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The Secretary-General
of WMO, Professor
G. 0. P. Obasi (second
from right), at the
United Nations
Conference on
Environment and
Development during
the ceremony to open
the UN Framework
Convention on Climate
Change for signature
(Prendergast/UN)

work Convention on Climate Change".

Secretary-General

There has been a gradual recognition, over
several decades, that there are ways of
achieving economic development without
adversely affecting the environment or future
generations. Moreover, these newer ways
would make that economic development, so
sorely needed, much more long-lasting in its
beneficial effects. Internationally, the recognition became widespread in 1992.
The UN Conference on Environment and
Development (UNCED), June 1992, marked a
turning point in the thinking of nations about
issues of development and of environment.
The main concept underlying UNCED and
embodied in the key instruments (see box)
agreed by leaders of almost all countries is that
of "sustainable development". This concept
takes the world beyond the weighing of
environmental concerns against economic
development to a view that, unless there is
integration of environmental concerns into
development activities, such development will
not be sustainable.

most countries where response to UNCED
is a priority. Concurrently, WMO, the primary
intergovernmental body in atmospheric sciences and operational hydrology, has modified

UNCED Instruments
•

Rio Declaration

•

Agenda 21

•

Convention on Biological Diversity

•

Framework Convention on Climate
Change

•

Statement of Forest Principles

•

International Convention to Combat
Desertification

Strategies component is coordinated by the United Nations Environment Programme.
The Atmospheric Research and Environment Programme promotes atmospheric research, in
particular through the Global Atmosphere Watch, which integrates monitoring and research
activities carried out under the Global Ozone Observing System and the Background Air
Pollution Monitoring Network and serves as a system to detect changes in the composition of
the atmosphere. The programme also includes weather-prediction research; a Tropical
Meteorology Research Programme relating to studies of monsoons, tropical cyclones, rainproducing tropical weather systems and droughts; and a programme on physics and chemistry
of clouds and weather modification.
(contd. on p. 3)

its programmes to address the international
challenges of UNCED.
As a specialized agency of the United
Nations, WMO has had a long history of coordination of international activities in these fields. It
provides the international standards, methods
and framework within which Meteorological and
Hydrological Services provide weather, climate,
water and related environmental information and
services to decision-makers. It also provides for

the world-wide free exchange of data to make
such services possible. WMO's responsibilities
are carried out through its major scientific and
technical programmes (see above), with active
involvement of Member countries.
This booklet describes some of the ways
in which WMO and the national Services of its
Members are providing vital scientific input to
support transition towards more sustainable
development, nationally and globally.

(related to weather prediction, climatology and hydrology); on the development and operation
of key World Weather Watch infrastructures; and on supporting the Education and Training
Programme. The Programme is funded mainly by the United Nations Development Programme
(UNDP), WMO's own Voluntary Cooperation Programme, trust funds and the WMO regular
budget.
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tries must participate and, where necessary, be assisted to take part in the global monitoring,
the study of the effects and the development of appropriate response strategies.

and the latter the basic data on chemical
changes, both regionally and globally. Much of
the essential research has been undertaken
through the World Climate Research Programme led by WMO, ICSU and lac.
It is these programmes that have provided the scientific foundation for the Framework Convention on Climate Change and the
chapter on "Protection of the atmosphere" of
Agenda 21 as well as parts of many other

chapters which include aspects of climate,
weather, water and air quality.
Fundamental to better water management are the systematic measurements of river
flows, water levels, water quality and related
climatic variables, such as precipitation and
evaporation, which are undertaken by national
Hydrological Agencies, with technical standards and information exchange arrangements
through WMO. Understanding of global water

environment

atmosphere),

12 (Combating desertification

• Cooperate in preparing for adaptation to
climate change, particularly in coastal
zone management, water resources and
agriculture, and rehabilitation of areas,
particularly in Africa, affected by drought
and desertification, as well as floods;
• Take climate change considerations into
account, to the extent feasible, in relevant
social, economic and environmental policies and actions;
• Promote and cooperate in scientific, technological, technical, socio-economic and
other research, systematic observation
and development of data archives related
to the climate system;
• Promote and cooperate in the full, open and
prompt exchange of information related to
the climate system and climate change;
• Promote and cooperate in education,
training and public awareness activities
related to climate change.
Articles 5 and 6 of the Framework
Convention give more details on how commit-

analysis of Agenda 21 and the FCCC and
to make proposals to refine WMO's policies
and strategies for follow-up action.

tainable development; and follow-up action
and support. These topics are dealt with in the
following chapters.

