of the technology and health, safety and environmental
risks.

IPCC Special Report
on Safeguarding the
Ozone Layer and the
Global Climate
System: Issues
Related to
Hydrofluorocarbons
and
Perfluorocarbons

Preparation of the Fourth IPCC Assessment
Report progressed well. The three Working
Group contributions and the Synthesis
Report will be finished in 2007.
IPCC Special Report
on Carbon Dioxide
Capture and Storage
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Trail of devastation left by hurricane Katrina in Gulfport, Louisiana
(Photo: FEMA/Mark Wolfe)

Preventing and mitigating natural
disasters

Introduction
Significant progress was achieved in the area
of disaster prevention and mitigation, in particular, the further integration of cross-cutting
activities and the enhanced visibility of the role
of WMO and National Meteorological and
Hydrological Services (NMHSs). WMO
contributed to the restructured and strengthened International Strategy for Disaster
Reduction (ISDR) System for implementation
of the Hyogo Framework for Action: 2005-2015
(HFA) and strategic partnerships in the area of
disaster risk reduction were facilitated.
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World Conference on Disaster
Reduction
WMO participated in the Second World
Conference on Disaster Reduction (WCDR)
(18–22 January, Kobe, Hyogo, Japan) and
follow-up actions. WMO ensured that
strategic areas were reflected in all aspects
of the Conference and outcome documents,
including the Hyogo Framework for Action:
2005-2015. WMO organized a one-day public forum workshop entitled “Reducing risks
of weather, climate and water extremes
through advanced detecting, monitoring,

early warnings and opportunities of the
information society”. The workshop
demonstrated the critical role of NMHSs in
disaster risk reduction.

Follow-up to the WCDR and
restructuring of the International
Strategy for Disaster Reduction
System
WMO participated actively in two sessions
of the International Strategy for Disaster
Reduction/Inter-Agency Task Force
(ISDR/IATF). Upon request of donor agencies, the ISDR System and its Secretariat
underwent an extensive review in 2005
towards a new structure for governance,
management and project implementation.
WMO will play a significant role in the
new ISDR System, including participating
in the Management Oversight Board with
other members of the United Nations
Development Group, namely the World
Bank and the International Federation of
Red Cross and Red Crescent Societies.
The Board is chaired by the UN Under
Secretary-General for Humanitarian
Affairs, who leads the ISDR System. Furthermore, WMO participates in a task team
involving key agencies in the ISDR System
to propose the governance structure and
an integrated work programme.

Global early warning survey
The Secretary-General of the United
Nations, Kofi Annan, in his report to the
UN General Assembly “In larger freedom:
towards development, security and human
rights for all” in March, requested a global
survey of the status of early warning systems for all natural hazards. WMO,
together with the United Nations Office for
the Coordination of Humanitarian Affairs,
co-chaired an ISDR/IATF Task Team, to
guide this effort. The role and contribution
of WMO and the NMHSs were well

The Hyogo Framework for Action
2005-2015: Building the Resilience of
Nations and Communities to Disaster
Five priorities for action were adopted at the
Second World Conference on Disaster
Reduction (January 2005, Kobe, Hyogo,
Japan):
1. Ensure that disaster risk reduction is a
national and a local priority with a strong
institutional basis for implementation.
2. Identify, assess and monitor disaster risks
and enhance early warning.
3. Use knowledge, innovation and education
to build a culture of safety and resilience at all
levels.
4. Reduce the underlying risk factors.
5. Strengthen disaster preparedness for
effective response at all levels.

reflected in this survey. The SecretaryGeneral of the United Nations will present
his report on the survey to the UN General
Assembly in 2006.

“The starting point
for reducing disaster
risk and for
promoting a culture
of disaster resilience
lies in the
knowledge of the
hazards and the
physical, social,
economic and
environmental
vulnerabilities to
disasters that
most societies face,
and of the ways in
which hazards and
vulnerabilities are
changing in the
short and long term,
followed by action
taken on the basis of
that knowledge.”
(ISDR)

Third International Early Warning
Conference
WMO prepared its participation in the
Third International Early Warning Conference (Germany, March 2006). In collaboration with NMHSs, WMO developed and
submitted 12 projects for consideration
for presentation at the Conference. In
total, 135 projects were received by the
Conference organizers, of which 14 were
selected for presentation at plenary. Four
of these were from WMO. The SecretaryGeneral of WMO was invited to deliver the
keynote speech for the opening of the Scientific and Technical Symposium and
WMO to chair the multi-hazard approach
segment of the Symposium. The work of
several NMHSs was presented in various
segments of the Conference.
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Implementation plan for disaster
prevention and mitigation
activities

“Disaster risks
related to changing
social, economic,
environmental
conditions and land
use, and the
impact of hazards
associated with
geological events,
weather,
water, climate
variability and
climate change, are
addressed in
sector development
planning and
programmes as well
as in postdisaster situations.”
(ISDR)
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In March, WMO organized the first meeting
of the Executive Council’s Advisory Group
on Disaster Prevention and Mitigation. The
recommendations of the Advisory Group
led to the development of a revised implementation plan, which was initiated by four
fact-finding preliminary surveys to map current activities, capabilities, gaps and needs
in the areas of disaster prevention and mitigation. These were: regional-level assessments; country-level assessments; documenting the related activities of WMO
programmes; and a survey of the related
activities of WMO technical commissions.
For each of these surveys, a questionnaire
was developed for dissemination in early
2006. An electronic database for country
and regional profiles will be developed and
the results will be analysed by the WMO
Secretariat. (See box, right.)

Strengthening/establishment of
strategic partnerships
WMO took several significant initiatives to
identify strategic partners in disaster prevention and mitigation. Specifically, several bilateral meetings were held with the
United Nations Office for the Coordination
of Humanitarian Affairs, the International
Federation of Red Cross and Red Crescent
Societies, the World Bank, the United
Nations Development Programme, the
United Nations Institute for Training and
Research and the international Group on
Earth Observations. At the meetings, the
relevant activities of each organization and
potential areas of partnerships were discussed Letters were exchanged between
the Secretary-General of WMO and the
heads of these agencies to confirm commitment. Through bi- and multilateral
efforts, WMO worked to develop joint
plans between the agencies, with the goal

Strengthening coordination
mechanisms in disaster prevention
and mitigation (DPM)
All WMO programmes designated DPM focal
points within a crosscutting framework.
As of 31 December 2005, 136 DPM
National Focal Points had been nominated.
A Steering Committee on Disaster Reduction
was established within the Secretariat to
oversee DPM activities. Under this Committee,
three project-oriented cross-cutting task teams
were established on:
•

Education, training and public outreach
for NMHSs and their stakeholders;

•

Emergency disaster response support for
NMHSs;

•

Tsunami.

WMO Regional Associations II (Asia), IV
(North America, Central America and the
Caribbean) and VI (Europe) set up a regional
DPM Working Group.
The WMO Commissions for Basic Systems
and for Aeronautical Meteorology designated
DPM Focal Points.

of focusing efforts to strengthen disaster
prevention and mitigation capacities of
Members through sponsorship of joint
country- and regional-level initiatives.
WMO will also co-chair a task team to
develop an integrated work plan for the
ISDR System, in which the role of WMO
and NMHSs will be underlined.

Tsunami Early Warning System
in the Indian Ocean and
other regions at risk
WMO played an active role with the Intergovernmental Oceanographic Commission
(IOC) of UNESCO and the International
Strategy for Disaster Reduction in the
aftermath of the Asian tsunami of December 2004. Through its Task Team on

Tsunami Related Contributions, WMO
identified gaps in the development of an
Indian Ocean Tsunami Early Warning System (TWS) and required contributions.
WMO participated in meetings of the Intergovernmental Coordination Group for a
Tsunami Warning System for the Indian
Ocean and other regions at risk (the
Mediterranean and North-east Atlantic and
the Caribbean and adjacent seas), coordinated by the UNESCO-IOC.
WMO’s place within the international community as one of the leading organizations
contributing to the establishment of the
TWS was confirmed. Furthermore, its
Global Telecommunication System (GTS)
was recognized as the backbone for the
exchange of tsunami-related information
in all regions. WMO participated in
16 UNESCO-IOC-sponsored TWS national
assessment missions and contributed to
the final assessment reports thereof. WMO
worked towards upgrading the GTS and
raised extrabudgetary funds from the UN
Office for the Coordination of Humanitarian Affairs/ISDR Flash Appeal in support of
GTS upgrades in six Indian Ocean rim
countries, namely: Kenya, Madagascar,
Maldives, Sri Lanka, the United Republic
of Tanzania and Thailand.
A Workshop on Multi-Hazard Early Warning Centres’ Concept of Operations for the
Indian Ocean Tsunami Warning System
was organized in Singapore in November. It
consolidated the knowledge and experience of the WMO Regional Specialized
Meteorological Centres and existing
tsunami warning centres. The aim was to
further promote and develop the concept of
operations of multi-hazard, multi-purpose
early warning centres.

An advisory expert meeting was arranged in
November between WMO and Former US
President, W.J. Clinton, the UN Special Envoy
for Tsunami Recovery.

population but at the same time are posing increasing risks of flooding. In 2005,
hurricane Katrina caused large-scale flooding along the US Gulf coast, bringing
immense devastation and loss of human
life and property. Experience in Switzerland has shown that an integrated
approach to flood management is not a
one-time affair but requires a consistent
follow-up, even in a country with wellstructured management policy and tested
warning systems. South and South-East
Asia continued to suffer the heaviest loss
of life from flooding, with nearly 2 000
deaths in India and Pakistan alone. The
year 2005 also witnessed some of the
heaviest flooding in urban areas, in both
developed and developing countries.

Flood management

Flooding
Floodplains provide opportunities for
development for a steadily growing world

Traditionally, flood management has
focused on reactive practices. The initial
interventions relied largely on structural
flood control, supported later with certain
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In 2005, Nature
reminded
humankind once
again that “absolute
safety from flooding
is a myth”.

non-structural measures. In 2005, Nature
reminded humankind once again that
“absolute safety from flooding is a myth”.
It is widely recognized that a paradigm
shift is required to move from flood control to flood management—from defensive
to proactive action—towards a culture of
prevention by managing the risk of, and
living with, floods. WMO’s public campaign “be informed and be prepared”,
which began on the occasion of World
Water Day in 2004, and its appeal for
adopting an integrated flood management
approach have worked towards bringing
about this change.

The policy of integrated flood management aims at maximizing the long-term
productivity of floodplains, while minimizing loss of life from flooding. The concept
provides a multidisciplinary and multisectoral approach to dealing with floods. It
incorporates risk-management principles
in the development context of the respective country addressing all the dimensions:
social, economic and environmental. A
multidisciplinary approach enjoins a dialogue among various sectors, applications
and users, based on accessible information, common language for the debate and
a transparent decision-making process.

In his address to the third International
Symposium on Flood Defence (Nijmegen,
the Netherlands, May) on the theme
“Floods, from defence to management”,
the Secretary-General of WMO emphasized the need for a paradigm shift from
flood defence to flood management and
urged further steps forward towards integrated flood management.

Information is key. In order to equip floodmanagement practitioners with a common
language for a multidisciplinary dialogue,
WMO has been developing supplementary
papers on legal and institutional aspects
(published in 2005), environmental
aspects, social aspects and economic
aspects of integrated flood management.
The papers were built on the latest knowledge and experience from around the
world. Based on a worldwide collection of
case-studies, an overview situation paper
on flood management practices was published to highlight good practices and lessons learned. All published materials are
available at: http:/ /www.apfm.info/.

Tsunami survivors: WMO’s Global
Telecommunication System (GTS) has been
recognized as the backbone for conveying
tsunami-related information in the Indian Ocean,
as well as other regions at risk. (Photo: UNDP)

This integrated flood-management
approach has been accepted by all the UN
agencies working on flood-related issues
and incorporated in the UN-Water paper
“Water hazard risks”. The International
Flood Initiative launched jointly by WMO
and UNESCO at the World Conference on
Disaster Reduction (Kobe, January) was a
contribution to this approach.

Emergency response
For many nations, the human and material
losses caused by disasters are a major obstacle in the pursuit of sustainable development.
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An environmental emergency in 2005

A massive fire broke out after a series of explosions at a fuel depot in Hemel Hempstead, north of
London, England, on 11 December 2005, sending smoke hundreds of metres into the sky. The fire
raged for three days. Some 2 000 people had to evacuate the area and schools were closed.
(Photo: Getty Images)
A huge, dense black cloud spread out east, west and southwards, towards France and Belgium.
Eventually, the wind changed direction and blew the smoke towards the open Atlantic. The plume’s
movements were monitored by satellite. (Image: EUMETSAT)

While WMO aims at reducing average fatalities for natural disasters of meteorological,
hydrological and climatic origin, it also aims
at reducing the risk of environmental emergencies through better meteorological
support in prevention, preparedness,
response and recovery.

tion of WMO regional and global
arrangements and the use of protected
Web-based facilities for information
dissemination by designated Regional
Specialized Meteorological Centres and
participating National Meteorological
Centres. It also contributed to improved
collaboration between relevant international organizations.

Technological disasters
With respect to emergency response to
technological disasters, in particular
nuclear accidents, WMO participated in
the global emergency response exercise
ConvEx-3 (May). Coordinated by the
International Atomic Energy Agency, the
exercise served as a valuable platform
to rehearse and assess operational
procedures. These included the activa-

Environmental disasters
WMO expanded the scope and capabilities
of its emergency response activities to
include non-nuclear environmental emergencies. Many National Meteorological
and Hydrological Services already have
the responsibility to provide meteorological support for emergency response to
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chemical accidents or other environmental
emergencies, such as smoke from wildland fires, gas or ash emissions from volcanic eruptions, chemical accidents, biological hazards, or spills into freshwater,
specifically through the application of
atmospheric transport model outputs.

Locust plagues
Following the devastating locust plague
in 2004 in West Africa, WMO focused
on the need to provide more accurate
meteorological information for understanding locust outbreaks, upsurges
and plagues and control operations.
WMO, the Food and Agriculture Organization of the United Nations (FAO) and
the Regional AGRHYMET Centre in
N i a m e y, N i g e r, c o - s p o n s o r e d a
Regional Workshop on Meteorological
Information for Locust Monitoring and
Control.
Experts and representatives of National
Meteorological and Hydrological Services
and National Locust Control Centres of
11 African countries discussed target roles
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Meteorological information is vital for planning
and for monitoring and control operations
during locust outbreaks. (Photo: FAO)

and responsibilities, as well as the coordination and effective planning for monitoring and control operations in the event of
further locust outbreaks during the upcoming rainy season and in the coming years.
(See also page 35.)

Applying the information

Avalanche

Data-processing and forecasting
products
Data-processing activities and products
progressed on several fronts, including those
of deterministic numerical weather prediction
(NWP) models and ensemble prediction
systems (EPS).
At the end of the year, 73 centres were
running NWP models, of which 16 were
global. Many centres increased the resolution of their models. In Africa, for example,
where a training workshop to implement

operational Limited Area Model was given in
September, seven National Meteorological
Centres (NMCs) were operating an NWP
system.
Global EPS were being run by 14 NMCs or
RSMCs, which also increased the resolution
and the number of ensemble members.
Several NMCs were cooperating to develop
combinations of their ensembles, increasing
spread and density functions. Several developed EPS for use in the short-range and two
regional ensembles for short-range forecasts
were running operationally. Training in the
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Evolution of forecast skill of
the ECMWF model for the
northern and southern
hemispheres: 1980-2002.
Shading shows differences
in scores between
hemispheres at the forecast
ranges indicated. Emerging
developments in
atmospheric science and
technology, including
advanced forecast
procedures such as
ensemble prediction
systems, provide the
opportunity for significant
improvements in weather
forecasts and in their use
and value to society.
(Source: ECMWF)
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PWS technical
document series

use of EPS products was given in South
America, North America, Central America and
the Caribbean and in Asia and the South-West
Pacific. Fourteen centres running long- range
forecast systems cooperated to improve and
standardize the verification system for assessing the reliability of the forecasts.

