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PREFACE

This document con·tains Part I of the First WMO Long Term Plan.
It
provides overall policy and strategy for the next decade, and it also defines
the main objectives of the scientific and technical work of WMO for the period
1984-1993.
It serves as the starting point for the development of Part II of
the Long Term Plan, which will include more detailed plans for the individual
programmes of WMO.
The strategy for the coming decade, as decided by the Ninth World
Meteorological Congress, is to give highest priority to the World Weather
Watch Programme, which is the basis of all other programmes of the
Organization.
Furthermore, high priority is accorded to the World Climate
Programme and very high priority to the Education and Training Programme.
It
is recognized that the promotion of the transfer of knowledge and proven
methodology between Members as well as assistance to Members to enable them to
participate more fully in WMO's programmes should be important elements of all
scientific and technical programmes of the Organization.

(A.C. Wiin-Nielsen)
Secretary-General

INTRODUC1'ION

1.
In the past, planning efforts of the World Meteorological Organization
were mainly limited to the four-year inter-congressional periods.
The need
for a longer lead time in planning the main directions of the scientific and
technical
work of
the
Organization has,
however,
been
a
matter
of
consideration during the last several years.
Action started after Eighth
Congress, when the WMO Executive Committee decided to prepare - through its
Scientific and Technical Advisory Committee - a draft of the First WMO Long
Term Plan for approval by the Ninth World Meteorological Congress.
The main
reasons put forward in favour of long-term planning were:
•

The implementation of the technological infrastructure for modern
meteorological operations often requires an outlook for periods
substantially
longer
than
four
years.
For
example,
the
development of satellite systems involves lead times of five to
ten years or more.

•

In
a
period
of
limited
resources
at
both
national
and
international levels and with the introduction by many governments
of rolling multi-year budgets, Members need several years' advance
information to be able to commit resources to specific WMO
programmes. For example, commitments to operate satellite systems
or to enter into any international co-operative arrangements will
be difficult tor Members unless WMO develops mechanisms for
setting its main goals on much longer horizons than at present.

•

The increasing interdependence between major programme efforts,
coupled with an increasing specialization of tasks and expertise,
makes it essential that the various participating bodies are given
a clear concept of the overall objectives and the role they are
expected to play in attaining them.
An agreed long-term strategy
extending out to ten years would provide the needed focus and
guidance to Members and the constituent bodies of WMO.

•

A long-term plan - approved by WMO Congress - would enable Members
to consider the implic1ations of projected international developments in terms of their own national plans and priorities. Thus,
they could take advantage of favourable international developments
in planning and implementing their own activities or, alternatively, propose changes in the international plans if considered
necessary.

2.
For these reasons, a proposal was submitted to the Ninth World
Meteorological Congress, which responded positively and adopted - within its
mandate defined in paragraph (a) of Article 8 of the WMO Convention - the
present document as Part I of the First WMO Long Term Plan.
It also decided
that more detailed plans will subsequently be prepared as Part II of the Long
Term Plan and requested the WMO Executive Council to arrange for the
development of that second part.
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3.
This document, as approved by Ninth Congress, is intended to provide
overall long-term policy guidance and strategy to WMO's constituent bodies and
the Secretariat, as well as to help Members in the development and planning of
their Meteorological and
Hydrological Services.
It
defines
the main
objectives for the scientific and technical work of the Organization and
outlines the programmes which are likely to form the continuing framework of
WM0 1s future activities8
4.
For the purpose of this long-term plan, the Organization is regarded
as the totality of the resources available in Members' Services, the
constituent bodies of WMO and the Secretariat.
In other words:
all
programmes discussed in this document will draw on the resources available in
the international meteorological and hydrological community.
5.
It is foreseen that the future long-term plans of WMO will form a
series of documents each of which will cover a period o.f ten years, but be
replaced every four years by a new version, which will be submitted to a
session of Congress at the appropriate time for its approval.

