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Foreword
On the eve of its 50th year, the World Meteorological Organization (WMO)
approved its Fifth Long-term Plan, for the years 2000-2009. This comes at
a unique point in the history of the Earth sciences and their application to
saving life and improving living conditions for all the peoples of this planet.
The end of the second millennium coincided with a period of very rapid
development of techniques for acquiring and processing data related to
weather, climate and water resources . At the same time, our understanding
of the systems that control conditions on the Earth and in its atmosphere is
developing almost as fast. This is giving meteorologists, hydrologists and
oceanographers new abilities - abilities that can be used in almost every
field of human activity to improve performance. These advances promise,
for example, to save more lives from the effects of natural disasters; enhance
the protection of the global environment; increase agricultural production;
improve energy management; increase the safety and efficiency of transportation; and to help those whose job it is to manage the world's
freshwater resources.
This makes WMO's Fifth Long-term Plan particularly important. It is
vital that the Organization's limited resources be focused sharply on the
issues and objectives that will bring the greatest rewards over the next
decade. Our aim is to provide the greatest possible assistance to our
Member countries and the meteorological, hydrological and related services
that they provide and, in so doing, to contribute to the objectives of
sustainable development.
I commend this publication to you in the hope that it will not only
explain the nature of our Fifth Long-term Plan, but that it will also clarify
its importance to the world as a whole. As specifically requested during the
Forty-eighth Session of WMO's Executive Council, it focuses on the benefits
that will accrue from the successful implementation of the Plan.

(G.O.P. Obasi)
Secretary-General
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The Fifth WMO Long-term Plan 2000-2009:
Summary for decision makers

WMO's Fifth Long-term Plan, covering the
first decade (2000 - 2009) of the new millennium, sets out the Organization's plans for
helping the nations of the world to improve
their meteorological and hydrological
services. These services are increasingly vital
to the world economy and to the cause of
sustainable development. Their importance
was highlighted in the Geneva Declaration
of the Thirteenth World Meteorological
Congress (see Appendix I). Studies have
shown that, apart from the incalculable

benefit to human well-being, every dollar
invested in national Meteorological and
Hydrological Services (NMHSs) produces
an economic return many times greater,
often ten times or more (see below). NMHSs
help to:
• Protect people from the effects of
cyclones, floods, droughts, fires and
storms, by providing early warnings that
enable people to protect themselves and
take measures to safeguard their homes
and belongings;
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Economic benefits of meteorological
and hydrological services
A typical factor for the ratio of economic
benefits to an NMHS budget would fall in
the range of 5- 10. As a crude approximation, and given that the global budgets of
NMHSs are about US$ 4 billion, it could
be concluded that the global economic
benefits are therefore in the US$ 20- 40
billion range. Some examples:
• A survey in China showed that the total
annual
socio-economic
benefits
derived from public weather services
are roughly US$ 1 billion;
• In Israel, benefits from frost avoidance
through the correct selection of sites for
avocado plantations, using the National
Frost Atlas, were about US$ 1 million;

•

•

In the United Kingdom, the benefits
from using weather information for
road maintenance and road transport
are estimated to be US$ 167 million a
year;
Studies in the United States show that
the value of improved seasonal weather
forecasts to agriculture in the southeastern part of the country alone is
approximately US$ 145 million a year.

Source: Case studies presented at the International
Conference on the &onomic and Social Benefits of
Meteorological and Hydrological Services (Geneva,
1994)

• Increase the production of food
and fibres, and make crop
production generally more reliable, by providing timely advice
to farmers on likely climate and
weather conditions;
• Improve the management of
natural resources such as water
and energy through forecasts of
precipitation and temperature;
• Minimize or avert the threats
posed by desertification, ozone
layer depletion, acid rain and
climate change by catalyzing
people and governments to
mitigate these threats; and
• Improve the safety and efficiency of travel
by air, land and sea by providing transport operators with the weather forecasts
they need for efficient operation.

WMO at a glance
WMO coordinates the international cooperation needed to develop and improve the
provision of meteorological, hydrological
and related services worldwide. WMO is an
intergovernmental organization with a
membership of 185 Member States and
Territories. Set up in 1950, it became the
specialized agency of the United Nations for
meteorology (weather and climate), operational hydrology and related sciences in
1951. It is the United Nations (UN) system's
authoritative voice on the state and behaviour of the Earth's atmosphere, its interaction
with the oceans, the climate it produces and
the resulting distribution of water resources.
This role is reflected in the WMO Vision (see
page 7 and Appendix II).

WMO undertakes to:
Timely warnings of
natural disasters
• Coordinate the activienable people to
ties of its Member
protect themselves
and safeguard
countries in relation to
their homes and
information, research
properties; a key
area in the Fifth
and training in the
Long-term Plan
areas of weather, water
and climate; and
• Facilitate the development of services that
Improve the wellbeing and safety of
communities, nations
and the whole of
humankind.
Weather and climate know no national
boundaries. International cooperation on a
global scale is therefore essential for the
development of meteorology and operational hydrology. Without WMO, most of the
benefits of meteorology and operational
hydrology, which the world enjoys today,
would disappear.
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Planning for the long term
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To maximize its efficiency, WMO has introduced a system of long-term planning, which
covers consecutive and overlapping 10-year
periods that are reviewed and revised every
four years. The Fourth Long-term Plan covered
1996-2005, and the Fifth covers 2000-2009.
The graphic below summarizes the relationship
between Long-term Plans, the Organization's
four-year Financial Periods and its biennial
Programme and Budget.
The Long-term Plans provide a consolidated set of policies, objectives, strategies and
priorities for the decades they cover, and
include broad guidance to Member countries
on how to formulate their own development
plans for meteorology, hydrology and related
issues. More specifically, Long-term Plans
provide:
• WMO Member nations with a long-term
framework with which to plan their relevant national and international activities;
• WMO bodies with a structure for organizing their activities;
• WMO's Executive Council with a benchmark against which to monitor progress;
• WMO's Secretary-General with guidance
for formulating budget proposals for the
next financial period; and
• Other organizations with a simple statement of approved plans.