Quality management

Guidelines on
Weather
Broadcasting and
the Use of Radio for
the Delivery of
Weather
Information
(WMO/TD No.1278)
Guidelines on
Integrating Severe
Weather Warnings
into Disaster Risk
Management
(WMO/TD No.1292)
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The WMO Quality Management Framework
was developed as a cross-cutting activity to
assist Members in coping with the increasing demands to improve the quality of products and services, economic competitiveness
and governmental directives and/or intergovernmental recommendations. Several
studies helped enhance the understanding of
quality management systems, including
ISO 9001, among Members. Technical guidance was published and lectures arranged at
technical conferences, regional association
sessions, and other events of opportunity.

Severe weather forecasts
Work on developing forecasting standards
and recommended practices continued, with

the goal of ensuring more reliable forecasts
and an optimal use of current knowledge of
meteorological science and available technology. In this context, standards and practices for severe weather forecasting were a
matter of particular attention and a pilot project was developed to help countries understand how best to use products to improve
medium-range forecasts with advanced warnings, cascading through short-range and veryshort-range forecasts to nowcasting alarms.

Public weather services (PWS)
A major event was the Technical Conference
on Public Weather Services which preceded
the 13th session of the Commission for Basic
Systems (CBS). The Conference discussed
some of the key advances in technology that
were now impacting on the range and quality
of public weather services provided by
National Meteorological and Hydrological
Services (NMHSs). WMO’s activities have
been influential in achieving significant
improvements in the quality and range of
services provided by NMHSs, especially those
of developing countries. The Conference
made a number of recommendations in
connection with a wide range of issues. In

Aeronautical meteorology

Public weather services in the form of forecasts
and warnings of road conditions during severe
and high-impact weather events can save lives
and avert economic losses.
(Photo: Michael Bartyzal)

particular, it emphasized that WMO should
assist Members in the evaluation and demonstration of the social, environmental and
economic benefits of their public weather
services. Public weather services would also
be a critical issue in the WMO International
Conference on the Social and Economic
Benefits of Weather, Climate and Water
Services to be held in Madrid, Spain, in 2007.
The CBS session considered recommendations made at the Technical Conference,
aimed at improving early warning methods
and operational arrangements for natural
disaster risks, such as those stemming from
severe or high-impact weather and river
flooding.
The CBS session set new mandates and tasks
for various PWS expert teams. A new strategic approach to activities was designed that
builds on past achievements, sets out a clear
path towards attaining goals, and the work
plan necessary to achieve those goals. In
particular, in this context, the strategy emphasizes the need for building partnerships with
organizations that could assist NMHSs.

Aviation has resumed vigorous growth after
a period of recess in 2001–2002, with global
growth rates in the order of 5–7 per cent and
well above 10 per cent in some parts of Asia.
This fact is straining the existing infrastructure and only a systematic and concerted
approach by all stakeholders can cope with
this growth. WMO, in close cooperation with
the International Civil Aviation Organization
(ICAO) and other international organizations,
supports its Members in providing meteorological services to aviation that meet the
increasingly high requirements in quality,
timeliness and reliability, in several key areas:

Guide on
Meteorological
Observation and
Information
Distribution
Systems at
Aerodromes
(WMO-No. 731)

The World Area Forecasting System became
fully operational on 1 July, providing highquality forecasts of upper-level winds,
temperatures and significant weather.

Aerodrome Reports
and Forecasts: A
Users’ Handbook to
the Codes
(WMO-No.782)

ICAO and WMO jointly supported Members
in developing quality-management systems
with a view to obtaining certification by
publishing guidance material and organizing
training courses in several regions.

WMO Technical
Regulations [C.3.1],
Volume II
(WMO-N0. 49)

Updated
aeronautical
meteorology
publications

The highly successful Aircraft Meteorological Data Relay (AMDAR) programme was
being operated by 14 Members with
16 more planning to do so. More than
200 000 reports from aircraft per day were
being delivered. A new humidity sensor was
tested and will be installed to supply valuable moisture information.
In a cross-cutting activity, WMO is cooperating with ICAO, the United Nations Environment Programme and the United Nations
Framework Convention on Climate Change
to monitor and, where possible, mitigate the
impact of aviation growth on the environment, both in the context of local air quality
in the vicinity of airports and global climate
change.
The increase in air traffic was also posing a
challenge to air-traffic management in
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preparation and service delivery systems,
parallel to the existing systems for operational meteorology, were major ongoing
issues. Such operational meteorological/
oceanographic products and services are vital
for maritime safety and environmental
management. The WMO marine broadcast
system under the Global Maritime Distress
and Safety System and the Marine Pollution
Emergency Response Support System,
among others, played an important role for
ensuring and enhancing such services.

Meteorological information in the cockpit is vital
for safe and smooth air transportation.

Applications of
Climate Forecasts
for Agriculture.
Proceedings of an
Expert Group
Meeting for
Regional
Association I
(Africa)
(WMO/TD-1223,
AGM-7)

highly developed or fast developing parts of
the world. Aeronautical meteorology
supported Communication Navigation
Surveillance/Air Traffic Management with
new and specialized services to ensure a fast,
efficient and regular flow of traffic. In order
to achieve this goal, initiatives to re-organize
the airspace in larger functional blocks are
underway, for example in Europe, where the
Single European Sky programme came into
force on 1 January 2005. This initiative aims
to harmonize regulations and re-organize
service provision on a larger, transnational
scale, which may also affect the way in which
meteorological services are delivered to Air
Traffic Management. Close cooperation
between Eurocontrol and users is contributing to a more efficient air traffic on that continent. Similar initiatives in other continents
foresee close cooperation between meteorological and air navigation service providers
to cope with the rapidly increasing demand.

Marine meteorology and
oceanography
The development and implementation of operational oceanographic modelling, product
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Recent devastating ocean-generated natural disasters, such as the Indian Ocean
tsunami, hurricane Katrina and the subsequent storm surge have underlined the
importance of warning systems for the
protection of humanity from such hazards.
The work of the Joint WMO-Intergovernmental Oceanographic Commission Technical Commission on Oceanography and
Marine Meteorology bears directly on the
improvement of these warning systems for
all regions of the world.

Agricultural meteorology
The subject of seasonal-to-interannual climate
forecast applications received special attention during the year. In order to quantify the
impacts of climate change/variability and natural disasters on agriculture and the use of
climate forecasts, three projects were formulated for implementation in different regions.
Case-studies on specific topics were identified
for the different projects and regions.
WMO promotes the use of state-of-the-art
technologies that analyse and map climate
resources for sustainable land management,
biodiversity conservation and evaluation of
agricultural production systems. New technologies being applied in agroclimatic
mapping include airborne and satellite observations for measuring carbon dioxide fluxes;
satellite-based remote-sensing applications in
water use and crop production; the use of

In this regard, WMO provided valuable
assistance with near-real-time weather
data for locust-affected countries via the
World AgroMeteorological Information
Service (WAMIS). WAMIS is a centralized
Web server (http://www.wamis.org/) that
disseminates agrometeorological products issued by WMO Members.
Morocco and Pakistan are already providing quality-controlled daily weather
on the WAMIS Website and other countries are expected to do so in the near
future. (See also page 30.)

Weather and climate information help farmers
take decisions concerning planting and
harvesting, irrigation and treatment against
disease. It also helps farmers choose the best
seeds for the prevailing climatic conditions.

cloud cover in estimating the amount of solar
radiation reaching the ground; and the use of
remote-sensing data to estimate soil water
properties. These technologies are useful for
understanding the interactions of climate and
deforestation, drought and desertification, and
natural disasters and extreme events.
Emphasis was placed on agrometeorological
research as a support system, particularly in
the areas of validation and application of databases and models for well-specified systems
and users. Improved methods of data management and application of models and research
methods received special attention.
The NMHSs in locust-affected areas of
Africa, the Middle East and Asia, as part of
multidisciplinary teams addressing the
locust problem at the national level, are
actively involved in locust-control operations. Experience has shown, however, that
a major gap remains in the identification of
clear and useful guidelines on the exact
nature of meteorological products that
must be provided at regular intervals.

Using climate information
WMO assists Members and relevant international organizations to further the applications
of climate services to maintain public safety,
health and welfare, alleviate poverty and
promote sustainable development.
In partnership with National Meteorological
and Hydrological Services, partners and user
communities, WMO participated in the planning and implementation of a number of
activities that directly support Members’
requirements in climate applications and
services. Conference highlights in 2005 were
the first ever Forum on Regional Climate
Monitoring, Assessment and Prediction for
Asia (Beijing, China), and the First Alexander
von Humboldt International Conference on
the El Niño phenomenon and its global
impacts (Guayaquil, Ecuador). A Technical
Conference on Climate as a Resource was
held in November, prior to the 14th session
of the Commission for Climatology (Beijing,
China).
Sectors known to be climate-sensitive include
renewable energies, tourism, agriculture,
water and health. In 2005, WMO expanded its
mandate in climate and health to include
infectious diseases. A multidisciplinary workshop on climate and environment information for public health services in West Africa
was held in November in Niamey, Niger.

Natural disasters
and extreme
events in
agriculture:
impacts and
mitigation
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1
Regional Technical
Meeting on CLIPS
and
Agrometeorological
Applications for the
Mercosur Countries
Region, São Paulo,
Brazil (CD-ROM)

Proceedings of the
Third Regional
Technical Meeting
on CLIPS and
Agrometeorological
Applications for the
Andean Countries
(WMO/TD No. 1234,
AGM-6)
[S]

2

Above: Historical average change from 30 June (left) to 31 July (right)

3

4

Above: Change last year from 30 June (left) to 31 July 2004 (right)

5

6

A WMO El Niño Update was issued in April.
Expert meetings were held on verification and
urban climatology matters.
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A kit on climate variability and change entitled “Climate knowledge for adaptation and
sustainable development” was prepared for
the 11th session of the Conference of the
Parties to the United Nations Framework on
Climate Change and the Conference of the
Parties/first meeting of the Parties to the
Kyoto Protocol (November/December,
Montreal, Canada).
The Website for climate applications, information and predictions continued to be
developed and was an important tool for the
provision and exchange of information.

Flood risk mapping
Above: The situation on 30 June (left) and an outlook scenario for
31 July (right). This is not a forecast but the kind of outcome that
could occur if there were near average meteorological conditions
in June.

Climate outlooks are a useful product with many
socio-economic applications, not least for
agriculture. (Source: Otago Regional Council,
New Zealand)

Satellite Remote
Sensing and GIS
Applications in
Agricultural
Meteorology
(WMO/TD No. 1182)

and a conference Website was launched in
September.

WMO has taken note that societies are
becoming increasingly interdependent; the
climate system is changing and losses associated with climate hazards are rising. In
order to develop an operable agenda for
climate risk management and to develop a
partnership network for promotion of
systematic integrating climate information
into all relevant fields of decision-making on
international, regional and national scales,
WMO is organizing a conference in 2006 :
Living with Climate Variability and Change:
Understanding the Uncertainties and Managing the Risks”. This event was announced

Flood management calls for an approach
that takes into account risk management
principles, addressing issues at all three
phases of the risk management cycle:
prevention, rescue and rehabilitation. In all
three phases, assessment of flood risks plays
a vital role in flood zoning, setting building
codes, rescue operations and rehabilitation,
etc. These operations call for various tools
such as flood maps for their successful
implementation.
WMO has been disseminating flood-hazard
mapping technologies, mainly through its
Hydrological Operational Multipurpose System,
a technology transfer system on hydrology and
water resources. In view of the advances in
technology and the increasing use to which
such maps are being put, however, the need for
developing a state-of- the-art manual on floodhazard mapping was recognized.
Experts from several countries met to
develop such a manual. It includes a glossary
related to flood mapping, a description of
various approaches for developing flood
maps, detailed information on the hydraulic
approach and guide to the development of

CD-ROMs
Agricultural
Meteorology
Programme,
Selected Activities
During 2004-2005

Satellite image maps of
the Armenia area, El
Salvador, before and
after the arrival of
hurricane Stan
(September/October
2005) (Source:
UNOSAT)

different types of maps such as for inundation, flood zoning, flood hazard, flood risk,
flood vulnerability, flood planning and flood
escape.

Flood forecasting
The flood events of 2005 once again highlighted the need for preparedness and for an
efficient and effective flood-forecasting
system. Unfortunately some countries which
are not highly prone to flood disasters have
primitive or non-existent flood forecasting
systems. A practical manual that would allow
development of an end-to-end flood-forecasting system, making use of the most
appropriate technology and systems, was
initiated. The manual will use the latest technological advances in hydrological and meteorological predictions for improving existing
flood-forecasting systems. It will focus on the
design of a flood-forecasting and warning
system, dissemination of the forecasts and
their application.
An end-to-end efficient and accurate flood
forecasting and warning system requires
close collaboration and understanding

between various disciplines of the sciences
providing input. To bridge the gaps in knowledge and enhance better communication, the
use of deterministic numerical weather
prediction models for hydrologic forecasts
was promoted through the WMO Flood-Forecasting Initiative. Two workshops in Bangkok
(Thailand) and Bratislava (Slovakia) brought
meteorologists and hydrologists together in
this effort. The cooperation between hydrologists and meteorologists through such
regional workshops and follow-up activities
resulted in networks being established in
WMO Regions III (South America) and IV
(North America, Central America and the
Caribbean) to continue the dialogue. Zambia
and Brazil were assisted in preparing project
proposals for improving their hydrological
warning systems by using information
produced by meteorological forecasting
systems.

Synthesis Workshop
on Climate
Variability & Food
Security;
International
Workshop on
Climate Prediction &
Agriculture
Workshop on
Climatic Analysis
and Mapping for
Agriculture
Meeting of the
Expert Team on
Guide to
Agricultural
Meteorological
Practices (GAMP)

WMO supported and participated, representing the user community, in the Hydrological
Ensemble Prediction Experiment, bringing the
international hydrological and meteorological communities together to demonstrate the
utility of hydrological ensemble forecasts that
can be used with confidence.

37

Training trainers in Kuala Lumpur, Malaysia, in May

Building capacity

Introduction
WMO promotes capacity-building by assisting National Meteorological and Hydrological Services (NMHSs) of developing countries and particularly the Least Developed
Countries to increase their capacities for
human resources development and services delivery. This is done through various
training methods and the provision of relevant infrastructure and resources needed
by NMHSs to discharge their operational
responsibilities efficiently. WMO facilitates
communications and the exchange of infor-
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mation, as well as training materials
between Member countries, and assists in
the coordination of international aspects of
research and training in meteorology,
hydrology, climatology and related fields.

Education and training issues
The main areas addressed in 2005 were
human resources development; training of
trainers; exchange of training knowledge,
resources and expertise; continuing education
and training; quality education; training publi-

cations; school and public education;
computer-aided and distance learning;
strengthening of WMO Regional Meteorological Training Centres (RMTCs); organization
and co-sponsoring of training events; and the
strengthening of fellowship delivery and the
monitoring process of WMO fellowships.
Other activities included collaboration with
rapporteurs on education and training of
regional associations and technical commissions; provision of advisory services and
technical assistance to Members on education and training matters; and cooperation
with educational institutions and other international organizations.