Four main thrusts of the post-UNCED
World Climate Programme
•

Climate services for sustainable development data and its application;

improved basic

•

New frontiers in climate science and prediction - reducing
uncertainties about global warming; seasonal prediction;

•

Dedicated observations of the climate system - planning and
implementing GCOS (Global Climate Observing System);

•

Studies of climate impact assessments and response strategies
to reduce vulnerability.

arranged for documentation and/or briefings
under a special agenda item on UNCED followup activities. The briefings have focused on the
role of the Meteorological and Hydrological
Services in the preparation of national sustainable development plans and on the various
funding possibilities for capacity building.

Inter-agency cooperation
Interdisciplinary and inter-agency cooperation is
essential in' supporting movement towards
sustainable development. WMO maintains a
close liaison with international institutions
involved in UNCED follow-up activities. It participates actively in inter-agency and regional
meetings and provides appropriate support to
the Inter-Agency Committee on Sustainable
Development and the Commission on Sustainable Development.
An Intergovernmental Meeting on the
World Climate Programme (IGM-WCP),
Geneva 1993, was organized by WMO in co-

Figure 2 - The
relationship between
various climate
activities can be
represented by a
pyramid structure
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of substantial financial resources. The financing
of the implementation of Agenda 21 is clearly a
major factor affecting the success of UNCED
follow-up actions. Chapter 33 of Agenda 21 Financial resources and mechanisms addresses this concern. WMO's technical cooperation assistance is funded mainly through
the United Nations Development Programme,
the WMO Voluntary Cooperation Programme,
and special projects of the Global Environment
Facility (GEF). Trust funds, provided through
government aid programmes, have also played
an important part. Considering the dimensions
and scope of activities following UNCED, these
traditional sources of funding will clearly be
inadequate.

also developing closer liaison with the office
of the UNDP Coordinator for GEF to ensure
greater involvement in GEF projects.
A non-governmental and non-profit making
foundation, the "New Sun Foundation" (see
p. 12), linked with WMO was inaugurated in
December 1993 to mobilize resources from the
private sector for carrying out environmental
projects that are of concern to WMO.

Programme reviews
UNCED follow-up activities are being built
into the various WMO programmes (see pp. 2
and 3) in the ongoing reviews by Members at
sessions of regional associations and technical
commissions. The Secretary-General has specifically addressed UNCED follow-up needs in
the budget for the twelfth financial period
(1996-1999), which will be considered by the
all-Member WMO Congress in June 1995.
WMO's Fourth Long-term Plan, to be reviewed
and approved by Congress, also explicitly
addresses UNCED-response measures.

•

Contribute to the mitigation of the effects of natural disasters;

•

Promote relevant training and public awareness activities as well as appropriate technology transfer;

•

Help ensure implementation of programmes and projects relating to the protection of the environment, especially
the atmosphere, the oceans and water resources.

World Climate Research Programme major programme elements
•

Global Energy and Water Cycle Experiment (GEWEX), including global observations:
International Satellite Cloud Climatology Project (ISCCP);
Global Precipitation Climatology Project (GPCP);

•

Atmospheric radiation studies;

•

Stratospheric Processes and their Role in Climate (SPARC);

•

Climate Variability and Predictability (CLlVAR) Study;

•

World Ocean Circulation Experiment (WOCE);

•

Arctic Climate System Study (ACSYS)