The WMO planning framework

WMO's Fifth Long-term Plan was approved
by the Thirteenth World Meteorological
Congress in 1999. It is a strategy-oriented
document which provides an outlook for
WMO policies and priorities, and spells out the
Organization's planned programmes and
activities in a way that will make it easy to
evaluate their implementation. It also provides
broad guidance to Member countries on the
formulation of their own development plans in
meteorology, hydrology and related fields. The
Plan is intended primarily for the heads of
NMHSs and the broader meteorological and
hydrological community.
The Fifth Long-term Plan provides a
short description of WMO, its purposes and
its overall objectives (Chapter 2). It also
describes the opportunities and challenges
relevant to the Organization (Chapter 3).
These provide the basis for setting out WMO
policies and strategy (Chapter 4) and for
identifying global and regional priorities
(Chapter 5). The main part of the Plan is the
chapter on WMO Programmes (Chapter 6),
which outlines the purposes, scope and
overall objectives of each Programme. The
last chapter (Chapter 7) describes the
funding and other resources that will be
required.
The Plan includes several new features, such
as a new format and structure, as well as the
introduction of new elements to facilitate the
monitoring and assessment processes, in which
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Extracts from the WMO Vision

'WMO evolves to meet present and future
requirements of humankind in its capacity as
the specialized agency of the United Nations on
matters relating to the atmosphere, weather,
water and climate as well as their interactions
with the environment including the land,
oceans and biosphere.'
WMO is committed to building a world in
which:
• The principle of free and unrestricted international exchange of meteorological data
and products is maintained.
• Nations, institutions and communities
strengthen their commitment to the collaborative study and monitoring of the planet's
natural systems.
• The potential of early warning systems to
reduce losses from severe weather, flood and
drought is fully realized.
• Collaboration among the geosciences leads
to skillful seasonal forecasts and climate
predictions for phenomena such as El Nifio
and global warming.
• International cooperation leads to an integrated global environmental monitoring and
service system.
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Some major WMO achievements

The World Weather Watch - a unique global
operational system for the collection, exchange
and analysis of weather and other environmental information - makes an invaluable
contribution to international cooperation.

the Alpine Experiment (1982) and the
Coupled Ocean-Atmosphere Response
Experiment (1992- 93) within the Tropical
Ocean and Global Atmosphere (TOGA)
programme. These led to remarkable

Unparalleled
international
cooperation has
been achieved in
satellite activities
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Every country in the world contributes to the
WWW every day of every year for the
common good. The system enables meteorologists to provide forecasts and warnings of
weather-related natural disasters, thus safeguarding lives and property.
WMO has played a pioneering role
in the global coordination of geophysical and
meteorological experiments such as the
International Geophysical Year (1957-58),
the Global Weather Experiment (1978- 79),

progress in weather forecasting and the
geophysical sciences.
WMO spearheaded the efforts to alert
the world community to the potential effects
of increased greenhouse gases such as global
warming, climate change and sea-level rise.
The Organization, together with the United
Nations Environment Programme (UNEP),
established the Intergovernmental Panel on
Climate Change (IPCC) and was instrumental in the adoption of the UN

Framework Convention on Climate Change
(UNFCCC). WMO issues an annual bulletin
on the state of the global climate.
WMO has made valuable contributions
to protecting the ozone layer. It continues to
monitor the ozone layer through the Global
Ozone Observing System of the Global
Atmosphere Watch and to alert the world to
its precarious state through regular bulletins,
in support of the Vienna Convention for the
Protection of the Ozone Layer and its
Montreal Protocol.
The TOGA programme of the World
Climate Research Programme has brought a
breakthrough in climate forecasting. Its
experiments on major swings in the tropical
Pacific during warm episodes, known as El
Niiio, improved the forecasting of these
events.
WMO has helped establish a global
hydrological network for water quality monitoring and water resources assessment which
are a prerequisite for sustainable development and for reducing water-related
hazards, particularly floods and droughts.
This network also supports the work of the
UN Convention to Combat Desertification
(UNCCD) .

Global
WMO
plays
an
meteorological
important role in helping
telecommunication
to reduce the effects of network and hubs
ensure the smooth
natural disasters, through
worldwide flow of
the Yokohama Strategy
information and
data
and Plan of Action for a
Safer World and followup to the International
Decade for Natural Disaster Reduction (IDNDR)
(1990-1999).
WMO has established
a unique framework for
the free and unrestricted
exchange of meteorological data and products among Member countries to sustain
their activities and thus help protect life and
property. This also includes the commitment
to the research and educational community
to provide continued access to meteorological and related data for non-commercial
activities, as well as guidelines on commercial activities related to the provision of
meteorological information and services.
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WMO's eight technical commissions and six
regional associations will play a greater role.
The Plan was developed through an interactive
process involving Member countries and
WMO constituent bodies.
The money required to finance WMO
Long-term Plans comes from various
sources. The Organization plans to spend
SFR 252.3 million from its regular budget
during the first four years of the Fifth Longterm Plan. A further SFR 110.5 million is
expected to be provided from other sources,
such as the United Nations Development
Programme (UNDP), the World Bank,
WMO's own Voluntary Cooperation
Programme (VCP), the Global Environment
Facility (GEF), and bilateral and multilateral
cooperation. Special attention will also be
given to mobilizing resources from the
private sector and individual foundations.
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Realizing these financial targets during a
time of uncertain economic conditions will
be a major challenge. The stakes, however,
are high. The world is entering a period in
which understanding of the geophysical,
biological and social world is increasing
extremely rapidly. At the same time, new
techniques - notably those provided by
satellites and computers - are making it
possible to collect and analyse data in ways
undreamt of only a decade or two ago. The
overall requirements to finance WMO's Fifth
Long-term Plan are actually rather modest
compared to the huge potential benefits that
the WMO Programmes will provide.
Over the years, WMO's achievements
have been substantial in spite of the limited
resources available to the Organization to
operate its programme.

The world at the start of a new millennium
WMO's Fifth Long-term Plan is designed to
cater for a world which is changing fast.
At present about half of the world's
population lives in urban areas which are
increasingly vulnerable to weather- and
climate-related phenomena such as agricultural failures, water shortages, heatwaves and
air pollution. This is particularly true of the
world's megacities - urban conglomerations of more than 10 million people - of
which there are already 21 in the year 2000.
Overall, one in five people will lack access to
safe water supplies and nearly half of the population will have inadequate sanitation. Energy
production will continue to rise, with a high
premium placed on production systems that
minimize carbon dioxide emissions. Meteorological and hydrological data will be critically
important in helping to optimize energy
production and consumption, and expanding
the use of solar and wind energy.