Policy and planning
WMO’s education and training activities are
guided by its Executive Council Panel of
Experts on Education and Training. The Panel
approved a supplement to the Guidelines for
the Education and Training of Personnel in
Meteorology and Operational Hydrology
(WMO-No. 258) and developed a manual on
policies and procedures for WMO fellowships
for approval by the Executive Council.
The Panel recommended that the Regional
Meteorological Training Centres in Algeria,
Italy, Madagascar, Nigeria, the Russian Federation and Venezuela, which were externally
assessed during the intersessional period,
should be reconfirmed. It also recommended
that the scope of RMTCs should be reviewed
in order to accommodate other scientific and
technical disciplines of interest to WMO, such
as hydrology and water-resources management and oceanography.

and describe the economic value of their
services. The guidelines will help managers to demonstrate to their governmental authorities and other stakeholders
more effectively the benefits that can be
gained from improved hydrological information and applications and consequently
influence decisions for allocating adequate
finances.
Steps were taken to renovate the Website of
the Hydrological Operational Multipurpose
System (HOMS), including, in particular, the
uploading of descriptions of the 165 components presently available in the HOMS Reference Manual in four languages, and the
inclusion of monitoring software, in order to
evaluate the relative use of different sections
of the System.

Training activities
WMO assisted Member countries in areas
such as the training of trainers (see main
photo, left), curriculum development, planning and implementation of training and in
the organization of specialized training
events. It promoted cooperation with various training institutions and organizations
including WMO Regional Meteorological
Training Centres and contributed to the
improvement of communication between
National Meteorological Services (NMSs)
and their user communities.
More than 40 training courses, workshops,
seminars on specialized topics in meteorology, hydrology and related fields were organized or co-sponsored for the benefit of developing and Least Developed Countries.

Guidelines for National Hydrological
Services (NHSs) on assessing the socioeconomic value of their services

Some of the domains

WMO was active in the process of preparing guidelines to assist NHSs to evaluate

WMO co-sponsored a training event in
nowcasting in Pretoria, South Africa, in

Guidelines for the
Education and
Training of
Personnel in
Meteorology and
Operational
Hydrology
(WMO-No. 258),
Volume I:
Meteorology (fourth
edition) [F]

Weather forecasting—nowcasting
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Publications on
tropical cyclones

The 2005 Atlantic hurricane season broke all
records. A total of 31 tropical cyclones formed,
bringing death and destruction to the
Caribbean, Central America, Mexico and the
Gulf states of the USA. Major aims of WMO
activities are to raise public awareness of how
to prepare against the effects of tropical
cyclones and to improve the skill of
forecasters to predict track, strength and
landfall more accurately.
(Photo: FEMA/Mark Wolfe)

Fact Sheet on
Tropical Cyclone
Names (updated)
Annual Summary of
Global Tropical
Cyclone Season
2004
(See:
http://www.wmo.ch/
web/www/TCP/TCPhome.html)
Typhoon Committee
Newsletter No. 17
2004 Typhoon
Committee Annual
Review, Panel News
Nos. 21 and 22
2003 Panel on
Tropical Cyclones
Annual Review.
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November/December for developing countries, including Least Developed Countries.
The objectives were to build understanding and capacity in nowcasting science
and applications and to provide hands-on
experience with nowcasting concepts and
systems.

User support and training activities grew
through the Virtual Laboratory for Education and Training in Satellite Meteorology.
The Virtual Laboratory served not only as
a training tool but also as the node of a
valuable network of expertise in support
of operational activities during the Atlantic
hurricane season.

Satellite meteorology
Two global and two regional workshops
helped to outline plans for regional
Advanced TIROS Operational Vertical
Sounder (ATOVS) retransmission services.
Their implementation was initiated in the
Asia-Pacific area and in South America.
These regional networks will allow the rapid
collection and consolidation of locally
received direct broadcast sounding data from
the US National Oceanic and Atmospheric
Administration (NOAA) polar-orbiting satellites for use in numerical weather prediction
centres. WMO also refined the vision of an
integrated global data distribution service
and proposed the stepwise implementation
of advanced dissemination methods towards
global coverage by 2007. That will provide
every WMO Region with the technical capacity to access real-time high-resolution satellite data or products in a simple and costeffective manner.

Atmospheric science
The WMO Global Atmosphere Watch
Training and Education Centre (GAWTEC)
is responsible for the training and education of personnel from GAW global and
regional stations. It offers courses to technicians and junior scientists who work
with instruments and data. Two-week
courses are held twice per year on measurement techniques and data analysis on
specific components. In 2005, the first
course (June) was on greenhouse gases
and volatile organic compounds. The second course (November) was on aerosols
(basic properties, sampling and physical
characterization), aerosol optical depth
and ultraviolet radiation (focus on broadband measurements). Since its inception
in 2001, 109 participants from 39 countries
have benefited from GAWTEC training.

Public weather services
WMO actively pursued its outreach activities for radio and television networks and
communication professionals around the
world. A major media training workshop in
English was organized in Maputo, Mozambique, to upgrade the communication skills
of TV weather presenters in Africa. WMO
also actively participated in media sessions
organized by the European Meteorological
Society at its 5th Annual Meeting (Utrecht,
The Netherlands). Furthermore, WMO cosponsored the Forum International Météo
(International Meteo Forum), made a presentation and participated in a press conference and round-table discussions.

WMO Global Atmosphere Watch
Training and Education Centre
(GAWTEC)
GAWTEC is funded by the German Federal
Environmental Agency and the Bavarian State
Ministry for Environment, Health and
Consumer Protection. It is based at the
Environmental Research Station at the
Schneefernerhaus platform (elevation 2 650 m)
of the GAW Global Station
Zugspitze/Hohenpeissenberg, Germany (see
photo below).

Other capacity-building activities in 2005
were a workshop in Miami, Florida, USA,
and a workshop for participants from the
Small Island Developing States in Africa
and the South-West Pacific.

Aeronautical meteorology
Training events in 2005 included the Agency
for Air Navigation Safety in Africa and Madagascar/WMO Training Seminar on Amendment 73 to Annex 3/Technical Regulations
[C.3.1]; the United Kingdom/WMO Aviation
Seminar, a workshop on value-added services and user-oriented aerodrome forecasts;
a seminar on quality management for participants from Asia and the South-West Pacific;
an Aircraft Meteorological Data Relay workshop; and a cost recovery seminar for eastern European countries.

countries, to achieve sustainability. This is
also in accordance with WMO’s objective
to facilitate the transfer of knowledge and
technology intended to improve the institutional efficiency of NMHSs, leading to the
provision of better tropical cyclone advisories and warnings and associated flood
and storm surge forecasts.
Workshops and training courses took place on
tropical cyclone forecasting and warning, on
storm surge and wave forecasting and, in Asia,
on the socio-economic impact assessment of
typhoon-related disasters and risk assessment.

Tropical cyclones
A number of workshops, training courses
and forecaster attachments were organized
at WMO Regional Specialized Meteorological Centres with activity specialization in
tropical cyclones (TC RSMCs) as a means
for national warning centres in developing

Arrangements were made for the attachment
of forecasters during the tropical cyclone
season to RSMC Tokyo-Typhoon Center;
RSMC Miami-Hurricane Center; and RSMC
New Delhi. Also, storm surge forecasters
were attached to the Indian Institute of Technology in Kharagpur.
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WMO/ESCAP Panel
on Tropical Cyclones

RSMC
New Delhi

RSMC
Tokyo

RSMC
Reunion

Tropical Cyclone Committee
for the South-West Indian Ocean

Hurricane
Committee

ESCAP/WMO Typhoon
Committee

RSMC
Hawaii

RSMC
Miami

RSMC
Nadi Centre

Tropical Cyclone
Committee for the South Pacific
and South-East Indian Ocean

ESCAP = Economic and Social Commission for Asia and the Pacific (UN)
RSMC = Regional Specialized Meteorological Centre

Tropical cyclone regional bodies and Regional Specialized Meteorological Centres with activity
specialization in tropical cyclones

CD-ROMs
NATO Advanced
Study Institute on
Seasonal to
Interannual Climate
Variability—its
Prediction and
Impact on Society,
23 May–3 June
2005, Gallipoli, Italy
Training Workshop
for CLIPS Focal
Points of Regional
Association III,
8–19 August 2005,
Lima, Peru

WMO and the NMHSs have greatly benefited
from the continuing development of all the
74 Members of the five tropical cyclone
regional bodies, six TC RSMCs and five Tropical Cyclone Warning Centres (TCWCs). Plans
were implemented which contributed to the
integration of sustainable development of
NMHSs in accordance with the comprehensive Regional Cooperation Programme of the
five tropical cyclone regional bodies.

Hydrology and water resources
A technical coordination meeting was organized to further harmonize the activities of the
TC RSMCs and TCWCs. The need was
stressed for enhanced coordination and
closer collaboration between the RSMCs and
TCWCs and the importance of strengthening
the symbiotic relationship between the
national warning centres and their respective
RSMC and TCWC.

Climate variability
In line with its focus on building closer partnerships with other UN and international
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partners in climate applications and information activities, a number of joint activities
were co-sponsored with relevant partners.
One of these was the NATO Advanced Study
Institute course on Seasonal to Interannual
Climate Variability—its Prediction and Impact
on Society (Gallipoli, Italy), which benefited
65 young climate scientists.

The year 2005 was dedicated to initiating the
implementation of the WMO Strategy on
Education and Training in Hydrology and
Water Resources. In particular, in line with the
aspiration of building a demand-driven
programme, surveys of training requirements were held during sessions of the
Regional Hydrological Working Groups of
Regional Associations III (South America),
V (South-West Pacific) and VI (Europe).
According to the needs expressed, training
programmes, based on the “training the
trainers” and “roving seminar” concepts,
were developed. In South America, the first

preparatory meeting on operating and maintaining automatic hydrometric stations was
held in November in Santiago de Chile, with
specialists from nine National Hydrological
Services of the Region.

Report of the CLIPS
Training Workshop
for Regional
Association III, Lima,
Peru, 8–19 August
2005, WCASP-70,
TD-No. 1293,
44 pages

Fellowships in 2005
A total of 941.3 person x month of fellowships was awarded under all programmes.
New measures enhanced the effectiveness
and transparency in the granting and implementation of fellowships. The newly established Fellowship Committee reviews and
recommends to the Secretary-General, on a
quarterly basis, the fellowship requests
submitted by permanent representatives of
Member countries. Mechanisms have also
been put in place to enhance the monitoring
and evaluation of WMO fellowships. These
include the confirmation of fellows’ arrival;
provision of academic and progress reports;
and reports on completion of studies. Permanent representatives also provide reports on
former fellows three months after the
completion of their studies, as well as evaluations 18–20 months later on national
impacts.
Continued efforts were made to promote the
implementation of cost-sharing fellowship
arrangements including tripartite schemes,
in particular at Regional Meteorological
Training Centres for optimizing the use of
limited fellowship resources.

Regional development activities
Africa
Assistance was provided for the organization
of regional events such as the TV systems
upgrade workshop (Bamako, Mali, February),
media weather presentation training
(Maputo, Mozambique, December) and
sessions of regional working groups. Some

WMO supports its Members in developing and
monitoring their water-resource activities and
plans.

Members such as Djibouti, Eritrea, Malawi,
Mauritania and Zambia were assisted in the
organization of awareness-raising activities
for policy-makers, partners and the user
community.
A five-year meteorological plan for the East
African Community, including resource
mobilization for its implementation, was
developed. Initiatives to assist Seychelles
and Madagascar, in the wake of damage
caused by the 2004 Asian Tsunami and tropical cyclones were followed up. Assistance
was provided for organizing the 16th session
of the RA I Tropical Cyclone Committee, the
Malaria Outlook Forum, the 15th Meeting of
the International Civil Aviation Organization
Africa and Indian Ocean region; climate
outlook forums, a media training workshop,
a statistical course in applied climatology;
and implementation of the Global Climate
Observing System Technical Support Project
in countries of the Southern African Development Community.
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West Pacific) (Apia, Samoa, December) and
meetings of two RA V working groups.
Two experts delivered lectures at the Training Course in Climatology held for the staff
of the Yemen Meteorological Service
(Sana’a, July). Another expert mission
assisted in preparing a strategic plan for
the enhancement of the Department of
Meteorology and Hydrology of the Lao
People’s Democratic Republic (Vientiane,
April).

WMO facilitates the provision of equipment and
related training for developing countries.

Collaboration was maintained with various
regional organizations, such as the Association of South-East Asian Nations
(ASEAN), the Economic and Social
Commission for Asia and the Pacific
(ESCAP) and the Economic and Social
Commission for Western Asia (ESCWA).

South America
Relationships were strengthened with a
number of regional groupings: Agency for
Air Navigation Safety in Africa and Madagascar (ASECNA), the African Union (AU)
and the New Partnership for Africa’s Development (NEPAD), Economic and Monetary
Community for Central Africa (CEMAC) ,
the Economic Community of West African
States (ECOWAS), the Inter-Governmental
Authority on Development (IGAD), the
Southern African Development Community
(SADC), the East African Community (EAC)
and the Common Market for Eastern and
Southern Africa (COMESA).

Asia
Assistance was provided for the organization of regional events such as the
Regional Training Seminar on Maintenance
for Technicians from Small Island Developing States in the Pacific (Tahiti, French
Polynesia, November); the Fourth Technical Conference on the Management of
Meteorological Services in RA V (South-
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Several National Meteorological and
Hydrological Services were assisted in
areas that covered visibility and formulating project proposals, in particular:
Ecuador for the improvement of the hydroclimatological database; and Uruguay in
the development of a plan for the better
dissemination of weather information to
the Civil Protection Agency and the
national media, in particular during severe
weather events.
WMO participated in the third meeting of
Directors of NMHSs of Ibero-American
countries in Santa Cruz de la Sierra, Bolivia
(November/December). A work plan for
2006, including specific activities in the
areas of training, development of NMHSs
and resource mobilization was drawn up.
WMO provided support for the organization of climate outlook forums for South
America and collaborated with the organization of the Hydrological Congress held in
Ciudad del Este, Paraguay, in November.

North America, Central America and the
Caribbean
Building on the capacity created by the
Small Island Developing States (SIDS)Caribbean Project, a pilot project on an
automated weather service production
system for the Caribbean area was
approved. The pilot project will be implemented in 2006 in Cuba, Jamaica and
Trinidad and Tobago in the first phase
and extended later to other National
Meteorological Services in the region.
The pilot project is expected to contribute
to the sustainability, visibility and development of the NMSs. It will allow the
establishment of partnerships offering
better products and services to potential
partners in both the public and private
sectors.
Collaboration continued with various
economic groupings in the development
and implementation of meteorology
programmes and projects, including the
Association of Caribbean States (ACS),
the Central American Integration System
(SICA), the Regional Water Resources
Council (CRRH), the Caribbean Meteorological Organization (CMO) and the Coordination Centre for the Prevention of
Natural Disasters in Central America
(CEPREDENAC).

Missions were carried out to Fiji, Kiribati,
Tonga and Papua New Guinea to facilitate
coordination and cooperation between
National Meteorological and Hydrological
Services and other government ministries
and departments and to assist in the
formulation of development plans.
Support was provided for development
activities, such as the implementation of
the Establishment and Operation of the
Technical Support Project for Maintenance
and Support to the Pacific Islands
Programme; coordination of the WMO
emergency assistance, and Voluntary
Cooperation Programme assistance for
Cook Islands, Kiribati, Niue, Samoa, Tonga
and Vanuatu to replace meteorological
equipment damaged by tropical cyclones
Heta, Ivy, Meena, Olaf and Nancy.
A Regional Training Course on Maintenance for Technicians from Small Island
Developing States in the Pacific was
organized with the support of the French
Polynesia Meteorological Service.