CHALLENGES OF 'rHE FUTURE

Global character of meteorology
6.
The Meteorological and Hydrological Services of Members of the World
Meteorological Organization exist to meet a wide range of requirements of
their governments and a variety of user communities in their countries, and to
provide the national contribution to the services required by international
user communities~
7.
The inherent characteristic of meteorology is that it requires
international co-operation.
The atmosphere is a single physical system, its
motions encompass the globe and it interacts with the oceans, the cryosphere
and the solid Earth.
The understanding of the atmospheric processes and any
useful prediction of the changes
in the
atmosphere
require
suitable
international arrangements for making compatible observations over the entire
globe and for frequent and fast exchange of the resulting data.

B.
The case of operational hydrology is similar, as hydrological systems
- though more limited in space - often reach beyond national borders and
dealing with them clearly needs international co-operation.
9.
To provide such services an international organization is essential
and the world Meteorological Organization exists to provide the necessary
support
by
co-ordinating
and
standardizing
observations
and
datacommunications over the globe;
by stimulating and co-ordinating research in
meteorology and related geophysical fields and by promoting the education and
training of the required meteorological and hydrological personnel.
10.
These are the basic requirements from which the present activities of
the World Meteorological Organization have grown.
Looking back, it can be
stated that the Organization has been fairly successful in fulfilling its main
purposes.
Looking ahead, however, it must be realized that there are new
challenges to which adequate answers must be given.
There are changes in the
world creating needs for new types of services and there are new opportunities
that make these services feasible, opened up by the availability of new
technologies and new scientific achievements.
I

Changes in the world
11.
The various long-term prognoses recently prepared and published by
governments, scientific groups and international organizations describe a
number of factors which would be likely to affect the national Meteorological
and Hydrological Services during the coming decade. Among these, three are of
particular importance:
(a)

Continued and increasing problems of food, water and energy supply in
many parts of the world;

(b)

Increasing exploration and exploitation of resources
(oil, gas, minerals, fisheries); and

(c)

Pollution of the environment on a global scale and other changes of
anthropogenic origin to the state of the environment.

in marine areas
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12.
The mounting problems to be faced in providing adequate supplies of
food, water and energy will oblige governments to re-shape many of their
national policies to ensure the most rational use of a whole range of
renewable and non-renewable natural resources.
This, along with the pressing
need for resource conservation and the protection of the atmospheric, land and
oceanic environment, will require contributions from many branches of science,
including meteorology, hydrology and physical oceanography.
The necessary
contributions will include research and scientific advice to tackle the
emerging problems.
More rational resource management will also rely heavily
upon a wide range of specialized services in the field of meteorology and
operational hydrology.
Furthermore, increasing developments in marine areas
will place a new demand on combined (meteorological and oceanographic) marine
services~

Impacts on Meteorological and Hydrological Services
13.
It should be expected, therefore, in the light of the problems
identified above, that the national Meteorological and Hydrological Services
in both the developed and developing countries will face new demands and will
be called upon to carry out new tasks in addition to those currently undertaken. At the same time, the necessary developments will probably be hindered
by economic stringencies.
This situation will make it necessary for Members
to seek closer international co-operation in maintaining and developing
certain
activities,
particularly
the
collection
and
exchange
of
the·
observational meteorological data from the global commons through the world
Weather Watch (WWW).
14.
The factors discussed above will in many ways influence the future
development of activities of
national Meteorological
and
Hydrological
Services. The main functions - in the broadest sense - will remain the same:
to supply observations, forecasts and climatological information and to carry
out research and furnish scientific advice, but there will be a need for
shifts of priorities.
15.
The most widely recognized activity of national Meteorological
Services is likely to remain the supply of general and specialized weather
forecasts, but there will be changes within this area which will place the
bulk of efforts on certain types of prediction service.
In this respect,
there will be differences between the problems and the requirements to be
faced in the extra-tropical areas and in the tropical belts:
(a)