Water supplies will be even more critical,
with demand increasing and the limited
quantity of fresh water available on the
planet increasingly polluted. Demand for
hydrological services will escalate as water
managers strive to cope with increasing
demand and falling supply, and the need for
better water assessment, planning and use
becomes more apparent in both developed
and developing countries.
The atmosphere will also be under
increasing stress. WMO has special responsibilities to the international community in
relation to climate change, ozone depletion
and air pollution. In the next decade,
demand for the services of NMHSs in these
areas is certain to increase. The severity of
the 1997/98 El Nifio event (see page 12) has
greatly increased interest in both seasonal
forecasting in general and El Nifio prediction
in particular. The ability to predict El Nifio

events several seasons or a year ahead now
forms a crucial component of early warning
and disaster preparedness activities in many
of the regions where the effects of El Niiios
are felt.
One of the
most disturbing
50
trends is now
the
apparent
40
Increase
ID
the frequency
and impact of
30
natural disas 20
ters. These are
now estimated
10
to claim, directly
or indirectly, an
average of some
250000 deaths
An increasing number of
a year and to
people have to share limited
cause annual
water resources. This graph
economic losses
represents the average number
of people sharing 700 000 m3
of US$ 50-100
of water per year in different
billion. Some
parts of the world
70 per cent of
natural disasters are related
to changes in weather, climate or water
conditions. Since 1963, more than two billion
people have been affected by natural disas ters such as droughts, forest fires, floods and
hurricanes. Such disasters can cause massive
and long-lived damage. In 1998, Hurricane
Mitch destroyed two-thirds of Honduras'
infrastructure. In the Caribbean, Hurricane
David destroyed half of Dominica's houses in
1979, leaving two-thirds of the population
homeless, and it took five years for the
island's economy to recover.
As populations grow and population
densities increase, the effects of such disasters
are felt ever more keenly. Much can be done,
however, to mitigate their impacts. Recent
technological advances have made it possible
to provide useful weather forecasts and warnings over ten-day periods, and on expected
weather patterns several seasons in advance.

This information has already been used to
minimize the negative consequences of
natural disasters on water resource management, energy use, transportation, food
production and other activities. While action
1950
1995
2025
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"'

Megacities
in the year
2000
Africa
Cairo
Lagos
Asia
Beijing
Bombay
Calcutta
Delhi
Dhaka
Karachi
Manila
Os aka
Seoul
Shanghai
Tianjin
Tokyo
Europe
London
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South America
Buenos Aires
Rio de Janeiro
Sao Paulo
North America
Los Angeles
Mexico City
New York
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h elping to bridge the gap b etween NMHSs in
to prevent physical damage may b e limited,
many lives can be saved. The super typhoon
developed countries and those in developing
Winnie affected 12 million people in China in
countries will thus become even more
1997. Despite its ferocity, which resulted in the
important.
Over the longer term, the effects of globalevacuation of over one million people, the
death toll was restricted to 19 by the effectiveization will be substantial. The increasing
ness of the warnings and response.
tendency to
promote
market-based
The value of such activities is now beyond
economies has already led many nations to
reconsider the role of public services.
question: studies show that for every dollar
spent on prevention and preparedness, some
NMHSs have not escaped this trend, and this
has led to an examination of cost-recovery,
US$ 100 to 1000 are required for an equivacommercialization and even the privatizalent effect after a disaster. Over the next
decade, NMHSs will therefore be asked to
tion of NMHSs; the aim being to develop
more flexible, affordable and cost-effective
play increasingly important roles in
exchanging information on disasters,
services which are more user-oriented,
mitigating their impacts
and joining international
schemes to these ends.
At the same time, the
world's ability to generate
and handle meteorological
and hydrological data will
increase spectacularly, leading to better data collection,
improved computer models,
better weather and climate
prediction, and increasing
use of Geographical Information Systems. The advances expected over the
storage, transport
next ten years are likely to be
spectacular, exceeding during storms.
h
c
possibly greatly - the rapid
a er gging of fields as a result o . recurring periods
changes experienced over
o rain reduced agri~ tut'al productio
the previous two decades.
,.
This will provide WMO
R .
and NMHSs with many
other regions, the absence of
new opportunities and
storms and rctin& led to p~;olongea ry spells, loss of
e reduction in water supplies.
challenges.
s and spread of wildfues were also more
Better communications
frequent d ' ·
ended dry periods.
and faster computers, for
example, will mean that
• Increased mci ence of disease was an outcome of
prolonged d"
·on to weather and rainfallpatterns
meteorological and hydrological services will not only
over many mond1s that resulted in contaminatio f
water supplies and a more favourable environment
become increasingly decentralized but also increasfor diSease~g vectors.
ingly useful. WMO's role in

Urban areas are
increasingly
vulnerable to
weather- and
climate-related
phenomena

responsive and innovative. While such aims
are praiseworthy, it is vital that they do not
undermine the effectiveness and efficiency of
NMHSs, particularly at a time when their
services are in need of constant modernization to keep up with technical advances and

when the potential of these services to save
lives and protect society are increasing so
fast. These considerations have played a
major role in shaping WMO's Fifth Longterm Plan.
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Roles, objectives and strategy for the decade
During 2000-2009, WMO will have two
major roles:
• To strengthen the NMHSs of its Member
States; and
• To promote sustainable development
through the increased use of meteorological and hydrological services.

Strengthening the NMHSs
WMO will help its Member countries to
establish modern NMHSs and benefit fully
from international activities in the field. This
will involve encouraging Member countries
to help one another by exchanging information on techniques and technology, and
identifying future long-term needs for meteorological and hydrological records. In
addition, WMO will encourage governments
to provide free and unrestricted access to

their meteorological and hydrological data,
and to participate in relevant research . For its
part, WMO will concentrate on improving
the effectiveness of its technical commissions, and encourage its regional associations
to carry out scientific and technical
programmes that will contribute to the work
ofNMHSs.