South-West Pacific
Assistance was provided to Members in
preparing, formulating and submitting
technical projects, as well as coordinating
and following up their implementation.
These include the implementation of the
Strategic Action Plan for the Development
of Meteorology in the Pacific Region
(2000–2009); the Needs Analysis for the
Strengthening of Pacific Islands Meteorological Services: Meeting the Challenges;
and the Pacific Island Global Climate
Observing System Plan.

Building on the capacity created by a project for
Caribbean Small Island Developing States, a
new pilot project on an automated weather
service production system for the area was
approved.
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Collaboration continued with the Secretariat of the Pacific Regional Environment
Programme (SPREP) and the South Pacific
Applied
Geoscience
Commission
(SOPAC), in co-organizing and collaborating in regional events, such as the 10th
Regional Meteorological Services Directors Meeting and the Pacific Island Global
Climate Observing System Steering
Committee (Niue) and the 12th Pacific
Regional Disaster Management Meeting
(Madang, Papua New Guinea).

isation for the Exploitation of Meteorological Satellites (EUMETSAT), the European
Centre for Medium-Range Weather Forecasts (ECMWF), the Network of European
Meteorological Services (EUMETNET), European cooperation in the field of scientific and
technical research (COST)–Meteorology, as
well as with the European Commission. In
this regard, particular attention 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.

Europe
Assistance provided for a number of activities in Europe included the meeting of the
South-East European NMHS Directors
(Sarajevo, Bosnia and Herzegovina, June)
and the workshop for international advisers
to the Permanent Representatives from
Central and Eastern Europe (Bucharest,
Romania, May). Two expert missions were
organized to Malta and Cyprus. Activities
were carried out in connection with the
preparation of the Regional Global Climate
Observing System Action Plan for Central
and Eastern Europe as well as for the
Mediterranean basin.

Least Developed Countries (LDCs)

A Technical Conference and the 14th session
of RA VI (Europe) were organized in Heidelberg, Germany, in September (see pages 7071). An informal network of international
focal points of NMHSs of RA VI was established in order to facilitate international
cooperation in meteorology and hydrology
in Europe.

• Organization of workshops on public
weather services, instrumentation, aviation and cost recovery;

The TRACECA programme was re-oriented
to protect the transport sector from catastrophe by a disaster mitigation and prevention process. Three meetings were organized
for Caspian Sea riparian countries on environmental and maritime aspects.
Collaboration was maintained with regional
organizations such as the European Organ-
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Support and assistance provided to LDCs
included:
• Development of a community approach
to flood management, implementation of
HYCOS projects, and organization of
workshops on groundwater management;
• Development and implementation of
projects on Website development for
NMHSs;

• Provision of climate data rescue equipment to 23 LDCs;
• Support for the development of Global
Atmosphere Watch stations;
• Award of fellowships;
• Support for the participation of experts
in WMO and related meetings; and
• Development of projects to support
NMHSs of LDCs affected by the Indian
Ocean tsunami of December 2004.

A national awareness workshop on the
creation and development of the NMHS of
Djibouti was organized in December. One of
the outputs of the workshop was a project
proposal for enhancing meteorological services. Assistance was provided to the Central
African Republic to organize a seminar for
women in meteorology, hydrology and
related sciences.
WMO missions were carried out to Burundi,
Eritrea, Liberia, Malawi, Sierra Leone,
Zambia, Haiti, Kiribati, Samoa and Vanuatu
to sensitize and raise government awareness
of the role and function of National Meteorological and Hydrological Services in sustainable development.
A Strategic Action Plan for Small Island
Developing States of which 12 are LDCs was
being considered for implementation.
Internet connectivity projects were implemented in the NMHSs of Sierra Leone and

Zambia to facilitate the dissemination of early
warning information and products to the user
community. Projects were implemented in
several LDCs to enhance the capability of
their NMHSs to provide weather/climate
products and services and early warning
advisories.
WMO participated in inter-agency consultation meetings to prepare for the mid-term
comprehensive review of the implementation
of the Brussels Plan of Action (BPoA) for the
Least Developed Countries for the decade
2001–2010. It also participated in the African
Regional Preparatory Meeting to review the
implementation of the BPoA for African
LDCs, which constitute 68 per cent of all
LDCs. The outcomes of those meetings were
a better coordination with other UN agencies
and the adoption of the African LDCs’ strategy paper for the further implementation of
the BPoA to be presented as a contribution
to the comprehensive review by the United
Nations General Assembly in 2006.

Small Island Developing States
WMO participated in the International Meeting to
Review the Implementation of the Programme of
Action for the Sustainable Development of Small
Island Developing States (SIDS) in Port Louis,
Mauritius, 10–14 January 2005. The International
Meeting reviewed the 1994 Barbados Programme
of Action for the Sustainable Development of Small
Island Developing States and made
recommendations for future actions.
The major outcomes of the International Meeting
were the Mauritius Strategy and the Mauritius
Declaration.
WMO supports SIDS in developmental and
environmental areas, especially with regard to
natural disaster mitigation, climate variability,
climate change and its potential impacts, coastal
zone management, pollution monitoring over land,
rivers and oceans, assessment and management of
water resources, and capacity-building.

Small, low-lying islands are particularly vulnerable to
the potential impacts of climate change. (Photo: Martin
Fern, IVL Swedish Environmental Research Institute)
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Technical cooperation
Total delivery for technical assistance during
the year amounted to US$ 17.73 million, of
which US$ 10.28 million was from the Voluntary Cooperation Programme, US$ 0.27 million
was from the United Nations Development
Programme, US$ 6.46 million was from trust
fund projects and approximately US$ 0.72
million was from the WMO regular budget.

Voluntary support
Eight Members made cash contributions
amounting to approximately US$ 200 500. This
amount was used for expert services, shortterm fellowships, technical cooperation among
developing countries (TCDC) activities and
high-priority programmes. In particular,
support was given for upper-air and surface
observing stations, improvement of telecommunication systems, climate database
management systems, climatological and
operational hydrological activities, Internet
capabilities, support to the African Centre of
Meteorological Applications for Development,
and emergency assistance.

WMO established a
front-page Web link
to the Pakistan
Meteorological
Department to
provide weather
forecasts for the
area affected by the
devastating
earthquake of
October 2005.

48

Regional meteorological telecommunication
network workstations were replaced in five
Central American countries. A number of
upper-air observing systems and consumables
and hydrogen generators were provided to 15
stations contributing to the Global Climate
Observing System Upper-Air Network. Several
projects to enhance World Weather Watch
facilities, including the Internet connection, and
hydrological data rescue were successfully
completed with the support of donor
Members.
Emergency assistance was provided to the
NMHSs of Afghanistan, Iraq, Sri Lanka and
countries of the South-West Pacific in the wake
of natural disasters. Following the earthquake
of 8 October in northern Pakistan, a WMO
expert mission was carried out to assess the
short-, medium- and long-term requirements

WMO helps rural communities and women in
developing countries to learn about
meteorology and how it can be applied for their
benefit. (Photo: ACMAD)

with priorities, and in the development of a
proposal for the enhancement of the Pakistan
Meteorological Department. A proposal was
included in a government package for assistance with priority being given to the reconstruction of the meteorological and seismic
infrastructure.

Capacity-building in cooperation with the
United Nations Development Programme
(UNDP)
In Libyan Arab Jamahiriya, a Meteosat
Second Generation satellite receiving system
was installed and 11 automatic weather
stations were delivered to the National Meteorological Centre (NMC) for installation.
Related training activities were conducted for
the staff members of the NMC. A proposal
for the next phase of the project was agreed
to expand the meteorological infrastructure
and to enhance human resources. In
Maldives, a project continued to build capacity in the Department of Meteorology
through long- and short-term training activities. In the United Arab Emirates, under a
project to strengthen meteorological services, a training director was assigned.

Under the UNDP/Global Environmental Facility project Capacity Building for Observing
Systems for Climate Change, two regional
workshops were organized for eastern and
central Europe, and for the Mediterranean to
start developing regional action plans.
Follow-up meetings were organized for
South and South-West Asia and eastern and
central Europe.

Trust funds, World Bank and regional
development banks
In eastern Africa, the Inter-Governmental
Authority on Development Climate Prediction and Applications Centre (ICPAC) in
Nairobi provided climate prediction products
and information, including seasonal forecasts. Several capacity-building workshops
and seminars in dynamical and statistical
climate-modelling
techniques
were
conducted. ICPAC also organized two
regional climate outlook forums that led to
the formulation of seasonal forecasts for the
March–May and September–December
seasons. The Southern African Development
Community Drought Monitoring Centre in
Harare provided seasonal forecasts and other
early warning advisories. It also organized
capacity-building workshops and the ninth
Regional Climate Outlook Forum for Southern Africa, from which was developed a
consensus seasonal climate outlook for the
October 2005-March 2006 rainfall season.
In West Africa, the African Centre of Meteorological Applications for Development, in
collaboration with the AGRHYMET Centre,
provided seasonal and inter-seasonal climate
predictions. The project Vulnerability Monitoring in the Sahel provided the tools to
assess food security vulnerability to the nine
Member countries of the Permanent InterState Committee on Drought Control in the
Sahel. In Chad and Mali, two projects were
being implemented to strengthen the application of agrometeorological information
and advice for farmers.

Provision of equipment and services
under voluntary contributions
A total of 21 donor Members and two private
companies provided equipment, expert
services and fellowships amounting to
approximately US $10.08 million to
54 countries under 80 projects as shown
below. Of these projects 26 were completed
in 2005.
Upper-air observing stations

25

Telecommunication systems

23

Surface observing stations

7

Climatological activities
(climate database management systems)

7

Data-processing systems

6

Hydrological activities

6

Public weather services

2

Aeronautical services

2

Satellite receiving stations

1

Global Atmosphere Watch activities

1

Total

95

A total of 234.9 person x month fellowships
were awarded under voluntary cooperation
agreements.

Under a project to establish a weather radar
network in the Islamic Republic of Iran, one
C-band Doppler weather radar was installed
and another was being installed. Three
further C-band Doppler weather radars were
procured. A staff member of the Oman
Department of Meteorology continued a PhD.
programme on regional numerical modelling
at a university in the United Kingdom.
In Brazil, progress was made in the implementation of the National Institute of Meteorology of Brazil (INMET) project. WMO
assisted INMET in the preparation of technical specifications and evaluation of bids for
the acquisition of 240 automatic weather
stations. A group of national experts
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supported INMET in the improvement of
numerical forecasting modelling. The database for managing meteorological data in
Brazil was also upgraded.
In Mexico, the implementation of the largescale Water Resources Management Project
(PROMMA) was completed. WMO continued
providing technical assistance, training and
transfer of technology to the National Water
Commission in the areas of meteorology,
operational hydrology, groundwater, water
quality, water-resources planning and
sustainable use of groundwater.
With the funds provided by Norway to the
trust fund set up for Meteosat Second Generation in central and eastern Europe, three
countries, Bosnia and Herzegovina, Latvia and
Serbia and Montenegro were equipped with
ground receiving equipment (Meteosat-8).
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Installing a Meteosat Second Generation
receiving station in Libyan Arab Jamahirya

Increasing our scientific knowledge

Photo: S. Gerland

Avalanche

Weather research
Projects completed in 2005
The Mesoscale Alpine Programme (MAP)
Research and Development Project (RDP)
was successfully completed. MAP
improved understanding and forecasting of
high-impact weather in the vicinity of large
mountains, such as the Alps. It made a
considerable breakthrough in the
understanding of the interactions of moist
flows with mountains leading to heavy
precipitation.

Significant progress in the Aircraft In-flight
Icing Project was achieved over the
past few years and the major activities
under the current plan were completed in
2005.
The specific objectives of the first phase of
the Mediterranean Experiment on
Cyclones that produce High Impact
Weather in the Mediterranean (MEDEX)
were achieved. These included the elaboration of a dynamic climatology, a better
understanding of the genesis and evolution of the cyclones in the Mediterranean,
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It defined a 10-year international
research programme to accelerate
improvements in short-range (up to
three days), medium-range (three to ten
days) and long-range (months/seasons)
deterministic predictions and warnings
of high-impact duststorm weather;
• A new RDP, the Convective and Orographically induced Precipitation Study
(COPS), was launched in 2005. It focuses
on the improvement of quantitative precipitation forecasts in low-mountain
regions. Severe systematic errors are
found in these areas which limit the
application of quantitative precipitation
forecasts in hydrology, particularly for
flash flood forecasting.
The implementation plan for the Sand and Dust
Storm Project was completed in 2005.

the identification of the most sensitive
areas, and the evaluation of the societal
impacts.

Projects in progress
• The preparatory work of the Beijing
Olympics 2008 Project, including a Forecast Demonstration Project (FDP) dedicated to nowcasting and an RDP on
mesoscale ensemble prediction, was
well under way;
• The MAP D-Phase FDP was initiated to
demonstrate the benefits of forecasting
heavy precipitation and related (flash)
flood events, as gained from improved
understanding, refined atmospheric and
hydrological modelling, and advances
in technological abilities acquired
through research work within the MAP;
• The implementation plan for the Sand
and Dust Storm Project was completed.
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THe Observing system Research and
Predictability Experiment: a World
Weather Research Programme (THORPEX)
The THORPEX Executive Board, Advisory
Boards and Working Groups were
established.
The Regional Committees developed programmes of work that addressed key
regional issues and priorities. The outline
of a Southern Hemisphere THORPEX Science Plan was developed.

THORPEX Interactive Grand Global
Ensemble (TIGGE)
Workshops and technical meetings were
held. Data archive centres were established at the European Centre for
Medium-Range Weather Forecasts, the
US National Center for Atmospheric
Research, and the China Meteorological
Administration. It is expected that these
will begin to include ensemble forecasts
early in 2006 and become available for
societal benefit applications in various
areas from 2007.

The Atlantic Regional Campaign
(A-TReC 2003)

THORPEX Interactive Grand Global
Ensemble (TIGGE)

Many groups worldwide worked with the
A-TReC 2003 data and some generalized
conclusions began to emerge. The campaign led by the Composite Observing
System of the Network of European Meteorological Services (EUMETNET/EUCOS)
was a technical success. Further research
work is needed concerning targeting
strategies, sensitive area prediction, etc.,
before firm conclusions can be reached on
best operational practice. These questions
will be addressed in further THORPEX
regional campaigns being planned for the
Pacific and through the EuroRisk Preview
project.

Excellent progress was made in the
implementation of TIGGE.
The key objectives of TIGGE are:
•

Enhanced international collaboration
between operational centres and
universities on the development of
ensemble prediction;

•

Development of new methods of
combining ensembles of predictions from
different sources and of correcting for
systematic errors (biases, spread over- or
underestimation);

•

Increased understanding of the
contribution of observation, initial and
model uncertainties to forecast error;

The European Regional Committee developed plans for research activities relating
to summertime high-impact weather,
including the MAP D-Phase FDP and the
COPS. This will involve a possible ETReC
2007 to support these activities, link them
and leverage their efforts to achieve
THORPEX goals.