•

Global climate modelling

gases, aerosols), hydrological measurements
(WMO), oceanographic measurements (lOC)
and observations ofterrestrial systems (UN Food
and Agriculture Organization (FAO) and UNEP).
GCOS will provide data for research, for monthly
and seasonal climate prediction, for detection of
climate change, and for applications to improve
national economic efficiency in climate-sensitive
sectors. All countries contribute observations
over their own territories to the world-wide observation systems and all benefit from the data and
the studies based upon them. In some cases,
assistance is required for developing countries to
build the human, organizational and instrumental
capacity to be active participants. WMO provides
such assistance through its Technical Cooperation Programme, through GEF -funded
support of the Global Atmosphere Watch and
through other means. Much more support is
required to develop endogenous capacities and
establish truly representative global observing
networks.

Climate Change, now with sufficient ratifications to enter into force. The objective of the
Convention (Article 2) is to achieve "stabilization of greenhouse gas concentrations in
the atmosphere at a level that would prevent
dangerous anthropogenic interference with the
climate system. Such a level should be
achieved within a time-frame sufficient to allow
ecosystems to adapt naturally to climate
change, to ensure that food production is not
threatened and to enable economic development to proceed in a sustainable manner".
While determining what would constitute an
acceptable level of concentrations of greenhouse
gases and climate change is ultimately a matter
of political judgement, such decisions must be
based on the scientific outputs of the World
Climate Programme and related activities.
Fundamental to wise management of the FCCC,
as recognized in the Convention itself, is the need
for the Conference of the Parties (first meeting:
March 1995, Berlin) to support international and
intergovernmental efforts to strengthen data

Left: Obseruing the
enuironment from space
(Japanese National Space
Development Agency)

Right: A community
rebuilds after a tropical
cyclone. Sea-leuel rise
brought about by global
warming would
dramatically increase
the risks to populations
tiuing in areas prone to
tropical cyclones
(Harry Fromm)
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national agencies, have devoted much effort
to overcoming this problem. The principal
responsibility lies with the national and
regional organizations concerned and WMO
has launched new initiatives to assist them in
this regard.
WMO is changing the emphasis and
direction of the Hydrology and Water
Resources Programme in cooperation with
national Hydrological Agencies to respond to
the concern$ of the International Conference
on Water and the Environment (see box on
p. 5) and UNCED. Specifically, WMO will:
• Pursue the creation of the World Hydrological Cycle Observing System (see
Figure 3), a world-wide hydrological network of key stations linked by satellite with an associated quality-controlled
database;
• Provide support for efforts to reduce the
impact of natural disasters like floods and
droughts (Figure 6) - the most serious
of the natural disasters addressed under

the International Decade for Natural Disaster Reduction (IDNDR);
• Intensify activities in water-quality monitoring with emphasis on preparation of
technical guidance and assistance in waterquality assessment and management;
• Initiate a programme of regional training
workshops on water-quality monitoring to
create a greater awareness of the need
to include such monitoring as an important part of water-resources assessment
activities;
• Strengthen cooperation with other international agencies, particularly UNESCO.

Combating desertification and drought
Desertification and drought, as reflected in
Chapter 12 of Agenda 21, received considerable attention at UNCED. This resulted in
a request to the United Nations General
Assembly, at its forty-seventh session (1992),

to establish an Intergovernmental Negotiating
Committee for the elaboration of an International Convention to Combat Desertification
in those countries experiencing serious
drought and/or desertification, particularly in
Africa. WMO is involved in the negotiations
leading to the Convention.
The reduction of famine and economic
losses is of critical importance to SlJsceptible,
drought-prone countries. Within the International Decade for Natural Disaster Reduction, preparedness for drought management
has been clearly demonstrated to be effective
in reducing losses and human suffering in India
and in a few African countries. Reliable warnings based on monthly or seasonal weather
forecasts are, however, central to the effectiveness of drought management schemes. Such
predictions are increasingly reliable, especially
in tropical and sub-tropical regions, through
application of knowledge of the El Nifio-

Desertification poses a
threat to some 700
million people
throughout the world
(M.-C. Mermillod)