Encouraging
sustainable development
The key to encouraging sustainable development will be for WMO to work closely with
regional and international programmes on
meteorology and hydrology, particularly
within the framework of Agenda 21 and
international agreements on climate, desertification, biodiversity and natural disasters.
The Organization will promote awareness of

the importance of climate to development,
and provide its 'expert opinion' on geophysical and geochemical issues when asked to do
so. It will also contribute to monitoring,
research and assessment of the environment,
and help build up national capacities in
related areas. The Organization plans to work
more closely with other organizations,
particularly the Food and Agriculture
Organization of the United Nations (FAO);
International Civil Aviation Organization
(ICAO); International Maritime Organization (IMO); Intergovernmental Oceanographic Commission (IOC) of UNESCO;
International Telecommunication Union
(ITU); United Nations Office for the
Coordination of Humanitarian Affairs
(UN/OCHA); United Nations Educational,
Scientific and Cultural Organization
(UNESCO); United Nations Environment
Programme
(UNEP); World Health
Organization (WHO); and International
Council for Science (ICSU) .

The major objectives of WMO for the
next decade, as set down in the Long-term
Plan, are to:
• Global observations: help integrate global
and regional observational programmes
for the entire earth system, and stimulate
the free and unrestricted exchange of
observations between NMHSs;
• Forecasting and prediction: improve the
capacity of centres with specialized abilities and responsibilities to disseminate
data and products for use by other
centres, and build up the ability of
centres in less developed countries to
analyse this information;
• Public understanding: ensure that all
countries understand better the value of
weather and climate information, and the
forecast and warning services provided
byNMHSs;
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Recent natural disasters
Major disasters over the past four years include the following:
• A cyclone in the Indian province of Gujarat in June 1998 killed more than 10000 people;
• Hurricane Georges caused damage estimated at US$ 10 million in the Caribbean in
September 1998;
• Hurricane Mitch led to more than 9 000 deaths in Nicaragua and Honduras in October
1998, and caused major setbacks to development plans;
• Flooding of the Yangtze river in China between late June and mid-August 1996 affected
20 million people and caused economic losses of more than US$ 20 billion;
• Flooding in Central Europe in 1997 caused economic damage estimated at US$ 2.9
billion in Poland and US$ 1.8 billion in the Czech Republic;
• Severe floods were also recorded in 1997 in Kenya, Myanmar, Somalia, the United States
and along the Pacific coast of Latin America;
• Earth tremors caused major destruction in many towns and villages in central Italy in
1997, as did mudslides in 1998; and
• In 1997, earthquakes claimed the lives of more than 2 300 people in the Islamic Republic
of Iran.
Source: GE0-2000, UNEP and Earthscan, 1999

• Disaster mitigation: contribute to the
Yokohama Strategy and Plan of Action for
a Safer World and fo llow-up to the
International Decade for Natural Disaster
Reduction (1990-1999);
• Water resources: help countries and
regions improve the management of
their freshwater resources;
• Improve services: help Member countries
develop their ability to provide specialized
meteorological and hydrological services;

• Sustainable development: contribute,
through the monitoring, research and
prediction facilities of national Services, to
sustainable development in all countries;
• Capacity building: bridge the gap
between the NMHSs of developing and
developed countries;
• Commercial activities: follow up the
commercial activities of Member countries and promote cooperation with the
private sector;

15

WMO is committed to strengthening
NMHSs: (above) meteorologist at work at
Hong Kong 's new airport
(Chek Laptok), (left) meteorological center
in Phuket, Thailand

•

Climate: ensure that WMO exerts effective international leadership in the UN
system on climate activities and provides
authoritative statements on matters
related to climate and climate change;
• Environmental quality: contribute to efforts
to understand, arrest and reverse the degradation of the atmosphere and the marine and
hydrological environment, and provide
warnings of emergencies and disasters;

• Urban environment: promote knowledge of the urban environment and the
use of this information in planning,
building and operating urban areas;
• Economic benefits: help find better ways
of evaluating the effectiveness and
economic benefits of meteorological and
hydrological services.
The key elements ofWMO's strategy for
achieving these objectives over the next ten years
are summarized on the next page.

Highlights from regional priorities
Region I (Mrica)
Using numerical weather prediction to improve seasonal and interannual forecasts
Strengthening a number of key meteorological centres
Developing public weather services to improve the visibility of NMHSs
Improving understanding of the threat posed by climate variability and change

Region II (Asia)
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Maintenance of existing systems for observation, communication and data processing
Free and unrestricted exchange of data and products
Preventing and mitigating the effects of natural disasters
Developing public weather services to increase understanding of the value of weather and
climate information
Building up the capacities of the NMHSs
Planning and managing water resources
Climate monitoring, research and prediction

Region Ill (South America)
Modernizing the regional telecommunication system
Improving water resource management
Reducing the impacts of natural disasters through early warning
Climate change, including El Niflo impacts
Maintaining the basic climatological network
Enhancing the role of meteorological and hydrological services in development
Environmental issues such as air and water quality
Improving the use made of hydro meteorological data in different economic sectors
Coordinating national contributions to regional projects

Region IV (North and Central America)
Enhancing the role of NMHSs in development
Improving the use made of hydrometeorological data in different economic sectors
Studying the meteorological and hydrological aspects of managing environmental resources
Cooperation on research and development
Preventing and mitigating the effects of dangerous weather and climate phenomena
Addressing vulnerability to climate variability and change, including El Niiio and sea-level
change
Addressing the effects of human activity on climate
Environmental issues, including air quality, water pollution, transport of pollution to polar areas
and influence of polar areas on climate
Free and unrestricted exchange of data and products

Region V (South-West Pacific)
Preventing and mitigating the effects of natural disasters
Developing seasonal and interannual forecasts to provide, inter alia, an effective drought
warning system
Strengthening the Regional Specialized Meteorological Centre and the Nadi Tropical Cyclone
Centre
Implementing a climate monitoring network
Improving understanding of the threat from climate change
Providing advice to governments on climate issues
Full implementation of the Global Atmosphere Watch station in Indonesia
Meetings on environmental issues and sustainable development
Integrating all countries into the work ofWMO
Strengthening collaboration with regional bodies
Enhancing the role of NMHSs in development
Improving awareness of climate change and its impacts
Strengthening the observation network, particularly of the upper-air observation network
Provide assistance to Member countries to develop their NMHSs