In the extra-tropical areas
during the coming decade:

the

following

problems

will predominate

•

Growing requirements for warnings of hazardous meteorological or
intervals
of
time,
with
hydrological
phenomena at shorter
increasing specificity of location;

•

Demands for extended- (long-) range weather forecasts beyond ten
days, and an increasing interest on the part of governments in
monthly or even seasonal forecasting of major climate anomalies;

•

A widening variety of customers demanding forecasts tailored to
meet their specific requirements, particularly as regards the
time, the location, the phenomena and the form in which the forecast is presented (including the form of associated statistics).
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(b)

In the tropical and sub-tropical belts in addition to the problems
listed above the following kinds of service will be required:

•

Prediction of major shifts in tropical weather patterns
seasonal nature, such as the onset and cessation of the
season; and prediction of the variability of rainfall;

•

Detection and tracking of tropical cyclones and the timely issue
of associated warnings;

•

Alerting and early warning for drought.

of a
rainy

16.
The provision of climatological information to various user groups has
been a
traditional activity of most national Meteorological Services.
However, its importance has not always been fully appreciated.
A growing
awareness started to emerge when economic surveys of the potential benefits
from meteorological services were made in some countries.
It was then
realized that climatological information could be used by planners in various
branches of the economy and could influence major decisions and offer large
financial savings.
The areas where the highest potential benefits were
identified were the planning of systems of agricultural production; storage
and distribution; energy production and consumption; water supply; drainage;
transport; and the building industry.
17.
The need to make optimum use of water resources in all sectors of the
economy, including hydropower production and the demands for cooling water of
thermal power plants, is widely recognized.
The development of water
resources for agricultural production is becoming progressively more efficient
with the help of meteorological and hydrological advice.
The
interdisciplinary nature of these problems requires that the majority of activities
in this field must be undertaken on a co-operative basis and be adaptable to
economic, technical and administrative developments among the user industries.
18.
During the past decade eo-operation in the fields of meteorology and
physical oceanography has increased substantially.
Oceanographic data are
required for medium and extended- (long-) range weather forecasting and for
the prediction of climate anomalies a month or more ahead.
Many of the
developments taking place in mar.ine affairs will probably lead to a greater
number
of
co-operative
activitd.es,
with
meteorologists
and
physical
oceanographers working together in research programmes and in the provision of
forecasts and associated information.

19.
National Meteorological Services are widely recognized as scientific
and technical agencies which provide, on the 9ne hand, operational services to
users (as discussed in the previous paragraphs) but which serve, on the other
hand, as national focal points for scientific matters in connexion with
meteorology and related geophysical sciences.
The latter role could well
become more prominent in the coming decade as meteorological research will be
increasingly important and widening in scope.

Present deficiencies
20.
As already stated, the Organization has, in the past, been fairly
successful in fulfilling its basic functions which are defined in paragraph 26
of this document. There are, however, recognizable deficiences, some of them

- 6 -

crucial, in the programmes and systems of WMO that have to be remedied to
enable the Meteorological and Hydrological Services of the world to face the
present and- emerging new requirements. Some of these deficiencies are:
(a)

Serious shortcomings in meteorological data coverage (see Fig. l) over
the oceans and in major parts of land areas of the tropics and
southern hemisphere;

(b)

Lack of a complete operational satellite system in continuous
operation which would be vital for providing data and transmissions on
a global scale;

(c)

Technological gaps between developed and developing countries, the
serious lack of trained personnel in the latter contributing to the
difficulties in closing these gaps, and often the lack of consideration of local conditions in designing the transfer of technology
between countries;

(d)

Inadequate recogniton of the importance of national Meteorological and
Hydrological Services in many countries, leading to a lack of

resources;
(e)

Incomplete implementation of special observational networks to provide
climatological,
agrometeorological,
hydrological,
background
air
pollution, radiation, carbon dioxide and ozone data, and in many areas
a lack of continuous series of these observations;

(f)

Inadequate oceanographic
(see Fig. 2);

(g)