Southern Oscillation phenomenon, gained
through the World Climate Research Programme. It is imperative that all drought-prone
countries have access to the best international
large-scale drought prediction capability and
have the national capacity to adapt predictions
to national and local needs. WMO is promoting
development of this capacity at international
and national levels, in particular it aims to:
• Assist Members in the assessment of probable frequency and severity of droughts and
desertification, with provision of information
adapted to users' needs;
• Assist Members in collecting appropriate
meteorological and hydrological data and
in the dissemination of agrometeorological data for use in monitoring and
responding to droughts, desertification
and land degradation;
• Support the drought monitoring centres
in Nairobi and Harare and the imple-

particularly in specific techniques to predict, assess and minimize the effects of
desertification and drought;
• Increase efforts to improve public awareness with a view to bridging the gap
between scientific studies of drought and
desertification and the use of the results
of these meteorological and hydrological
studies to reduce adverse impacts.

Reducing losses from natural disasters
Rapidly increasing world-wide losses from
natural disasters are a sign of unsustainable
development. Since the beginning of the
1990s, global economic losses due to natural
disasters have exceeded US$ 50 billion annually, many times higher than the corresponding figures for the 1960s and 1970s. Human
suffering has increased proportionately.
Figure 6 shows that weather-related disasters,
storms, floods and droughts, are by far the
most serious scourges. Losses due to those
hazards have also been increasing most

In some flood-prone
areas, damage and loss
ofproperty is avoided
by raising buildings
above the expected
flood level
(Harry Fromm)

(Josy Dubie)

"early warnings are key factors to successful

the Earth Summit by which rich and poor
countries agreed to work together to encourage economic development which would at the
same time reverse the trend towards environmental degradation of the planet.
WMO has been playing a major role in
assisting small island developing States in
connection with some of the 14 priority areas
identified in the Programme of Action arising
out of the conference. Most of its activities are
international- or regional in nature but assistance at the national level is also provided.
WMO is actively involved in supporting efforts
related to:
• Climate change and sea-level rise;
• Reducing losses from natural and environmental disasters;
• Fresh water;
• Energy;
• Tourism;
• Strengthening of national institutions;
• Further developing regional institutions
and technical cooperation;

and management; to the protection of the
marine environment, including control of
marine pollution and response to marine pol-

predictions are used by relevant national
Services in warnings to help reduce loss of life
and property damage.

six Global Atmosphere
Watch observing
stations to be
established with GEF
assistance
(J. R. Lincoln)

since the mid-1950s. It created the GAW
system in 1989. This system has been developed to encompass the many existing WMO
monitoring activities that focus on international
issues of the changing composition of the
atmosphere - in particular, greenhouse gas

WMO Global Ozone Observing System, initiated in the 1950s, and the Background Air
Pollution Monitoring Network, initiated in the
mid-1960s, are the major constituents of
GAW. The Global Ozone Observing System is
the basic source of information for monitoring

Global ozone research and monitoring - objectives
•

Improve the global monitoring of ozone, and the monitoring of those quasi-permanent trace constituents which
impact on the ozone system, as well as the ultraviolet (UV) flux;

•

Assist coordination of national and international experiments aimed at obtaining widely distributed atmospheric
measurements, preferably simultaneously, of all pertinent trace constituents, and promote relevant laboratory and
field research;

•

Ensure efficient data management, quality control and analysis;

•

Provide for timely scientific assessments and warnings to governments and the UN system;

•

Support and encourage the frequent exchange of scientific information and personnel, as well as training in relevant
fields, the design of better instrumentation, intercomparison tests and international network inspection;

•

Encourage investigations by competent bodies into the impact of UV variations.

ozone changes (see box on p. 24). It provides
the essential input for decisions by the Parties
to the Montreal Protocol for Control of Substances which Deplete the Ozone Layer.
The Member-operated, WMO-coordinated,
Global Atmosphere Watch is a truly world-wide
network which monitors the chemical composition and related physical characteristics of
the atmosphere.
WMO is continuing its efforts to
strengthen the Global Atmosphere Watch by
providing material support to developing
countries enabling them to participate more
actively in GAW activities. It has established
additional stations of global importance in six
developing countries and is executing a South
American regional project on "Monitoring of
Ozone and UV-B in the Southern Cone
Countries", using Global Environment Facility
(GEF) resources. WMO is also pursuing
actively the establishment of GAW quality-