Region VI (Europe)
Implementing the Regional Basic Synoptic Network Plan
Improving local weather forecasts and severe weather warnings
Implementing a regional telecommunication system with a high level of service
Assessment of new observing technologies
Improving international cooperation in public weather services
Flood and severe weather forecasting and warnings
Providing advice on environmental issues, including climate change and accidental release of
hazardous materials
Strengthening the NMHSs of the less-developed countries
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World Climate
Programme (WCP)

Atmospheric Research and
Environment Programme (AREP)

WCP helps countries make good economic
and social use of climate information within
the terms of the Climate Agenda - an integrating framework for international climaterelated studies, and the conventions on
climate change, biodiversity and desertification. Its internationally coordinated projects
are aimed at improving understanding of
climate change and its impacts, and the
development of strategies for responding to
climate variability and change. WCP also
provides an authoritative scientific voice on
climate and climate change. A number of

AREP promotes atmospheric research and
development and related technology transfer
between Member countries. It includes the
Global Atmosphere Watch (GAW), which
integrates monitoring and research activities
carried out under the Global Ozone
Observing System (G0 3 0S), and the
Background Air Pollution Monitoring
Network (BAPMoN), a system to detect
changes in the composition of the atmosphere. AREP also includes research on
weather prediction, on tropical meteorology
relating to studies of monsoons, tropical

20

WMOis
enhancing its
research and
applications
efforts to alleviate
the problems
associated with
desertification

other climate-related programmes and
activities, such as the Global Climate
Observing System
a collaborative
programme between WMO, the IOC of
UNESCO, UNEP and ICSU - are also associated with the World Climate Programme.

0

~

cyclones, rain-producing tropical weather
systems and droughts, and on the physics
and chemistry of clouds and weather
modification.

Addressing key
concerns such as
atmospheric
pollution (left) and
land use (bottom)
are at the heart of
WMO 's activities

Applications of Meteorology
Programme (AMP)
The Applications of Meteorology Programme
includes four applications of meteorology:
• Public weather services, including
mitigation of natural disasters;
• Agricultural meteorology;

• Aeronautical meteorology; and
• Marine meteorology and associated
oceanographic activities.
AMP supports the development of the
infrastructure and services that enable these
applications to benefit national and international economic and social activities.

21

Hydrology and Water Resources
Programme (HWRP)

Technical Cooperation
Programme (TCO)

HWRP is concerned with assessing the
quantity and quality of water resources to
meet the needs of society, reducing waterrelated hazards and maintammg or
improving the condition of the global
environment. HWRP also helps in the
standardization of hydrological observations, the transfer of hydrological techniques
and methods, and is closely coordinated
with UNESCO's International Hydrology
Programme.

TCO helps organize the transfer of meteorological and hydrological knowledge and
techniques between Member countries.
Special emphasis is given to developing a
wide range of services related to weather
prediction, climatology and hydrology, and
to supporting ETRP. Other efforts include
supporting developments that will contribute to capacity building as part of the
Agenda 21 programme. Funding comes
from a variety of sources including UNDP,
WMO's VCP,
Trust
Funds
and the WMO
regular budget.
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Better
management of
fresh water (left)
and coastal
resources (right)
will play a crucial
role in achieving
sustainable
development in
coming decades

Education and Training
Programme (ETRP)
ETRP helps Member countries ensure that
they have the trained meteorologists, hydrologists, engineers and technicians needed to
carry out national, regional and international
programmes in meteorology and operational
hydrology. Many ofETRP's efforts are directed
towards capacity building for sustainable
development and towards increasing the
ability of institutions in developing countries
to use new technology.

Regional Programme (RP)

Financing the Plan

RP provides a framework within which WMO
Programmes can be implemented at the
national, subregional and regional levels.
It helps ensure that regional needs and capabilities are considered in the planning,
implementation and evaluation ofWMO's
scientific and technical programmes. RP is
linked to and addresses issues that cut across
the other major WMO Programmes and which
have particular relevance at regional levels. The
Programme also interacts with the activities of
subregional economic groupings and other

WMO's Fifth Long-term Plan comes at a
unique point in history. Never before have
the potential social and economic benefits of
meteorological (including climatological)
and hydrological data been so great.
Nevertheless, the economic situation and the
increasing desire of governments to review
the operation and financing of their NMHSs
mean that it is increasingly difficult to make
the state sector investments needed to realize
the full potential ofWMO's Plan for the first
decade of this millennium.
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regional organizations. Hence, RP contributes
to the solutions of regional issues and global
issues of importance to society, as well as to the
realization ofWMO objectives.

The range of potential sources of funds
includes the following:
• The resources of individual Member
countries, which are used to finance their
own share of internationally agreed
WMO Programmes;
• WMO's regular budget;
• Extra-budgetary resources including:
- Resources for Technical
Cooperation;
- Contributions from Member
countries and donor agencies to
cooperative agreements;

WMO Programmes and their components
World Weather Watch Programme

World Climate Programme

Global Observing System
Global Telecommunication System
Global Data-processing System
WWW Data Management
WWW System Support Activity, including
Operational Information Service
Instruments and Methods of Observation
Programme
WMO Satellite Activities
Tropical Cyclone Programme
Emergency Response Activities
WMO Antarctic Activities

Coordination activities within the Climate
Agenda
Support to climate change-related activities
including IPCC and the Conventions on
Climate Change, Biodiversity and
Desertification
Global Climate Observing System
World Climate Data and Monitoring
Programme
World Climate Applications and Services
Programme
World Climate Impact Assessment and
Response Strategies Programme
World Climate Research Programme
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-

Contributions from the private
sector and non-governmental
organizations;
- Special funds, including voluntary
ones, established to support
individual programmes.

National resources
Worldwide, substantial resources are
committed at the national level, and through
bilateral and multilateral arrangements, to the
work of NMHSs and related institutions. In
particular, Member countries operate
national observing, telecommunication and
data-processing systems, provide meteorological and hydrological services to user

communities, and allocate funds for related
research and development programmes. Such
systems can be expensive to create and
operate but funds directed to these ends
should be regarded as investments rather
than expenditures: they will normally repay
themselves many times over within a relatively short time. An increasing number of
Member countries are expected to develop
bilateral and multilateral cooperative
arrangements because these are cost-effective
ways of developing new techniques, setting up
and running sophisticated facilities to
provide national and regional services, and
training and developing staff.