Incomplete standardization of new types of observation and special
data (satellite, air-quality, etc.), and lack of regular and adequate
intercomparison of a wide variety of instrumentation;

(h)

Major gaps in the collection and distribution of observational data
and output products of the World Meteorological Centres and Regional
Meteorological
Centres
to
the
National
Meteorological Centres,
especially in developing countries, due to the unreliabili ty of some
segments of the Global Telecommunication System or to their inadequate
capacity or, in many cases, due to the way they are used;

(i)

Lack of adequate climate data bases
especially in developing countries;

(j)

Lack of specially tailored products of World Meteorological Centres
and Regional Meteorological Centres for meeting the needs of countries
in the tropical belts;

(k)

data

coverage

for

and

meteorological

application

purposes

techniques

Inadequate scientific knowledge of ocean-atmosphere-cryosphere interactions~

(l)

Incomplete development of methods for numerical weather prediction for
tropical areas.
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21.
Remedial action to cure the deficiencies identified above, especially
those of the WWW, constitutes the LTP and is discussed below in general
terms. I t is stressed that the implementation of the LTP will be as effective
as the national programmes permit.

New opportunities
22.
New technologies and scientific achievements will offer considerable
opportunities for improving the functions of the national Meteorological and
Hydrological Services.
In particular, cheaper and faster computers, improved
numerical weather-prediction models and the increasingly operational nature of
meteorological and environmental satellite systems will have a profound
combined effect on the future progress of all kinds of meteorological and
hydrologica,l services and will provide support for more advanced research
programmes.

million instructions
per second

,/'
/

100

10

/

/

1

0.1

0.01

1970
1980
1960
year of acquisition
Fig. 3:

1990

Increase of computer speed from 1955 till
today and prediction for the next decade

23.

The most prominent technological developments are likely to be:

(a)

New observational platforms; drifting buoys, radio-navigation
upper-air equipment, aircraft-to-satellite data transmissions;

based
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(b)

Improved
utilization
of
the
observational
geostationary and polar-orbiting satellites;

(c)

Increased capacity and speed of computers (see Fig. 3);

(d)

Availability of microprocessors for a rapidly emerging series of new
applications (e.g. climatological services);

(e)

Interactive, man-machine data-processing and presentation systems;

(f)

Enhanced communications capability of satellites for data collection,
transmission and distribution, including the timely dissemination of
warnings of hazardous phenomena;

(g)

Use of television networks for
alphanumeric and graphical data
hydrological information;

(h)

Modern telecommunications techniques and protocols;

(i)

Distributed data-base techniques and associated improved data storage
and retrieval methods;

(j)

Improved equipment for chemical analysis becoming
operational monitoring of the quality of air and water;

(k)

Closed-circuit television and video-recording facilities, computerassisted
learning,
modular
course
programme
techniques
and
broadcasting of educational programmes via satellites.

24.
Some of the main scientific
progress may be listed as follows:

capabilities

of

the continuous dissemination of
to users of meteorological and

achievements

and

areas

available

of

for

expected

(a)

Scientific
knowledge
gathered
from
the
various
large-scale
experiments, organized within the framework of the Global Atmospheric
Research Programme and under other arrangements,
providing
new
insights into the general circulation of the atmosphere and the oceans;

(b)

A better understanding of the effects of the oceans and the cryosphere
on atmospheric processes leading to advanced models for the extendedrange numerical prediction of weather patterns over the globe;

(c)

Advanced data-assimilation techniques;

(d)

Nested fine-mesh models for meso-scale predictions;

(e)

Improved quantitative precipitation forecasting methods;

(f)

Advanced objective interpretation techniques to derive required local
or regional predictions in terms of weather parameters using WWW
products (forecast maps) and suitably arranged sets of climatological
informationJ

(g)

A better understanding of the interactions between the components of
the climate system and of climate predictability;
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(h)

( i)

Improved
methods
for
modelling
various
hydrological
(catchments, river channels, aquifers, coastal waters, etc.);
Progress in understanding of atmospheric chemistry
chemical

processes,

etc.),

thus

providing

new

systems

(aerosols, photoinsights into the

problems of the protection of the environment;
(j)

Development of improved climate applications

techniques

in the

food,

water and energy sectors.