WMO ozone layer assessments led to the
Vienna Convention for Protection of the Ozone
Layer (1985) and its Montreal Protocol (1987)
to restrict the use of substances that deplete
the ozone layer, and to subsequent tightening
of these provisions at meetings in London and
Copenhagen. The first IPCC Assessment
Report was issued in 1990, endorsed by the
Second World Climate Conference (Geneva,
November 1990), and became the key scientific reference for negotiation of the Framework
Convention on Climate Change. IPCC is now
working on its second major assessment
report to be released in late 1995.
A third important assessment activity, on
water, was carried out jointly with UNESCO. It
resulted in publication in 1991 of an assessment of the capacity of countries to monitor
and assess their own water resources as a
basis for sustainable use (WMO/UNESCO,
1991, Report on Water Resources Assessment
- Progress in the Implementation of the Mar
del Plata Action Plan and a Strategy for the

how to address the requirements of national

films on climate change, global warming,

Meteorology, Australia)

water resources, natural disasters and other
topics related to the environment. In order to
equip national Services with the appropriate
skills to implement UNCED-related strategies,
training workshops in communications and
public information will be a major thrust of
WMO's IPA strategy for the remainder of the
decade and beyond.

Capacity building
The overall objectives of endogenous capacity
building as reflected in Chapter 37 of
Agenda 21 - Capacity building in developing
countries - are to develop and improve
national and related sub-regional capacities
and capabilities for sustainable development.

Meteorological Applications for Development
for medium-range forecasting and warning
services for the continent. This centre's output
is complemented by that of the AGRHYMET
Centre for the sub-Sahelian region, by the
regional drought monitoring centres in Nairobi
and Harare, and by the tropical cyclone warning centre for South-East Africa in Reunion.
Elsewhere, the Association of South-East
Asian Nations (ASEAN) Specialized Meteorological Centre for medium-range forecasts,
based in Singapore, and the regional tropical
cyclone warning centres in Nadi (Fiji), New
Delhi (India), Tokyo (Japan), and Miami
(USA) were organized and are maintained by
the countries concerned with activities coordinated through WMO. The World Climate
Programme is also cooperating with the ICSU
International Geosphere-Biosphere Programme
in establishing collaborative global change
research networks in developing regions under
the START (System for Analysis, Research
and Training) Programme, with GEF and

capacity to absorb and adapt the technology
to local conditions is essential. The management of technological change requires the
capacity to identify needs and opportunities to
meet economic, socio-cultural and environmental requirements, covering a wide spectrum of activities. Chapter 34 of Agenda 21
provides objectives and guidelines for the
transfer of environmentally sound technology,
cooperation and capacity building.
WMO, within its range of activities, has a
primary role to play in the transfer of measurement and information technologies through
appropriate institutional mechanisms as well
as its regular programmes, especially the
Technical Cooperation and Education and
Training Programmes. WMO aims to:
• Maximize the use of the eight technical
commissions of WMO as the most appropriate fora for reviewing technological
progress and for proposing ways and
means of ensuring that Members can
benefit from it;

Services were requested to provide WMO with
information on their UNCED follow-up activities. The analysis of the some 50 replies from
Members shows that in most countries a separate governmental institution, in the form of a
new ministry or a national climate programme
committee, has been established to deal with
the follow-up activities related to UNCED. In
others, national inter-departmental committees with various working groups were established. In most cases, the national Services
are playing a leading role, either directly or indirectly, in the overall UNCED follow-up.
However, some Services are still experiencing
difficulties in having meaningful involvement.
In a number of developing countries,
there is an urgent need to improve the awareness of high-level decision-makers of the
important role of the national Meteorological
and Hydrological Services. Some other countries need further advice on different funding
mechanisms and on how to approach funding
institutions.
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