Atmospheric Research and
Environment Programme

Hydrology and Water Resources
Programme

Support to ozone and other environmentoriented conventions
Global Atmosphere Watch
World Weather Research Programme
Tropical Meteorology Research Programme
Programme on Physics and Chemistry of
Clouds and Weather Modification
Research

Programme on Basic Systems in Hydrology
Programme on Forecasting and
Applications in Hydrology
Programme on Sustainable Development of
Water Resources
Programme on Capacity Building in
Hydrology and Water Resources
Programme on Water-related issues

Applications of Meteorology
Programme

Education and Training
Programme

Public Weather Services Programme,
including Mitigation of Natural
Disasters
Agricultural Meteorology Programme
Aeronautical Meteorology Programme
Marine Meteorology and Associated
Oceanographic Activities Programme

Human resources development
Training activities
Education and training fellowships
Support to training events under other
WMO major Programmes

Technical Cooperation Programme
WMO Voluntary Cooperation Programme
Regular budget cooperation activities
Other components of the Programme

Regional Programme

The regular budget

Extra-budgetary resources

WMO's regular budget supports the coordinated actions needed at global and regional
levels to execute WMO policies, especially
those aimed at strengthening the core activities of national services. The regular budget
is mainly provided by Member countries,
and will not exceed SFR 252.3 million during
the period 2000-2003. The chart overleaf
shows the relative allocation between the
WMO Programmes.

Extra-budgetary resources are used mainly
to support some elements of the scientific
programmes, capacity building in developing countries, improvements in the global
observations and environmental monitoring
systems, research and cooperative develop ment. Extra-budgetary resources include
those made available through UNDP
projects, WMO's VCP to which Member
countries contribute in cash or in kind, Trust
Funds, cooperative project arrangements,
and special voluntary funds . The activities
supported by extra-budgetary resources are
normally closely linked to Programmes
supported by the regular budget. Investment
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in meteorology, hydrology and related services through extra-budgetary resources is
likely to be highly rewarding to donors.
The extra-budgetary resources expected
to be available during the period 2000-2003
amount to approximately SFR 110.5 million.
Substantial efforts will be made to realize this
target; nonetheless, the provision of these
funds depends on decisions made outside the
Organization. WMO Member countries, in
particular their NMHSs, will play a major
role in securing these extra-budgetary
resources . WMO and its Member countries
will help attract financing by preparing
output-oriented project proposals in priority
areas.
Resources for Technical Cooperation,
including funding WMO's TCO, are expected
to be obtained through the VCP, Trust Funds,
UNDP funding including Capacity 21, GEF,
multilateral and bilateral cooperation, funding
from the World Bank and regional development banks, and contributions from the private
sector.

Conclusion
There are unprecedented returns likely from
the use of new knowledge and technology in
meteorology and hydrology. Due consideration should therefore be given by countries
and funding institutions to according a high
priority to investments in these areas. For its
part, the Organization will itself seek every
opportunity to open up new resource possibilities and increase contributions from
existing sources. Only in this way can the
nations of the world benefit fully from the
potential of new advances in WMO-related
fields to improve living conditions, and
safeguard life and property.

Overall coordination
and public information

Programme
Education and
Training
Programme

World Climate
Programme

Applications
of Meteorology
Programme
Atmospheric Research and
Environment Programme

Regional Programme

APPENDIX!
Geneva Declaration of the
Thirteenth World Meteorological Congress

We, the delegates from 1 70 Member States
and Territories of the World Meteorological
Organization (WMO), meeting in Geneva
from 4 to 26 May 1999 at the Thirteenth
World Meteorological Congress, declare as
follows:
We NOTE that the United Nations
General Assembly, the Economic and Social
Council and the regional economic and
social commissions have appealed to WMO
to contribute, within its field of competence, to the action taken at the international, regional and national levels to
promote and support sustainable development, especially activities pertinent to
weather- and climate-related natural disasters, climate change and the protection of
the environment.
We FURTHER NOTE the contributions
already made by, and through, WMO in
response to the above appeal, particularly
through the global ensemble of national
Meteorological and Hydrometeorological
Services which is crucial to international
strategies for the protection of the global
environment such as in addressing climate
change and stratospheric ozone depletion
issues, among others.
We RECOGNIZE the importance of a unique
and integrated international system for the
observation, collection, processing and
dissemination of meteorological and related
data and products, implemented within the
framework of WMO's World Weather Watch.
We are AWARE of the need to ensure the
appropriate implementation of the letter
and spirit of Resolution 40 adopted by the
Twelfth World Meteorological Congress on
the "WMO policy and practice for the international exchange of meteorological and

related data and products, including
guidelines on relationships in commercial
meteorological activities" .
We APPEAL to all Governments to ensure
that the national practices in force in their
countries, especially through their national
Meteorological and Hydrometeorological
Services, conform with the above referred
policy, practice and guidelines for the international exchange of meteorological and
related data and products.
We REAFFIRM the vital importance of the
mission of the national Meteorological and
Hydrometeorological Services in observing
and understanding weather and climate
and in providing meteorological and related
services in support of national needs. This
mission may be expressed as a contribution
to national needs in the following areas:
(a) Protection of life and property;
(b) Safeguarding the environment;
(c) Contributing to sustainable development;
(d) Ensuring continuity of the observations
of meteorological and related data
including climatological data;
(e) Promotion of endogenous capacity
building;
(f) Meeting international commitments;
and
(g) Contributing to international cooperation.
We are coGNI Z ANT that, weather and
climate systems do not recognize political
borders and are continuously interacting .
Hence, no one country can be fully selfreliant in meeting all of its requirements for
meteorological services and countries need
to work together in a spirit of mutual assistance and cooperation .
We EXPRESS deep concern about the
potential impacts on the provision of
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meteorological services worldwide of any
development which endangers the unique
and integrated international system for
obtaining and exchanging meteorological
and related data and products, a system
which has benefited the global community
for over 100 years. These developments can
adversely affect the effective and efficient
provision of appropriate meteorological
data, information, products and services, as
well as the role and operation of national
Meteorological and Hydrometeorological
Services, resulting in unfavourable impacts
on national economies, the environment,
the well being of peoples and the whole
world community.
We RECOGNIZE that it is for the various
stakeholders in each country, in full awareness of their country's national goals,
requirements, resources and aspirations to
evaluate and decide on a country-specific
strategy for future provision of meteorological and related services and to find the
greatest possible harmony between the
principle of their national sovereignty and
their international obligations under the
WMO Convention and other related environmental treaties and agreements.