•

Increased understanding of the
feasibility of employing, operationally,
an interactive ensemble system which
responds dynamically to changing
uncertainty (including the use of
adaptive observing, variable ensemble
size, on-demand regional ensembles)
and which exploits new technology for
grid computing and high-speed data
transfer;

Asian TReC 2008

•

Evaluation of the elements required of a
TIGGE Prediction Centre to produce
ensemble-based predictions of highimpact weather, wherever it occurs, on
all predictable time ranges;

•

Development of a prototype future
Global Interactive Forecasting System.

Given the importance of making accurate
predictions of tropical cyclone tracks, the
Asian Regional Committee is planning a
major field experiment in 2008. This will
include targeting with the deployment of
new and refined measurement techniques
and the refinement of ensemble forecasts
with regional numerical weather prediction models incorporating the additional
measurements. One key aspect will be the
issue of recurvature.

Pacific Asian Regional Campaign (PARC)
2008
The PARC will be carried out in association
with the work on tropical cyclone tracks but

will focus on extra-tropical transitions, tropical warm-pool physics and downstream
propagation. It will coincide with the International Polar Year 2007–2008 and take additional measurements in support of improved
forecasting for the Beijing Olympics.

THORPEX:
accelerating
improvements in
the accuracy of oneday to two-week
high-impact weather
forecasts for the
benefit of society,
the economy and
the environment
(WMO-No. 978)
[A – C – E – F – R – S]
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World Climate
Research Programme:
25 years of science
serving society

Intersection with climate prediction
A proposal to develop a unified weather and
prediction system for one day to seasons has
been made. A paper was being developed
which focuses on the development of a veryhigh-resolution modelling system.

THORPEX and African Monsoon
Multi-disciplinary Analysis
WMO

World Climate
Research
Programme:
25 years of science
serving society
http://www.
wmo.ch/web/wcrp/
news.htm
[E]

THORPEX is expected to play a key role in
the African Monsoon Multidisciplinary
Analysis by providing ensemble forecast
predictions and targeting advice, improving observational coverage and in carrying
out parallel numerical weather prediction
runs during the field campaign.

Tropical meteorology
Great challenges exist for improving the
prediction of tropical cyclone landfall. The
First International Workshop on Tropical
Cyclone Landfall Processes was held in
Macao, China, in March. Four future cooperative projects were recommended. The
WMO International Workshop on Tropical/Extra-tropical Interactions Incorporating the Third International Workshop on
Extra-tropical Transition was held in Perth,
Australia, in December. The major objective was to improve tropical cyclone
forecasting in mid-latitudes. Proposals
on cooperation with THORPEX and the
International Polar Year 2007–2008 were
discussed.
WMO’s goal is to reduce by one-half the
deaths associated with hydrometeorological disasters. Many of these deaths occur
in association with tropical meteorological
phenomena such as tropical cyclones and
monsoons. Active research programmes
are required to improve the early warnings
that will lead to reducing the number of
deaths. Tropical cyclones and monsoons
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have therefore been designated priority
missions in the area of tropical meteorological research.

Climate research
Understanding climate, its variability and
long-term evolution represents one of the
most difficult challenges to modern science because of the complexity of physical, chemical and biological interactions
occurring on the Earth in its atmosphere,
oceans and on land on the widest range of
space- and time-scales. Through the World
Climate Research Programme (WCRP),
WMO, the International Council for Science and the Intergovernmental Oceanographic Commission (IOC) of the United
Nations Educational, Scientific and Cultural Organization (UNESCO) have joined
efforts to support and coordinate the activities of the global meteorological and
oceanographic communities and the wider

Tropical cyclones and monsoons and associated
flooding cause many deaths and great socioeconomic damage each year. They have
therefore been designated priority missions in
the area of tropical meteorological research.

academic community to address this challenge. The WCRP, which has been at the
forefront of climate science since 1980, celebrated its 25th anniversary in 2005.
The WCRP pursues its objectives 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. Significant progress was made in the implementation of a new 10-year strategic framework entitled Coordinated Observation
and Prediction of the Earth System
(COPES). The main aim of this strategy is
to facilitate the analysis and prediction of
Earth system variability and change for
use in an increasing range of practical
applications of direct relevance, benefit
and value to society. It is a framework
within which international cooperation is
coordinated and which responds to the
needs of potential users of climate
research and forecasts. A WCRP support
unit was set up in Paris in March and
helped to organize several events. Significant contributions were made to the initiation of the international Group on Earth
Observations and the development of its
implementation plan in the domains of climate and water resources, as well as to
the preparation of the International Polar
Year 2007–2008.

Societal needs and benefits
Through its new strategic framework,
WCRP is supporting progress in the prediction capabilities of operational centres
in extended weather and seasonal forecasts, and contributes to increasing skill
and evaluating uncertainties in climate
change projections. This includes the ability to quantify with confidence and reliability the likelihood of extreme weather and
climate events on all time-scales. WCRP
interacts with user communities and other

Climate scientists are cooperating with Earth
systems science partners in determining
strategies to address the impacts of global
environmental change on food systems and to
assess the environmental and socio-economic
consequences of adaptive responses aimed at
improving food security.
(Photo: AA World Travel Library)

agencies, particularly at regional and
national levels, to communicate on current
abilities, to assess potential applications
and to stimulate the necessary science. It
is seeking to ensure that the predictions
have application in the protection and
management of the environment, including water resources and agriculture, in
disaster reduction and in the promotion of
human health and well-being. The climate-change projections provide the
material assessed by the Intergovernmental Panel on Climate Change (IPCC) in its
advice to the UN Framework Convention

Atlas of the World
Ocean Circulation
Experiment (WOCE)
Volume 1: Southern
Ocean
Print, CD-ROM and
http://www.woce.
org/atlas_webpage
[E]
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on Climate Change, and provide the basis
for adaptation to climate change and for
deciding the mitigation efforts that should
be pursued in international negotiations.

Seasonal-to-interannual prediction
In view of the importance of seasonal prediction, the Climate Variability and Predictability Project (CLIVAR) was launched
to determine the extent to which seasonal
prediction is possible and useful in all
regions of the globe with currently available models and data. Activities are underway in some 10 research and forecast centres around the world, evaluating and
comparing the performance of the present
systems, favouring the exchange of model
results and organizing joint pilot numerical
experiments.
The longer-term strategy is to organize
coordinated prediction and predictability
experiments with ocean-land-atmosphere
models that will ultimately lead to seamless, weekly-seasonal-interannual-decadal
forecasts. It requires that the roles of
atmosphere, ocean, land and cryosphere
be properly simulated in comprehensive
models of the climate system which are

also capable of assimilating weather and
climate observations. This calls for a sustained research effort in the validation and
development of climate models and dataassimilation techniques. An important test
for success will be the validation of climate
models through their ability to simulate
past climate variations, including abrupt
changes.

The water cycle, precipitation regimes and
water resources
Major scientific progress in this domain
was presented at the fifth International
GEWEX (Global Energy and Water Cycle
Experiment) Conference, held in June in
California.
Continental-scale experiments were still
underway to study the components of the
water cycle over North and South America,
eastern Asia and Australia. A new experiment was launched in Africa. The African
Monsoon Multidisciplinary Analysis began
a multi-year field campaign over West
Africa and the tropical Atlantic, designed to
improve our understanding of the West
African monsoon and its influence on
regional and global climate. It also includes

Cold

Powerful new
computers provide
detailed
representations of
the evolving
climate system.
These will greatly
improve our ability
to predict climate:
the equatorial
Pacific region
(courtesy Earth
Simulator
Center/JAMSTEC)
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Cloud water
Ocean temperature (colour)
Ocean current (arrows)

Warm

Mackenzie GEWEX
Study (MAGS)

Baltic Sea Experiment
(BALTEX)

GEWEX Americas
Prediction Project (GAPP)

Large Scale
Biosphere-Atmosphere
Experiment in Amazonia
(LBA)

GEWEX Asian
Monsoon Experiment
(GAME)
African Monsoon
Multidisciplinary Analysis
(AMMA)

La Plata Basin
(LPB)

Murray-Darling Basin
(MDB)

The GEWEX observing strategy includes continental- and basinscale experiments as well as global observations from satellites.

physical, atmospheric chemistry and biological studies of interest for sustainable
development in Africa, and has components dealing directly with health, water
resources, food security and demography.
Global datasets covering the main
elements of the water cycle, including
cloud cover, precipitation and the Earth
radiative budget covering more than 20
years have been collected. They have been
evaluated in view of the forthcoming
assessment of the Intergovernmental Panel
on Climate Change, in order to detect
trends in relation to climate change.
Significant trends have been detected on
regional precipitation patterns, but the
precision required to ascertain global
trends can be achieved only through a
homogeneous re-processing of those
datasets with the most up-to-date
techniques. Plans for such re-analyses are
being made in cooperation with the
international Group on Earth Observations.
The Coordinated Enhanced Observation
Period (2003–2004) gathered a unique

dataset. Containing in situ
observations from reference
sites, satellite and model data,
it was prepared for the scientific community, enabling new
research on various aspects of
the global water cycle and
monsoon regimes.
Application of research results
for better management of
water resources is a growing
priority. A special workshop
was organized in Cairo in
April to examine the possibility of climate research and
information
for
waterresources management in
semi-arid and arid regions,
and set the basis for new collaboration in the Middle East.

Monsoon research
Monsoons are an essential feature of the
atmospheric general circulation and
probably the one which affects the
largest number of people on Earth with
respect to water availability, food
resources and natural hazards. The possibility to forecast monsoon strength from
year to year, and its variability on timescales of weeks to one to two months, is
one of the important challenges of climate
research. A regional approach has been
developed for the three main monsoon
regions with observation and modelling
projects respectively on the American,
West African and the Asian-Australian
monsoons. An increasingly interdisciplinary approach is being taken with the aim
of attaining better monsoon prediction.

The WCRP Strategic
Framework
2005-2015
Coordinated
Observation and
Prediction
of the Earth System
(COPES)
WCRP-123
WMO/TD-N° 1291

A workshop on monsoon climate systems
held in association with the GEWEX Conference mentioned above was the occasion to update knowledge. The first area
related to the physical processes
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held in Boulder, Colorado,
USA, setting the stage for
contributions to future
assessments of the Intergovernmental Panel on
Climate Change, including
the upcoming WMO/
United Nations Environment Programme scientific assessment of ozone
depletion. A number of
The climate system responds to changes in solar emissions and the
relative position of the Sun to the Earth. Variability is further
new datasets on stratosintroduced by changes in the radiative properties of the atmosphere
pheric aerosols became
through greenhouse gases, aerosols and dust and through changes
available to the research
in the Earth’s land use. (Source: CLIVAR Exchanges Newsletter,
community. A major
Vol. 11, No. 1)
assessment of properties
of stratospheric aerosols
was nearing its compleinvolved, the role of the boundary layer
tion and a new project was initiated on
and low-level jets, air-sea interaction,
the physics and modelling of polar
land processes and fluxes, diurnal cycle
stratospheric clouds. Other significant
and convection, cloud and precipitation
activities focused on atmospheric preprocesses, as well as progress in their
dictability associated with stratospheric
parameterization in climate models. The
processes, the determination of trends
second area related to the dynamics of
and related intercalibration of stratosthe seasonal cycle and intra-seasonal
pheric data from a series of satellites, and
variations and the corresponding progress
understanding solar effects on atmosin modelling and prediction techniques. A
pheric composition and variability.
strategy was proposed for parameterization development and corresponding
A joint WCRP-International Geosphereobservational data requirements for monBiosphere Programme (IGBP) Task Force
soon-system modelling and observational
on Atmospheric Chemistry and Climate
data for large-scale model validation,
was established in order to develop a
monsoon prediction and the required
coherent and comprehensive promonitoring network.
gramme to address the role of chemistry
in climate science. The scope of this
activity will include understanding and
Atmospheric chemistry, stratospheric
quantification of processes that transprocesses and climate
form chemicals in the atmosphere, quantification of the emission and removal
Understanding the role of the strato(deposition) processes, and the transport
sphere as part of the climate system has
of the species in the various parts of the
required advanced research in radiative
atmosphere.
and chemical processes and the development of climate–chemistry models, as
part of the Stratospheric Processes and
The cryosphere and polar research
their Role in Climate (SPARC) project. A
successful workshop on the intercompariThe Climate and Cryosphere (CliC) projson and validation of those models was
ect conducted its highly successful first
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international science conference entitled
Cryosphere, the “Frozen” Frontier of
Climate Science: Theory, Observations
and Practical Applications (April, Beijing,
China). Jointly with its co-sponsor, the
Scientific Committee on Antarctic
Research, CliC continued to develop a
report on the Integrated Global Observing Strategy Partnership Theme on Cryosphere. This is expected to provide a coordinated and widely accepted plan for the
development of cryospheric observations
and observations in conditions affected
by the cryosphere. The loss on launch of
the dedicated cryospheric observing
satellite CryoSat on 8 October was a serious blow to many planned research activities. CryoSat is scheduled to be relaunched in 2009.
The CliC project was tasked with stimulating and coordinating the preparations
for the International Polar Year (IPY)
2007–2008 on behalf of the WCRP. Major
project proposals, which together will
form a “snapshot” of the polar regions
during the IPY, have been prepared.
They address the climate of the Antarctic and Southern Ocean, Arctic Ocean
observations, arctic hydrology, the state
of the cryosphere during the IPY, the
polar stratosphere, data management

and the coordination of terrestrial and
hydrological studies—to name but a few.

The Earth System Science Partnership
In recognition of the need to address issues
of major relevance to society and global
sustainability which require an integrated
approach across a wide spectrum of research
disciplines, the WCRP, the IGBP, the International Human Dimensions Programme on
Global Environmental Change and DIVERSITAS (an International Programme of Biodiversity Science) established the Earth System
Science Partnership (ESSP). The ESSP aims
to provide the common platform required by
the increasing emphasis on broad-scale integration in international Earth system science
on which programmes can work together on
cross-cutting activities.
Three projects (on the global carbon cycle,
food systems and water resources) were
developed and were being implemented
jointly. A fourth project on global environmental change and human health was under
development. In addition to the four evolving joint projects and capacity-building
efforts by their joint programme, START
(System for Analysis, Research and Training),
other proposals were being considered, in

Satellite data provide
information on
precipitation and wind
direction/speed. The
figure illustrates the
boreal summer and
winter monsoon regimes
of Indonesia and
Malaysia in warm and
cool colours, respectively.
(Source: C.-P. Chang
2005, CLIVAR Exchanges
Newsletter, Vol. 10, No. 3)
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International Programme Office by midJanuary. The Joint Committee made a
selection of “cluster proposals”, i.e. proposals around which others would be clustered to form full proposals. By 30 March,
all proponents had received the responses
from the Joint Committee, indicating the
category of EOI and requesting full proposals to be developed by 30 June 2005,
30 September 2005 and 31 January 2006.

How fast will the terrestrial cryosphere change
with changing climate?
(Photo: H. Goldman)

particular for integrated regional studies.
Preparations began for the second major
ESSP Open Science Conference, to be held
in Beijing, China, in November 2006 under
the theme “Global environmental change—
regional challenges”.