25.
The new technologies and new scientific achievements will gradually
transform many aspects of the national Meteorolog.ical and Hydrological
Services of the world.
However, the pace of development will. be unavoidably
different in the various countries.
The conventional systems of basic
operations
(observations,
data
communication
and
processing)
will
be
maintained in many instances.
There will,
therefore,
be a need for
interfacing the conventional and new systems throughout the planning period.
Furthermore, the accelerating rate of technological development will place a
progressive pressure on the Education and Training
Programme of
the
Organization.
All other forms and ways of transfer of knowledge and proven
methodology between Members will also need to be progressively intensified.

WMO's role
26.
With all the developments outlined above Members will continue to call
upon the services of WMO to co-ordinate, standardize and improve world
meteorological and related activities, and to encourage an efficient exchange
of meteorological and other selected information between. countries.
The
basic purposes of the Organization, as laid down in Article 2 of the WMO
Convention, will therefore maintain their validity throughout the coming
decade. These purposes are:
(a)

•ro facilitate world-wide co-operation in the establishment of networks
of stations for the making of meteorological observations as well as
hydrological and geophysical observations related to meteorology, and
to promote the establishment and maintenance of centres charged with
the provision of meteorological and related services;
I

(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
co-operation between Meteorological and Hydrological Services; and

(f)

To encourage research and training in meteorology and, as appropriate,
in related fields and to assist in co-ordinating the international
aspects of such research and training.
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2 7.
All the purposes listed above define areas of activities that need
international support and co-ordination and either cannot be done or can be
done only much less efficiently and effectively at the national level.
Implicitly these purposes include the promotion and stimulation of Members'
activities which are vital for the successful implementation of the agreed
international programme.
Examples of this are the transfer of knowledge and
proven methodology, and assistance to Members to train personnel for operating
critical elements of the www within their own territories.
In fact, it is
increasingly recognized that without such international support and assistance
many Members would find it impossible to contribute fully to the agreed
international systems and programmes, or to fully exploit those systems and
programmes for the benefit of their own countries. Therefore, the transfer of
knowledge and proven methodology is considered to be a high priority activity
which should form an integral part of any WMO programme.

Challenges
28.
In the previous paragraphs an attempt has been made to give a brief
account of the changing requirements that Members are likely to face during
the coming decades.
The opportunities offered by new technologies and recent
scientific achievements are also described.
In addition an outline is given
of the role that the Organization might be able to play in meeting the new
requirements, or exploiting the new opportunities.
These factors generate a
number of challenges to which the Long Term Plan should respond.
29.

Some of these challenges are:

(a)

Planning and implementation of an improved WWW system, using more
fully space and computer technology and new observational platforms,
with a view to achieving a more balanced data coverage over the globe1

(b)

Assisting Members in developing their own national Meteorological and
Hydrological Services in order to improve services for general and
applied purposes (such as agriculture, aviation, marine activities,
water management, etc.);

(c)

Remedying the shortage of trained personnel in developing countries;

(d)

Assisting Members in achieving a greater recognition of the importance
of meteorology and operational hydrology within their countries;

(e)

Organizing, in co-operation with other international organizations
and/or national centres as may be appropriate, the data base for the
world Climate Programme;

(f)

Responding within WMO's Hydrology and water Resources Programme to the
Plan of Action of the UN water Conference (Mar del Plata, 1977), which
set specific targets up to the year 2000;

(g)

Promoting, within the resources of the Organization, international
co-operation in scientific research, particularly in carrying out
large-scale programmes which are inherently beyond the capabilities of
any one nation;
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(h)

Responding to the growing problems of environmental pollution and the
long-range transport of pollutants in the atmosphere.