We URGE that whatever form or model
the national Meteorological and Hydrometeorological Services take, government
financial support be provided to operate
and maintain the required relevant basic
infrastructure, monitoring and services in
the national and global public interest, and
that such support be strengthened where
needed.
We CALL on all Governments to give due
consideration to the statements expressed
in this Declaration. We believe that this will
be in the interest of sustainable development, in support of national economies and
social progress and that this contributes
significantly to the reduction of loss of life
and property caused by natural disasters
and other catastrophic events, as well as to
safeguard the environment and the global
climate for present and future generations
of humankind.

APPENDIX!!
World Meteorological Organization in the Service of Humankind:
A Vision for the twenty-first century

The World Meteorological Organization (WMO)
looks forward to the twenty-first century with
much enthusiasm and excitement. WMO seeks
to enhance even more international collaboration in meteorology, hydrology and related
fields. lt will particularly explore various avenues
for further strengthening the core activities of,
and vital services provided by, national Meteorological and Hydrological Services (NMHSs) in
support of national, regional and global needs,
as well as further harnessing meteorology,
hydrology and related fields to contribute more
fully to sustainable development.
WMO builds on a tradition of competence
which has been passed on from its predecessor,
the International Meteorological Organization
(I MO) founded in 1873. WMO evolves to meet
present and future requirements of humankind
in its capacity as the specialized agency of the
United Nations (UN) on matters relating to the
atmosphere, weather, water and climate, as well
as their interactions with the environment
including the land, oceans and biosphere.
WMO has promoted progress in meteorological and hydrological sciences and services;
these have made an outstanding contribution
to the safety and welfare of humankind, the
economic development of nations and the
protection of the global environment through
the twentieth century and are poised to make
an even greater contribution in the twenty-first
century.
Under WMO leadership and within the
framework of its Programmes, national
Meteorological and Hydrological Services have
played and will continue to play an increasing
role in serving humankind. The establishment of
national Meteorological and Hydrological
Services charged with systematic monitoring
of atmospheric and related environmental

conditions and the provision of scientificallybased forecasting and warning services has
enabled the governments of virtually every
nation in the world to:
• Forewarn and protect their national communities from the threat of tropical cyclones,
floods, droughts, forest fires, severe storms
and other weather-induced natural disasters;
• Underpin the safety and efficiency of travel
by air, land and sea;
• Enhance the reliability and productivity of agriculture and the availability of food and fibre;
• Manage their water, energy and other
resources in an efficient manner;
• Anticipate and move to avert, or minimize,
the impacts of desertification, ozone layer
depletion, acid rain and climate change and
other threats to the global environment that
have become more prominent in the
second half of the twentieth century.
These and the many other benefits wh ich
modern society derives from meteorological,
hydrological and related sciences and services
have been made possible through a unique
system of international cooperation among
nations which dates back to the nineteenth
century. This has flourished in the second half of
the twentieth century under the WMO
Convention and it will be critically important to
human progress, and to an effective strategy for
safeguarding the planet in the twenty-first century.
The existence and concept of operation of
WMO result from the global nature of weatherand climate-forming processes and the longstanding recognition that nations working
together in global meteorological data collection,
their exchange and processing, can provide the
foundation for the provision of essential meteorological services in all countries more effectively
and at far lower cost than would be possible with
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the individual nations working alone.
Meteorology is one of the most inherently international of all forms of human endeavour and
WMO is recognized as a model of international
cooperation within the UN system.
The WMO vision for the twenty-first century
is for a world which will benefit ever more greatly
from the unique framework of cooperation that
has been laid down during the twentieth century
and the remarkable scientific and technological
advances that have been the product of that
cooperation. WMO is committed to exerting its
utmost in building a world in which:
• Nations will continue to recognize the inherently cooperative nature of international
meteorology and will continue to work
closely together within the framework of
cooperation which underpins the WMO
Convention;
• The principle of free and unrestricted internationa l exchange of basic meteorological
data and products will be maintained and
strengthened, as will the practice and guidelines relating to this;
• Nations and scientific institutions and
communities maintain and strengthen their
commitment to collaborative study and
monitoring of the natural systems of the
planet and the related global concerns;
• The potential of meteorological and hydrological early warning systems to reduce the
loss of life and property in severe weather,
flood and drought developed through the
International Decade for Natural Disaster
Reduction (IDNDR), and its follow-up activities will be fully realized and implemented
early in the twenty-first century;
• Collaboration among the geosciences,
particularly between the atmospheric and
ocean science communities and institutions,
will lead to the development of skillful
systems for seasonal forecasts and climate
predictions such as on the El Nifio phenomenon and global warming; operational
systems will be put in place to foster effective use of existing and forecast information
for the social and economic benefit of all
nations; in turn, nations will be encouraged
to continue activities which lead to an
improved appreciation of the social and

economic benefits from the effective and
efficient use of information and products
provided by NMHSs;
• Increasing cooperation between the meteorological, oceanographic and hydrological
communities and institutions will lead the
way towards an integrated global environmental monitoring and service system built
on the foundation of the WMO World
Weather Watch (WWW) and serving the
needs of the full range of national and international users for meteorological and related
environmental services; enhanced joint
activities with other international organizations will be even more important, including
in improving appreciation of the work of
NMHSs;
• WMO will work closely with the many other
agencies in the international system to
provide an increasingly effective forum and
voice for the application of meteorological,
hydrological and related sc iences and
knowledge to serve the needs of the citizens
of all countries.
In moving towards the twenty-first century,
WMO also faces challenges which come with
the changes surrounding it and within i t - its
overall environment, resources and aspirations.
A broad range of external and internal factors,
including political and socio-economic developments, as well as advances in science and
technology, will affect WMO as it approaches
and traverses the next century. WMO intends
to proactively turn these challenges into opportunities to be able to serve better its Members.
These challenges include the need for a
further crystallization of WMO's role and interaction within the United Nations system,
particularly in enhancing coordination in the
geosciences and their applications. A key to
greater effectiveness in international cooperation on the world's weather, water and climate
information and services lies in closer collaboration among the geosciences, especially those
dealing with meteorology, oceanography,
hydrology and geology.
Challenges are also being faced in connection with a strategic area of concern that has
been of paramount interest to WMO and its
Members- the role and operation of the