The International Polar Year
2007–2008
The International Polar Year 2007–2008, an
intensive burst of internationally coordinated, interdisciplinary scientific research
and observations focused on polar regions
was in an active preparation stage. In
response to a request from the International Council for Science (ICSU)/WMO
Joint Committee for IPY, scientists from
60 nations had provided some 1 200
Expressions of Interest (EOI) through the
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In November, the Joint Committee had
completed its evaluation of the full project
proposals received by 30 September for:
scientific or educational significance; consistency with IPY themes; regions and
time frames; evidence of international collaboration; and development of effective
management plans covering communications, operations, data and education and
outreach. In addition, the Joint Committee
examined each proposal for evidence of
involvement by scientists from non-polar
nations, indications of interdisciplinarity
within the proposal, linkages to other IPY
activities, and evidence that activities proposed would contribute to an IPY legacy.
The Joint Committee evaluated more than
200 full proposals, based mainly on EOIs,
and endorsed 114 scientific proposals (half
of them related to studies of the atmosphere, climate, ocean and ice), one for integrated data-management services and 24
for education and outreach. The Joint Committee intended that these endorsements
would provide assistance for IPY participants seeking funding. At the meetings of
the IPY Open Consultative Forum (Paris,
March; Potsdam, November, 2005) the representatives of some 40 IPY National Committees and international organizations
agreed to collaborate closely with the Joint
Committee in preparation for IPY and discussed means of implementation.
In order to coordinate activities related to
the implementation of IPY within WMO, in
particular among technical commissions

and National Meteorological and Hydrological Services (NMHSs), an Intercommission Task Group (ITG) on IPY was
established. The first session of the ITG
(Geneva, April) considered the role of the
technical commissions in preparing IPY
full proposals and made a number of recommendations for the better coordination
of IPY preparation among NMHSs, international agencies and multinational programmes. In the light of these recommendations, the WMO/IOC Joint Commission
for Oceanography and Marine Meteorology and the WMO Commission for Climatology approved actions in support of IPY
at their respective sessions.
The second session of the Joint Committee (November) welcomed the involvement of technical commissions and other
bodies in the development and implementation of IPY activities to address observational data and products, data management and information services, as well as
education and outreach and communication. The Joint Committee also welcomed
contributions of technical commissions to
the issues on historical weather and climate

The International Polar Year 2007–2008 will
include studies of community
sustainability and human and ecosystem
vulnerability to extreme weather events
and natural disasters.

records; human health impacts and community sustainability; and human and
ecosystem vulnerability to extreme
weather events and natural disasters.
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One of the paintings submitted by children to a competition organized in Turkey on the
occasion of World Meteorological Day 2005 on the theme “Weather, climate, water and
sustainable development”.

Outreach

Avalanche

World Meteorological Day
World Meteorological Day in 2005 was
celebrated on 23 March on the theme
“Weather, climate, water and sustainable
development”. WMO produced an information kit containing a message from the
Secretary-General, a booklet and a poster,
as well as a 16-minute film. Guest of honour Mr Supachai Panitchpakdi, DirectorGeneral of the World Trade Organization,
addressed Geneva-based representatives
of the diplomatic corps, the international
media, WMO staff members and retirees
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during a ceremony organized at WMO
Headquarters.
The theme for 2005 was selected to generate more awareness about the vulnerability of developing nations when faced
with extreme weather and water events
and how early warning systems play a
crucial role in reducing loss of life, property and infrastructure and thus contribute to socio-economic development.
The WMO Secretariat compiled summaries and illustrations of events organized by Member countries around the

world for an article published in the October 2005 Bulletin (Vol. 54 (4)). Events
included film showings, school visits and
competitions (see main picture and
details, left), seminars and roundtable
discussions, and open days.

World Water Day
On 22 March 2005, the WMO SecretaryGeneral focused his statement on the UN’s
International Decade for Action (20052015), “Water for Life”. The goals of the
decade are to create greater awareness of
water issues at all levels and an enabling
environment for participation and involvement of all stakeholders, in order to
achieve the internationally agreed waterrelated goals contained, among others, in
Agenda 21, the United Nations Millennium
Declaration and the Johannesburg Plan of
Implementation.

WMO Website
Special WMO Website segments were
created for World Meteorological Day
and on the occasion of major conferences, such as the UN 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. A WMO
front-page link was established to the
National Meteorological and Hydrological Services (NMHSs) of areas struck by a
natural disaster to create more awareness and provide relief organizations
with critical meteorological data. This
was effectively employed in partnership
with the Pakistan Meteorological Department after the devastating earthquake of
October 2005 (see also page 48).
Six editions of MeteoWorld (launched in
December 2004) were published on the

Mr Supachai Panitchpakdi, Director-General of
the World Trade Organization, was guest of
honour at celebrations to mark World
Meteorological Day at the WMO Secretariat.

Web, together with the condensed print
version (which is also available on the
MeteoWorld Website http://www.wmo.int/
meteoworld/en/). Both the print and Web
editions of MeteoWorld evolved over the
year in response to feedback received.
(See box, next page.)
The “NEWS” feature on the WMO homepage, which was also launched in 2004, was
updated on a regular basis with items
received from Members, the Secretariat and
various international partners (http://www.
wmo.int/index-en.html).
A major project to re-design the WMO homepage was launched to make it more userfriendly and attract a wider readership.

In the media

A brochure for
World
Meteorological Day
2005: Weather,
climate, water and
sustainable
development
(WMO-No. 974) was
published, together
with a folder, a
poster (see page 66)
and a film.

WMO issued several press releases and Info
Notes—some jointly with Members or other
UN agencies, held various press conferences
and in-depth briefings and informed the
international media of news received from
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Public information materials

Annual Report 2004
(WMO-No. 980)
Hardcopy and
CD-ROM)
[E – F – R – S]

Preparatory work carried out in 2004 came to fruition in 2005 with the publication of four issues of the
new-look journal of WMO, the Bulletin. The new style is A4 format and full colour (since the first issue
in 1952, it had been in A5 format and basically black and white). It contains principally articles of a
scientific/technical nature centred around a chosen topical theme but oriented to a broad readership
with a well-illustrated, colourful presentation. Other features include interviews, book reviews, visits of
the Secretary-General, a calendar of coming events and a curiosity article
covering items selected from the corresponding
issue of the Bulletin 50 years ago. Each issue
carries a CD-ROM with high- and low-resolution
electronic versions (pdf) of the current issue, as
well as other recent public information materials.
The themes of the Bulletin in 2005 in chronological
order were: “Weather, climate, water and
sustainable development”, “Climate research:
achievements and challenges”, “The oceans and
the atmosphere” and “Taking the pulse of the
planet”.
The previous section “WMO programme news”
has been replaced by MeteoWorld, a Web-based
newsletter with a condensed, four-page print
version which is also available on the Website in
pdf format. MeteoWorld appeared in six editions
in 2005.
The Annual Report 2004 was also re-designed
following WMO’s corporate guidelines.
Conceptually, the Report is also entirely different. It
looks at areas of cross-cutting activities in the
framework of the theme for World Meteorological
Day and is no longer bound by programme
structure.

Six bi-monthly
editions of WMO’s
new Web-based
newsletter
MeteoWorld were
issued, evolving in
response to events
and feedback
received. Sections
were added on
natural disasters
and anniversaries.
http://www.wmo.int/
meteoworld/
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NMHSs. Timely seasonal forecasts in relation
to disaster-struck areas were made available,
attracting considerable media coverage and
appreciative responses from relief organizations. The Statement on the Status of the
Global Climate in 2005 was featured in over
500 press reports around the world. WMO’s
Ozone Bulletins were another focus of interest which attracted major coverage, as did
developments in relation to early warning
systems, tropical cyclones, the El Niño/La
Niña Update, a call for more study into the
climate’s role in infectious diseases (including avian influenza and SARS) and the essential role of climate assessment in the battle
against desertification.
WMO also actively promoted the activities of
the Intergovernmental Panel on Climate Change
and covered events related to the Global Earth
Observation Summit, by setting up media interviews and issuing press statements.
Electronic access to quarterly press reviews
provided NMHSs with feedback on media
coverage of WMO activities.

management. The film (lasting 12 minutes)
entitled “The other side of paradise” was
chosen as an exhibit in Stories from the Field,
the First United Nations Documentary Film
Festival.
There continued to be great demand for
WMO’s cartoon booklet entitled “We care for
our climate”. The NMHSs of Cyprus, Egypt,
French Polynesia, Guinea, Jordan, Kenya,
Lithuania, The Netherlands, Portugal, the
Republic of Korea, the Republic of Moldova,
Turkey and Uzbekistan decided to translate
the cartoon in national or local languages.
WMO’s public information products were
launched with the media and widely
disseminated at, for example, WMO exhibits
organized during international events and
visits to WMO Headquarters by members of
the diplomatic corps, academia, NGOs and
the public at large.

Secretariat support
Conference services

New reading
Aside from World Meteorological Day, WMO
published information kits and established
dedicated Web segments on the occasion of
major international conferences. The kits
explained the impact of weather-, climateand water-related issues and the contribution
of NMHSs to the sustainable development of
Small Island Developing States; the role of
early warnings in disaster reduction; the
interactions between climate and desertification; and the services provided by WMO and
NMHSs for adaptation to climate variability.
WMO also produced a new film on the
importance of early warnings and effective
preparedness as key to limiting the devastation of natural disasters on islands which are
particularly vulnerable to rising sea-level,
coastal erosion and water-resources

A total of 306 WMO meetings in over
60 countries were organized and supported
by the Secretariat and host countries during
2005, a 33 per cent increase on the previous
year. Meetings ranged from large
constituent body sessions of several
hundred delegates, requiring full interpretation, translation, reprographic, multimedia, communications and IT support, to
small one-day meetings of fewer than 10
delegates. Full advisory, planning and
conference management services were
available, as required.
The introduction of the Press Room as a
permanent conference facility proved successful, and was mostly used for WMO meetings.
All income from rentals to outside organizations was used to develop further the facilities
of the Conference Centre, including upgrading of the multimedia and Internet facilities.

Two issues of World
Climate News were
published in 2005
on the themes “25
years of the World
Climate
Programme” (No.
26) and “Climate
and tourism” (No.
27), respectively.
This 12-page
newsletter is
available in pdf
format at:
http://www.wmo.ch/
web/catalogue/
Paper copies are
available upon
request.
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The overall volume of translation continued
its steep rise. This is directly linked to a
greater number of publications being
issued by WMO, including in Arabic and
Chinese. In line with demand, many publications were distributed electronically to
Members.

The NEWS section on
the WMO homepage
was updated almost
every day to reflect
weather-, climate- and
water-related events
around the world, as
well as news from
WMO.

Visual identity and branding for WMO was
developed as a means of making WMO
more visible and recognizable on the international scene.

Languages and publications
Translation and documentation services in
six languages were provided for sessions of
six constituent bodies, as well as for a
number of other meetings.
The off-site servicing benefited from the
recent installation of computerized translation-assistance tools. This proved to be
extremely useful during sessions with voluminous documentation requiring smooth
coordination between translators’ teams
working in shifts in Geneva in order to ensure
the timely provision of documents being
discussed by delegates meeting at distant
venues.
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New technology was introduced following
appropriate technical training of the staff.
The intensive, tailored training allowed staff
to hone their skills to meet the increasing
requirements and adjust to the changing
working environment. This was accompanied by appropriate changes in workflow
patterns, and will be further enhanced by
the introduction of a new documentation
and publications management system.

WMO Technical Library
The Technical Library provided meteorological and hydrological reference services
for Secretariat staff, participants at meetings, staff of other United Nations bodies,
researchers and students. The service is
extended to all WMO Members as well,
since direct Web access is now possible to
the collection. A small leaflet describing the
objectives, collections and services of the
Library was prepared and distributed to
Members.

The 57th session of the WMO Executive Council met in Geneva from 21 June to 1 July .

Policy-making

WMO constituent body sessions—
highlights
Executive Council
The 57th session of the WMO Executive Council was held in Geneva from 21 June to 1 July,
under the chairmanship of the President of the
Organization, A. Bedritsky.
The Council adopted a new operational
mode, changing the format of its discussions, to take place in plenary only and
streamlining procedures whereby the focus

Avalanche

was on action. This facilitated more rapid,
well-informed decision-taking, while promoting a more integrated approach to the implementation of the sixth WMO Long-term Plan
(2004–2011). The Council welcomed the forward-looking, cross-cutting approach among
programmes and activities, as well as the
management reform of the Organization
with emphasis on integrity, transparency
and efficiency.
In view of the progress made in its implementation, the Future WMO Information
System was re-named the WMO Information
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The outcomes of the Second World Conference on Disaster Reduction, as reflected in
the Hyogo Declaration and Hyogo Framework for Action 2005-2015: Building the
Resilience of Nations and Communities to
Disasters, provided a vehicle to expand the
international recognition of the importance
of hydrometeorological information and
services to disaster risk reduction.

G. Beig (second from left) and R.P. Lowe (right)
received the Norbert Gerbier-MUMM
International Award for 2005 on behalf of the
other 17 winners. Also in the photo: Mr Bidaut,
representative of the MUMM Foundation, and
Mme Guiard-Gerbier

System (WIS). The Council requested the
development of adaptable observing programmes and systems, aimed at improved
performance and economy of observing networks and as a direct contribution to
enhanced early warning systems for disaster-prevention and mitigation activities.

Scientific lectures
delivered at
EC-LVII

The Council encouraged National Meteorological and Hydrological Services (NMHSs)
to strengthen their engagement with highlevel decision-makers in government, civil
defence and the media to emphasize the
value of public weather warnings as a public
good, in order to enhance recognition of
NMHSs as the single authoritative voice for
such warnings.

“The role of NMHSs
in Natural Disaster
Reduction”, by
Chiu-Ying Lam
(Hong Kong, China)

The Council called for further initiatives to be
taken to address the locust menace in North
and West Africa in coordination with the
National Locust Control Centres.

“Climate—a
resource for social
and economic
development", by
M.H. Glantz (USA)
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The Council underscored the need to
strengthen the Regional and Subregional
Offices in order to coordinate and consolidate efforts to develop, in particular those of
the Least Developed Countries and Small
Island Developing States .

The Council called for the optimal integration
of core technical and scientific capabilities into
disaster-risk reduction strategies at all levels.
As an immediate step, WMO would carry
out, within a multi-hazard framework, a comprehensive survey and mapping of regional
and national capabilities and needs, factoring in the requirements of the disaster riskmanagement community. Furthermore,
WMO would work on strengthening contributions by NMHSs to hydrometeorological
risk assessment at the national level.
There was an urgent need to implement the
Storm Surge Disaster Reduction in the
Awards conferred by EC-LVII
The 50th IMO Prize was awarded to John W.
Zillman (Australia).
The winners of the 2006 Norbert GerbierMUMM International Award were a team of
25 scientists for their paper entitled
“Development of a European Multimodel
Ensemble System for Seasonal-to-Interannual
Prediction (DEMETER)”.
The 2005 WMO Research Award for Young
Scientists was bestowed upon Nedjeljka Zagar
(Sweden) for her paper “Assimilation of
equatorial waves by line-of-sight wind
observations” (published in the Journal of
Atmospheric Sciences in 2004) and Xiao
Cunde (China) for his paper “Sea level
pressure variability over the southern Indian
Ocean inferred from a glaciochemical record
in Princess Elisabeth Land, east Antarctica”
(published in the Journal of Geophysical
Research in 2004).

Northern Part of the Indian Ocean and for a
thorough study on the economic and social
impacts of tropical cyclones, with emphasis
on the assessment by end-users in all vulnerable areas.
As some 27 per cent of NMHSs have
some kind of seismology- and/or
tsunami-related mandate, the Council
considered the possibility of facilitating
international coordination in the field of
seismology. Appropriate action would be
taken to explore possible mechanisms for
an integrated global multi-hazard early
warning framework at the intergovernmental level.
The Council endorsed the fundamental
concept of in the International Polar Year
(IPY) 2007–2008, which aims at ensuring
internationally coordinated, interdisciplinary scientific research and observations
focused on the Earth’s polar regions. The
theme for World Meteorological Day in
2007 would be “Polar meteorology: understanding global impacts”.
The Council reviewed actions taken
according to the recommendations of the
Audit Committee. Additional measures to
strengthen internal control were adopted.
Financial statements would be audited
henceforth on an annual basis.

Mourad Shawky Saadallah (Egypt), Sanjiv
Nair (India), Massimo Capaldo (Italy), John
Mitchell (United Kingdom), Wolfgang Kusch
(Germany) and Francisco Cardarso González
(Spain), were designated as acting members
of the Executive Council.
The Council approved the proposal of
the Secretary-General to appoint R.D.J.
Lengoasa (South Africa) as Assistant
Secretary-General of WMO.

Commission for Basic Systems—
13th regular session
The 13th session of the Commission for Basic
Systems (CBS) was held in St Petersburg, Russian Federation, from 23 February to 3 March.
The major objective of the meeting was to
improve weather observations, forecasts and
alerts through the development of WMO’s
Global Observing System and Global Telecommunication and Data-processing and Forecasting Systems. The session agreed on standards,
procedures and practices which were needed
to respond to scientific and technical progress
and the application of new technological
systems in meteorology and related disciplines.

Executive Council,
57th session
(2005)—Abridged
final report with
resolutions
(WMO-No. 988)
[E]

Executive Council,
fifty-sixth session
(2004)—Abridged
final report with
resolutions (WMONo. 977)
[C]

Fourteenth World
Meteorological
Congress (2003)—
Proceedings
(WMO-No. 972)
[F]

Progress in weather simulation and forecast
models, which allow reliable forecasts up to

Opening of the 13th session of the Commission for Basic Systems in St Petersburg, Russian Federation :
M. Jarraud, Secretary-General of WMO (second from left); A. Bedritsky, President of WMO (second from
right); and A. Gusev, acting president of the Commission for Basic Systems (centre)
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Commission for
Hydrology,
12th session—
Abridged final
report with
resolutions and
recommendations
(WMO-No. 979)
[A – C – F – R – S]

10 days ahead, was reviewed. The Commission defined mechanisms for making these
forecasts available to all countries through
appropriate telecommunication arrangements for the exchange of information and
training of experts in the application of
computer output for local weather forecasts. Arrangements for a possible largescale international experiment on the
improvement of weather forecasting were
examined.

environmental satellites, weather radar
systems, and other transmitting systems
used for remotely sensing the atmosphere,
oceans, water bodies and land surfaces, as
well as for related communications.

Another major agenda item covered urgent
requirements for international data
exchange and the need to ensure that all
countries have access to environmental
measurements and forecast information.
Radio-frequencies are a much sought-after
commodity by governments, industry and
the scientific community. The Commission is actively engaged in ensuring that
radio-frequency bands are available for

Regional Association VI (Europe)—
14th session

Alexander Gusev (Russian Federation) was
elected president of the Commission for
Basic Systems and Geerd-Ruediger Hoffmann (Germany) was elected vice-president.

The 14th session of Regional Association
VI (Europe) was held in Heidelberg,
Germany, from 7 to 15 September.
The most important outcome was a decision to develop the Regional Strategic Plan
for the Enhancement of NMHSs.

Resolutions of
Congress and the
Executive Council,
2005 Edition
(WMO-No. 508)
(hardcopy and
CD-ROM)
[E]

The 14th session of Regional Association VI (Europe) took place in Heidelberg, Germany,
from 7 to 15 September.
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The Calibration Laboratory of the Slovak
Hydrometeorological Institute and the Calibration Laboratory of the Environmental
Agency of Slovenia were designated
Regional Instrument Centres for RA VI.
The Association decided to take immediate steps to implement a network of multiple, multifunctional centres and/or specialized centres on a pilot basis as the
structure for implementing Regional
Climate Centre activities. Other issues
addressed included the integration of
meteorology and hydrology; the European
Flood Alert System and the exchange of
flood warnings within transboundary river
basins; matters arising from the Single
European Sky regulation; and climate

change vulnerability studies, including
impacts.
Daniel K. Keuerleber-Burk (Switzerland)
was elected president and Andris Leitass
(Latvia) was elected vice-president of
RA VI.

Joint WMO-Intergovernmental
Oceanographic Commission (IOC
(UNESCO)) Technical Commission for
Oceanography and Marine Meteorology
(JCOMM)—second session
The second session of JCOMM was held in
Halifax, Canada, from 19 to 27 September.

Regional
Association II (Asia),
thirteenth session –
Abridged final
report with
resolutions
(WMO-No. 981)
[A – C – E – F – R]
Regional
Association IV
(North America,
Central America and
the Caribbean),
fourteenth session –
Abridged final
report with
resolutions
(WMO-No. 987)
[E]

Joint WMO-Intergovernmental Oceanographic Commission (IOC (UNESCO)) Technical Commission for
Oceanography and Marine Meteorology—second session (Halifax, Canada, 19–27 September)
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The ceremonial
launching of the
1 250th global
drifting buoy
(above) took place
on board the tall
ship Silva (below)
after the scientific
conference in
Halifax, Canada, in
September.

The session reviewed JCOMM’s strategy
and structure. Among other decisions, in
the areas of observations, services and
data management, it decided to contribute to the development of a global
tsunami warning system within a multihazard framework. Marine multi-hazard
warning systems would be incorporated
into broader programmes of action being
implemented by the Intergovernmental
Oceanographic Commission of UNESCO
and WMO. The Commission recognized
that WMO’s Global Telecommunication
System was the backbone global
telecommunication mechanism for the
exchange of observations, information
and warnings of multi-hazards, including
tsunami.

Commission for Climatology—
14th session
The Commission for Climatology (CCl) held
its 14th session in Beijing, China, from 3 to
10 November.
Decisions of the Commission included a
focus on specific, measurable, achievable,
realistic and time-bound goals; delivery of
end-to-end climate services; and a focus on
partnerships and collaboration with user
groups in the work of the Commission.

Marine meteorology and oceanography
for the 21st century

The Commission adopted a new structure
with Open Programme Areas Groups
(OPAGs) by separating the former OPAG 3
on Climate Applications, Information and
Prediction Services into two new OPAGs,
namely new OPAG 3 on Climate Information and Prediction Services (CLIPS) and a
new OPAG 4 on Climate Applications and
Services. The structure includes a Management Group (MG), an Implementation
Coordination Team and some rapporteurs
reporting directly to the MG. There are 12
Expert Teams and three rapporteurs within
the four OPAGs.

Prior to the session, the Canadian Government hosted a scientific conference on the
theme “Marine meteorology and oceanography for the 21st century”.

Mr Pierre Bessemoulin (France) and
Dr Wang Shourong (China) were elected
president and vice-president, respectively
of CCl.

Two new co-presidents of JCOMM were
elected. Peter Dexter (Australia) was elected
co-president for meteorology and JeanLouis Fellous (France) was elected co-president for oceanography.

The Commission for Climatology held its 14th session in Beijing, China, from 3 to 10 November.
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Climate as a resource
Prior to the session (1–2 November), WMO,
in collaboration with the China Meteorological Administration, organized a Technical
Conference entitled Climate as a Resource.

Long-term planning issues
Enhancing contributions to nations in
their quest for sustainable development
and the broader meteorological and
hydrological communities, especially the
NMHSs, remained the central consideration for WMO long-term planning.
The world leaders’ summit (New York,
14–16 September) agreed on a number of
desired outcomes which were relevant to
the activities of WMO and NMHSs. These
included commitment by all developing
countries to adopt national plans for
achieving the United Nations Millennium
Development Goals (MDGs); recognition
of the serious challenges posed by climate
change and commitment to take action
through the UN Framework Convention on
Climate Change; and agreement to create
a worldwide early warning system for all
natural hazards.
Particular emphasis was placed on how to
support the attainment of the MDGs
through the effective implementation of
cross-cutting initiatives. The further integration of WMO activities, such as those
relating to the integrated observing system (including the Global Earth Observation System of Systems initiative) and the

WMO Information System, was addressed.
Emphasis was placed in particular on support to Least Developed Countries. Related
activities were undertaken towards the
realization of the WMO vision, desired outcomes and strategies, and in the identification of main expected results and performance indicators.
As a means of reiterating to policy-makers
and the public the vital role of NMHSs in
socio-economic activities, a policy statement
entitled “Executive Council statement on the
role and operation of National Meteorological and Hydrological Services for decisionmakers” was adopted and circulated to
permanent representatives and ministers of
Members of WMO.
Activities in support of the evaluation of the
importance of the social and economic benefits of meteorological and hydrological services were undertaken. A National Seminar/Workshop on the Social and Economic
Benefits of Meteorological Services to Philippine Society was organized by the Philippine
Atmospheric Geophysical and Astronomical
Services Administration and WMO.

“Substantial effort is
required in
mobilizing each
nation’s natural
resources optimally
and efficiently. In
this respect, climate
is among the major
of these resources
and one to be
constantly explored
for meeting the
growing demands
of societies, within
the context of the
achievement of
sustainable
development.”
(Excerpt from the
opening speech of
the SecretaryGeneral of WMO at
the Technical
Conference on
Climate as a
Resource (Beijing,
China, 1–2
November))

Such seminars provide a forum for personnel
from different user government agencies,
non-governmental organizations and the
private sector. The main objectives are to
promote better awareness and appreciation
of the social and economic benefits resulting
from the provision of meteorological, hydrological and related services to enhance partnerships in the undertaking of relevant studies, to develop appropriate recommendations
and to agree on an action plan.
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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

Approved budget for the second
biennium 2004–2005

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.

(in thousands of Swiss francs)

Contributions
Parts Programmes
1.

Policy-making organs

2 661.2

2.

Executive management

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
World Weather Watch Programme
World Climate Programme
Atmospheric Research and
Environment Programme
Applications of Meteorology Programme
Hydrology and Water Resources
Programme
Education and Training Programme
Technical Cooperation Programme
Regional Programme

Total Part 3: Scientific and technical programmes
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

22 597.6

5.

Resource management

23 999.9

6.

Other budgetary provisions

7.

Acquisition of capital assets –
Headquarters building

1 386.2

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

1 000.0

Total
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Approved
budget*
2004–2005

960.7

130 662.9

* Including cash surplus resulting from the 13th financial period

Assessed contributions for the year 2005
totalled CHF 62 450 000. A total amount of
CHF 64 586 995 (including CHF 8 966 658 for
prior years) was received from 147 Members
as at 31 December 2005. The amount unpaid
from the 2005 assessment as at 31 December
2005 was CHF 6 829 662 in a total of unpaid
contributions of CHF 18 090 570. (Outstanding contributions amounted to
CHF 20 227 566 as at 31 December 2004;
CHF 22 370 356 as at 31 December 2003, and
CHF 29 339 447 as at 31 December 2002). On
31 December 2005, 31 Members had
forfeited their rights in accordance with decisions of Congress (50 Members had forfeited
their rights as at 1 January 2005).

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.

Personnel

Distribution of staff by nationality and Region*
U
Region I – Africa
Benin
Burkina Faso
Democratic Republic of
the Congo
Egypt
Ethiopia
Gambia
Ghana
Guinea
Kenya
Malawi
Mali
Mauritius
Morocco
Niger
Nigeria
Senegal
South Africa
Sudan
Uganda
United Republic of Tanzania
Zambia

P
1
1
1
2
1
1

S

Total
1
2

1

1
1
1

1
1
1
1
2
2
1
3
1

1
3

1
1
2

1
Region II – Asia
China
India
Islamic Republic of Iran
Japan
Mongolia
Republic of Korea
Sri Lanka

G

1

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

2
1
22

3
2
1
3
1
1
11

12

1

0

2

4
4
1
3
1
2
3
18

0

1
1
1
3
1
3
2
12

1

1
3
4

1
1
1
3

0

1
1
8

1
2
1
4

1
3
2
1
1
1
1
1
1
3
5
1
3
1
1
1
2
2
1
35

U
Region IV – North America,
Central America and the Caribbean
Canada
El Salvador
Jamaica
Mexico
United States of America
0
Region V – South-West Pacific
Brunei Darussalam
Indonesia
Philippines
Vanuatu

Total

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

G

3
1

2

S

3
3

0

1
1
10
1
13

1
1
3
8

2
5

3
1
5

1
3
1
1
1

1
7
8

Total

5
1
1
1
8
16

1

0
Region VI – Europe
Austria
Belgium
Bosnia and Herzegovina
Bulgaria
Croatia
Denmark
Finland
France
Germany
Ireland
Italy
Jordan
Lebanon
Netherlands
Norway
Poland
Portugal
Romania
Russian Federation
Serbia and Montenegro
Slovakia
Slovenia
Spain
Switzerland
United Kingdom

P

1

3

1

1

1
1
1
1
6
1
1
1
1
7
5
49

2
29
10
93

1
5
1
15

2
3
1
1
1
1
2
51
4
2
5
1
1
3
1
1
3
1
10
1
1
1
4
41
16
158

3

103

126

20

252

1
1

2
8
3
2
1

37

5
1

2
3
1
2

1

2

20 supernumerary staff of whom:
10 are in the Professional category
10 are in the General Service category
* Distribution as at 1 December 2005
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Annex I

Members of the
World Meteorological Organization
(as at 31 December 2005)
I. Members (States) under the terms of Article 3, paragraphs (a), (b) and (c) of the Convention (181)
Afghanistan
Albania
Algeria*
Angola
Antigua and Barbuda*
Argentina*
Armenia
Australia*
Austria*
Azerbaijan
Bahamas*
Bahrain
Bangladesh
Barbados*
Belarus*
Belgium*
Belize
Benin
Bhutan
Bolivia
Bosnia and Herzegovina*
Botswana
Brazil*
Brunei Darussalam
Bulgaria*
Burkina Faso*
Burundi
Cambodia*
Cameroon*
Canada
Cape Verde
Central African Republic*
Chad
Chile
China*
Colombia
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*
Kyrgyzstan
Lao People’s Democratic
Republic*
Latvia
Lebanon

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

* 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
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)
C. Fuller (Belize)

South-West Pacific (Region V)
A. Ngari (Cook Islands) (acting)
Europe (Region VI)
D.K. Keuerleber-Burk (Switzerland)

Elected members of the Executive Council
M.L. Bah
(Guinea)
J.-P. Beysson
(France)
F. Cadarso González
(Spain) (acting)
M. Capaldo
(Italy) (acting)
Q.-uz-Z. Chaudhry
(Pakistan)
M.D. Everell
(Canada)
J.J. Kelly
(United States of America)
W. Kusch
(Germany) (acting)
G.B. Love
(Australia) (acting)

J. Lumsden
(New Zealand)
P. Manso
(Costa Rica) (acting)
F.P. Mote
(Ghana)
J. Mitchell
(United Kingdom) (acting)
A.D. Moura
(Brazil) (acting)
J.R. Mukabana
(Kenya)
K. Nagasaka
(Japan) (acting)
S. Nair
(India) (acting)
I. Obrusnik
(Czech Republic) (acting)

H.H. Oliva
(Chile)
J.R. Ouattara
(Burkina Faso) (acting)
Qin Dahe
(China)
J.K. Rabadi
(Jordan) (acting)
B.T. Sekoli
(Lesotho)
M. Shawky Saadallah
(Egypt) (acting)
(three seats vacant)

REGIONAL ASSOCIATIONS
Regional Association I (Africa)
President: M.S. Mhita (United Republic
of Tanzania)
Vice-president: M.L. Bah (Guinea)