NMHSs. A major challenge relates to ensuring and enhancing the international exchange
of data and products. The free and unrestricted
exchange of meteorological and related data
and products has been, and will continue to be,
a basic requirement and fundamental feature of
international cooperation in the work of WMO;
this will be carried out in consistence with
adopted policy as well as with recognized practice and guidelines.
A related challenge is the increasing trend to
review and reassess the mission and mandate of
national Meteorological or Hydrometeorological
Services (NMSs) and consider alternative service
delivery, i.e. other ways by which the required
services can be provided. The challenge generally is to develop more flexible, affordable and
cost-effective delivery arrangements which are
more user-oriented, responsive and innovative.
Economic considerations have led sometimes to
the examination of the possibility of cost-recovery
and commercialization in connection with the
provision of relevant services.
The provision of weather, water and climate
information and services by NMHSs to meet
national requirements and international commitments has relied, and will continue to rely, on
international cooperation. lt should be recognized that no one country can be fully self-reliant
in this respect; WMO encourages that any
national strategy for the provision of the relevant
information and services should build upon, and
not weaken, the framework of international
cooperation. The core weather, water and
climate services are public goods and it would
be essential to ensure that the related basic activities continue with public sector support.
The availability of freshwater resources in
sufficient quantity and appropriate quality will
be an important concern for WMO and its
Members. The hydrology and water resources
component in WMO will be enhanced and an
increased participation of the hydrological
community in the activities of the Organization
is part of the WMO vision.
In order to ensure the realization of this
vision, the WMO Member countries and the officers and members of its constituent bodies
commit themselves to the promotion and
strengthening of international cooperation in

meteorology, hydrology and related disciplines
and to ensuring that the manifold benefits of this
cooperation flow freely to all nations.
These benefits include those that will accrue
from addressing priority, new and emerging
issues such as poverty, food security, habitat, as
well as the role of women, non-governmental
organizations and the private sector. Members'
support in global issues of concern to the
Organization will be critical. At the same time,
it is recognized that there are variations in the
situation of the different countries as well as various ways Members and NMHSs can contribute
towards the realization of the WMO vision and
their responsibilities for the provision of the relevant services to meet national and international
commitments.
In this connection, there are likely to be
constraints posed by resources limitation and
these will be further addressed in the future. The
resources attached to NMHSs should be seen as
investments, rather than expenditures, which
will enable them to better contribute to society
and the economy.
WMO will also continue to promote the
development and enhancement of the relevant
capabilities of its Members, particularly those
related to weather, hydrological and climate
predictions. This includes helping to ensure the
provision of an enabling environment with
appropriate policy and legal frameworks, institutional development, human resources
development and strengthening of management systems. All these redound to the
advantage of national and global communities.
WMO is ready and willing to play, in a highly
dynamic fashion, its important part in delivering
the benefits which meteorology, hydrology and
related sciences and services hold in store for the
global community. All its programmes and
constituents bodies share the common vision of
WMO in the service of humankind in the
twenty-first century.
In the year 2000, WMO will observe its fiftieth anniversary. This observance will be marked
by showcasing its achievements as well as
drawing attention to the challenges before it.
WMO will look forward to the next 50 years of
service to humankind, in collaboration with its
traditional and new partners.
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A brief history
1853
1873
1947
1950
1951
1957
1963
1971
1972
1974
1976
1977
1978/79
1979
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1983
1985
1987
1988
1989

1990
1992
1993
1995
1997
1998
1999
2000

First International Meteorological Congress
WMO's predecessor, the International Meteorological Organization, established
WMO's Convention agreed at Conference of Directors of Meteorological Services
WMO's Convention enters into force on 23 March
WMO becomes a specialized agency of the United Nations
Global Ozone Observing System set up
World Weather Watch launched
WMO Tropical Cyclone Project established, later upgraded to the Tropical Cyclone
Programme
WMO's activities in the field of operational hydrology designated as the WMO
Operational Hydrology Programme
The GARP (Global Atmospheric Research Programme) Atlantic Tropical Experiment
(GATE)
WMO conducts first international assessment of the state of the global ozone
Integrated Global Ocean Services System (IGOSS) established jointly by WMO and
the Intergovernmental Oceanographic Commission (IOC) of the United Nations
Educational, Scientific and Cultural Organization (UNESCO)
Global Weather Experiment and Monsoon Experiments within GARP
First World Climate Conference held, which led to the establishment of the World
Climate Programme
WMO Long-term Planning process established
Vienna Convention on the Protection of the Ozone Layer
Montreal Protocol on Substances that Deplete the Ozone Layer
WMO/UNEP Intergovernmental Panel on Climate Change (IPCC) established
Global Atmosphere Watch established to monitor atmospheric composition; WMO
and UNEP initiate the process which led to negotiations of a United Nations
Framework Convention on Climate Change and the first meeting of the United
Nations Intergovernmental Negotiating Committee in 1991
Second World Climate Conference initiates the Global Climate Observing System;
International Decade for Natural Disaster Reduction begins; First IPCC Assessment
report produced
United Nations Conference on Environment and Development (the 'Earth Summit')
leads to Agenda 21
Negotiation of United Nations Convention to Combat Desertification; World
Hydrological Cycle Observing System (WHYCOS) launched
Climate Information and Prediction Services (CLIPS) established; Second IPCC
Assessment report produced
El Nifio/Southern Oscillation warm episode and severe weather events across the
world; Kyoto Conference establishes targets and timetable for reduction of greenhouse gas emissions
One of the strongest El Nifio events continues with the highest annual global temperature on record; the latest Scientific Assessment of Ozone Depletion produced
Inauguration of new WMO Headquarters in Geneva
The World Meteorological Organization celebrates its 50 Years of Service