Regional Association III (South
America)
President: R. Michelini (Uruguay) (acting)
Vice-president: (vacant)

Regional Association II (Asia)
President: A.M.H. Isa (Bahrain)
Vice-president: C.Y. Lam (Hong Kong,
China)

Regional Association IV (North
America, Central America and the
Caribbean)
President: C. Fuller (Belize)
Vice-president: P. Manso (Costa Rica)

Regional Association V (South-West
Pacific)
President: A. Ngari (Cook Islands)
(acting)
Vice-president: R. Prasad (Fiji)
Regional Association VI (Europe)
President: D.K. Keuerleber-Burk
(Switzerland)
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)
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)
Vice-president: G.-R. Hoffman
(Germany)
Commission for Climatology (CCl)
President: P. Bessemoulin (France)
Vice-president: Wang Shourong (China)
Commission for Hydrology (CHy)
President: B. Stewart (Australia)
Vice-president: J. Wellens-Mensah
(Ghana)

Commission for Instruments and|
Methods of Observation (CIMO)
President: R.P. Canterford (Australia)
(acting)
Vice-president: J. Nash (UK)
Joint WMO/IOC Technical Commission for Oceanography and Marine
Meteorology (JCOMM)
Co-presidents: P. Dexter (Australia),
J.-L. Fellous (France)
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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)

Commission for Hydrology (CHy)

Regional Association IV
(North America, Central America
and the Caribbean)

Commission for Aeronautical Meteorology (CAeM)

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

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 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 SecretaryGeneral.
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).
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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

Annex III

Technical assistance provided in 2005

Table 1—Assistance under UNDP and trust funds (2001–2005)
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

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

2 152

9 691

11 843

2005*

3

55

201

7 923

8 124

* Provisional estimates at 31 December 2005

WMO technical assistance in 2005
(total delivery: US$ 17.73 million)

Trust fund

4.1%
36.5%

1.5%

56.8%
Regular budget
United Nations
Development Programme

1.1%

Voluntary Cooperation
Programme
(Equipment and Services)
Voluntary Cooperation
Programme (Fund)
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Table 2—Nationality of WMO consultants who served in 2005
Nationality

Consultant

Angola
Australia
Belgium
Brazil
Canada
Chile
China
Colombia
Congo
Costa Rica
Democratic Republic of
the Congo
Dominican Republic
Ecuador
Ethiopia
Finland
France
Germany
Guatemala
Guyana
India
Italy
Kenya
Mauritius
Mexico
Mozambique

Nationality

Consultant

Netherlands
Niger
Norway
Portugal
Russian Federation
Rwanda
Senegal
Serbia and Montenegro
Slovakia
South Africa
Spain
Sweden
Switzerland
Thailand
United Kingdom
United Republic of Tanzania
United States of America
Venezuela

2
3
1
3
7
1
3
1
1
2
1
1
1
1
2
9
8
1
1
5
9
5
1
13
1

Total
(from 43 countries)

1
2
2
1
6
1
2
2
1
1
2
1
6
1
12
3
18
1

146

Table 3—Distribution of fellowships (person x month) in 2005
by type of study
Field of study

UNDP

VCP

TF

RB

Applied meteorology
Climatology
Data processing
Computers
24.3
Hydrology
Instruments
Meteorology
28.3
Meteorological administration Numerical modelling
Weather forecasting
Others*
12.2

4.1
12.2
9.4
41.7
2.0
3.0

27.3
9.8
9.1
7.0
-

45.8
6.0
8.5
24.6
11.2
260.7
3.0
138.6
17.5

12.2
168.1
36.5
6.0
12.2

73.2
16.2
6.0
45.0
24.6
20.6
508.6
36.5
12.1
153.6
44.8

Total

72.2

53.3

516.0

234.9

941.3

64.8

* e.g. hydrometeorology, study tours

80

RB/VCP

Total

Table 4—WMO fellows (person x month) by nationality
under training in 2005
Programme (person x month)
Nationality

UNDP

VCP

TF

RB

RB/VCP

Total

24.3
3.7
3.0
-

24.3
12.2
6.0
14.0
9.0
18.1
22.3
17.5
4.3
13.3
15.9
2.3
22.6
48.7
2.0
0.3
13.1
18.2
15.2
24.3
35.7
0.3
0.9
12.2
24.7
-

30.4
24.3
24.3
36.5
-

24.3
12.2
6.0
54.7
24.3
14.0
9.0
21.4
22.3
17.5
28.7
13.3
19.6
2.3
22.6
51.7
2.0
0.3
13.1
18.2
15.2
24.3
35.7
4.1
0.3
0.9
24.3
36.5
24.7
2.0

Region I
Benin
Burkina Faso
Central African Republic
Chad
Congo
Côte d’Ivoire
Egypt
Ethiopia
Gambia
Ghana
Guinea-Bissau
Kenya
Lesotho
Liberia
Malawi
Mali
Mauritania
Morocco
Nigeria
Rwanda
Senegal
Seychelles
Sierra Leone
South Africa
Sudan
Swaziland
Uganda
United Republic of Tanzania
Zambia
Zimbabwe

-

3.3
4.1
12.2
2.0

Total (Region I)

0.0

21.5

31.0

377.4

115.5

545.5

54.7
-

-

-

11.3

-

54.7
11.3

10.1
-

21.5
-

6.1
-

0.9
7.9
12.2
6.0

4.1
48.7
42.4
-

0.9
18.1
4.1
12.2
6.1
21.5
48.7
42.4
6.0

64.8

21.5

6.1

38.4

95.2

226.0

Region II
Bahrain
Kazakhstan
Lao People’s Democratic
Republic
Maldives
Mongolia
Myanmar
Oman
Sri Lanka
Tajikistan
Turkmenistan
Yemen
Total (Region II)

-

Avalanche
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Table 4 (continued)
Programme (person x month)
Nationality

UNDP

VCP

TF

RB

RB/VCP

Region III
Bolivia
Brazil
Ecuador
Guyana
Paraguay
Uruguay

-

9.1
-

-

14.3
0.3
7.6
7.2
0.2

-

14.3
0.3
7.6
9.1
7.2
0.2

Total (Region III)

0.0

9.1

0.0

29.6

0.0

38.7

Region IV
Antigua and Barbuda
Barbados
El Salvador
Jamaica
Panama
Saint Lucia

-

3.0
17.1
-

9.1
7.0

12.2
25.8
4.0
4.6
-

-

12.2
9.1
28.8
21.1
4.6
7.0

Total (Region IV)

0.0

20.1

16.1

46.7

0.0

82.9

Region V
Papua New Guinea
Vanuatu

-

-

-

2.0
13.6

-

2.0
13.6

Total (Region V)

0.0

0.0

0.0

15.6

0.0

15.6

Region VI
Croatia
Jordan
Palestine
Syrian Arab Republic

-

-

-

0.1
8.2

12.2
12.1
-

0.1
12.2
12.1
8.2

Total (Region VI)

0.0

0.0

0.0

8.3

24.2

32.5

64.8

72.2

53.3

516.0

234.9

941.3

Grand total

Note: The rounding off of the decimal places could cause discrepancy between
apparent totals and actual totals as shown in the above tables.
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Total

Table 5—Host countries which trained WMO fellows
(person x month) in 2005
Host country

UNDP

VCP

TF

RB

RB/VCP

Total

Algeria
Argentina
Bahrain
Barbados
Belgium
China
Costa Rica
France
India
Kenya
Madagascar
New Caledonia
Niger
Nigeria
Philippines
Portugal
Romania
Russian Federation
Spain
Switzerland
Uganda
United Kingdom
United States of America

54.7
10.1
-

8.0
9.4
12.2
12.2
21.5
9.0

3.7
3.0
24.3
6.1
16.1

50.7
0.5
16.2
9.1
8.7
9.3
0.3
58.0
132.2
0.5
71.8
70.7
24.3
4.0
8.2
50.0
0.8
0.3
0.3

-234.9
-

50.7
0.5
54.7
24.2
9.1
8.7
9.3
0.3
81.2
132.2
3.0
0.5
96.1
70.7
36.5
4.0
8.2
234.9
50.0
0.8
12.2
28.0
25.5

Total

64.8

72.2

53.3

516.0

234.9

941.3

Avalanche

Note: The rounding off of the decimal places could cause discrepancy between
apparent totals and actual totals as shown in the above tables.
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Annex IV

Abbreviations

AGRHYMET
AMDAR
AREP
ASEAN
ASECNA
CAeM
CAgM
CAS
CBS
CCl
CHy
CILSS
CIMO
CliC
CLIPS
CLIVAR
COP
COST
CTBTO
DARE
DCPC
DMC
EC
ECMWF
ECOWAS
EMEP

ENVISAT
ESCAP
ETRP
EUMETNET
EUMETSAT
FAO
FDP
GAW
GAWTEC
GCOS
GEO
GEOSS
GEWEX
GIS
GOS
GTS
HOMS
HWRP
HYCOS
IAEA
ICAO
ICSU
ICT
IGAD
IGOS
IMO
IOC
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IPCC

Regional Training Centre for Agrometeorology and
Operational Hydrology and their Applications
Aircraft Meteorological Data Relay
Atmospheric Research and Environment
Programme
Association of South-East Asian Nations
Agency for Air Safety in Africa and Madagascar
Commission for Aeronautical Meteorology
Commission for Agricultural Meteorology
Commission for Atmospheric Sciences
Commission for Basic Systems
Commission for Climatology
Commission for Hydrology
Permanent Inter-State Committee on Drought
Control in the Sahel
Commission for Instruments and Methods of
Observation
Climate and cryosphere project (WCRP)
Climate Information and Prediction Services (WCP)
Climate variability and predictability study (WCRP)
Conference of the Parties
European Cooperation in the Field of Scientific and
Technical Research
Comprehensive Nuclear Test Ban Treaty
Organization
Data rescue
Data Collection or Product Centre
Drought Monitoring Centre
Executive Council (WMO)
European Centre for Medium Range Weather
Forecasts
Economic Community of West African States
Cooperative Programme for the Monitoring and
Evaluation of the Long-range Transmission of Air
Pollutants in Europe (ECE/WMO/UNEP)
ENVIronment SATellite (Europe)
Economic and Social Commission for Asia and the
Pacific (UN)
Education and Training Programme
Network of European Meteorological Services
European Organisation for the Exploitation of
Meteorological Satellites
Food and Agriculture Organization of the United
Nations
Forecast Demonstration Project (WWRP)
Global Atmosphere Watch
GAW Training and Education Centre
Global Climate Observing System
Group on Earth Observation
Global Earth Observing System of Systems
Global Energy and Water Cycle Experiment
(WCRP)
Geographical Information System
Global Observing System
Global Telecommunication System
Hydrological Operational Multipurpose System
Hydrology and Water Resources Programme
Hydrological Cycle Observing System (component
of WHYCOS)
International Atomic Energy Agency
International Civil Aviation Organization
International Council for Science
Information and communication technologies
Intergovernmental Authority on Development
Integrated Global Observing Strategy
International Meteorological Organization
(predecessor of WMO)
Intergovernmental Oceanographic Commission
(UNESCO)
Intergovernmental Panel on Climate Change
(WMO/UNEP)

IPY
IRI
ISDR
JCOMM
JSC
JSTC
LDCs
MDG
MSG
MTN
NASA
NHS
NMC
NMHSs
NMS
NOAA
NWP
OPAG
PWS
RA
RB
RBCN
RBSN
RDP
RMDCN
RMTC
RSMC
SADC
SBSTA
SIDS
SPARC
TCDC
TCP
TECO

TF
THORPEX
TIGGE
TIROS
TRACECA
UNCCD
UNDP
UNEP
UNESCO
UNFCCC
VCP
WCASP
WCDMP
WCDR
WCP
WCRP
WHYCOS
WIS
WWW

International Polar Year
International Research Institute for Climate
Prediction
International Strategy for Disaster Reduction
Joint WMO/IOC Technical Commission for
Oceanography and Marine Meteorology
Joint Scientific Committee (WCRP)
Joint Scientific and Technical Committee (GCOS)
Least Developed Countries
Millennium Development Goal
Meteosat Second Generation
Main Telecommunication Network
National Aeronautics and Space Administration
(USA)
National Hydrological Service
National Meteorological Centre
National Meteorological and Hydrological Services
National Meteorological or Hydrometeorological
Service
National Oceanic and Atmospheric Administration
(USA)
Numerical weather prediction
Open Programme Area Group
Public Weather Services
Regional association
Regular budget
Regional Basic Climatological Network
Regional Basic Synoptic Network
Research and Development Project (WWRP)
Regional Meteorological Data Communication
Network
Regional Meteorological Training Centre
Regional Specialized Meteorological Centre
Southern African Development Community
Subsidiary Body for Scientific and Technological
Advice (UNFCCC)
Small Island Developing States
Stratospheric Processes and their Role in Climate
(WCRP)
Technical Cooperation among Developing
Countries
Tropical Cyclone Programme
Technical Conference on Meteorological and
Environmental Instruments and Methods of
Observation
Trust fund
Hemispheric Observing System Research and
Predictability Experiment
THORPEX Interactive Grand Global Ensemble
Television infra-red observation satellite (USA)
Transport Corridor Europe-Caucasus-Asia
United Nations Convention to Combat
Desertification
United Nations Development Programme
United Nations Environment Programme
United Nations Educational, Scientific and Cultural
Organization
United Nations Framework Convention on Climate
Change
Voluntary Cooperation Programme
World Climate Applications and Services
Programme, including CLIPS
World Climate Data and Monitoring Programme
World Conference on Disaster Reduction
World Climate Programme
World Climate Research Programme
World Hydrological Cycle Observing System
WMO Information System
World Weather Watch
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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 worldwide 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.
(Convention of the World Meteorological Organization, Article 2)
*

On 31 December 2005 (see Annex I).

The Secretariat of the World Meteorological Organization
(as at 31 December 2005)
Secretary-General
M. Jarraud
Deputy Secretary-General
Hong Yan
Assistant Secretary-General
J.R.D. Lengoasa
Cabinet and External Relations Office
Director: S. Chacowry
World Weather Watch Department
Director: D.C. Schiessl

Hydrology and Water Resources Department
Director: A. Tyagi
Regional Activities and Technical Cooperation for
Development Department
Director: J.P. Taalas
Education and Training Department
Director: I. Draghici
Regional Office for Africa
Director: A. Ndiaye

Applications Programme Department
Director: G.I. Kortchev

Regional Office for Asia and
the South-West Pacific
Director: post vacant

Atmospheric Research and Environment Programme
Department
Director: E. Manaenkova

Regional Office for the Americas
Director: post vacant

World Climate Programme Department
Director: B. Nyenzi
Joint Planning Staff for the World Climate Research
Programme*
Acting Director: V. Satyan
Secretariat of the Global Climate Observing System**
Director: D.M. Goodrich
Secretariat of the Intergovernmental Panel on
Climate Change***
Secretary: R. Christ

*
WMO/ICSU/IOC joint programme
** WMO/UNEP/ICSU/IOC joint system
*** WMO/UNEP joint panel
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Resource Management Department
Director: J. Müller
Strategic Planning Office
Director: R. de Guzman
Conferences, Printing and Distribution Services
Department
Director: F.R. Hayes
Linguistic Services and Publications Department
Director: M. Drazenovic-Carrieri

The CD-ROM contains (in pdf format):
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•

WMO Bulletin 55 (1) and 55 (2)

•

MeteoWorld 2005/3, 2005/4, 2005/5, 2005/6, 2006/1, 2006/2

•
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•
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