30.
In addition WMO will face some policy decisions on matters which are
not yet fully analysed.
For these questions the planning period will provide
the time frame within which a thorough analysis of the various aspects \vill be
made and during which, through appropriate channels, the decisions will be
derived. Such questions are:
(a)

Finding concrete forms for co-operative arrangements and mechanisms to
ensure the necessary data coverage over the vast oceanic and other
extra-territorial areas; and

(b)

Formulating future policies concerning activities .such as environmental monitoring ahd research, in which it is inevitable that WMO's
direct involvement will increase.

MAIN OBJECTIVES OF THE SCIENTIFIC AND
TECHNICAL PROGRAMMES FOR 1984-1993

OVERVIEW
31.
The
Ninth
World
Meteorological
Congress,
considering
the
new
requirements and new scientific and technological developments that are likely
to have an effect on the future activities of the Meteorological and
Hydrological Services of Member countries, formulated a long-term policy and
strategy for 1984-1993. It also defined the main objectives of the scientific
and technical work of WMO for the same period within the following seven major
programmes:
World Weather Watch Programme1
World Climate Programme1
Research and Development Programme;
Applications of Meteorology Programme;
Hydrology and water Resources Programme1
Education and Training Programme;
Regional activities.
32.
Ninth Congress also confirmed that in addition to (and affiliated
with) the seven major programmes listed above there are others, which are
needed to fulfil the basic purposes of the Organization defined in paragraph 26 of this publication.
The following table shows the pattern of these
affiliations and indicates the main features of the subdivision of the
activities of the Organization.
This table is, however, not designed to
reflect
the
complexity
of
the
interrelations
between
the
individual
programmes.
These aspects will subsequently have to be described in Part II
of the Long Term Plan.
The agreed policy for the period 1984-1993 is to give highest priority
to the World Weather watch Programme, which is the basis of all other
programmes of the Organization. Ninth Congress also agreed that high priority
should be given to the world Climate Programme and very high priority to the
Education and Training Programme, noting that the latter one will be vital
during the coming decade in widening the international basis of the programmes
of the Organization.
Furthermore, Congress
fully
recognized that
the
promotion of the transfer of knowledge and proven methodology between Members
and assisting Members in the developing world to participate more fully in
WMO's programmes should be an important element of all scientific and
technical programmes of the Organization.
33.
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Programme structure of WMO
set forth by Ninth Congress for the period 1984-1993

Responsible
body

I.

WORLD WEATHER WATCH PROGRAMME
Global Observing System

CBS

Global Telecommunication System

CBS

Global Data-processing System

CBS

www

Monitoring and Operational
Information Service of the WWW

CBS

www

www

CBS

www

Integrated www System Study

CBS

www

Instruments and Methods of Observation
Programme

CIMO

Implementation Support Activity

Tropical Cyclone Programme

II.

Secretariat
Department

www

Regional bodies

wwwl
RDP, HWR*

WORLD CLIMATE PROGRAMME
World Climate Applications Programme

ACCAD I CCl I CAgM,
CHy I CBS, CMM

world Climate Data Programme

"

WCP
WCP

World Climate Impact Studies Programme

UNEP SAC

WCP

World Climate Research Programme

JSC 1 CAS

WCRP

Weather Prediction Research Programme

CAS

RDP

Tropical Meteorology Programme

CAS

RDP

III. RESEARCH AND DEVELOPMENT PROGRAMME

*Note:

www:

operational

component.

aspects;

RDP:

research

aspects;

HWR: hydrological
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Responsible
body

IV.

~-

~I.

Secretariat
Department

-

Environmental Pollution Monitoring
and Research Programme

CAS + EC Panel on
Env. Pollution

RDP

-

Weather Modification Research
Programme

CAS + EC Panel on
Weather Mod.

RDP

APPLICATIONS OF METEOROLOGY PROGRAMME

-

Agricultural Meteorology Programme

CAgM

WCP

-

Aeronautical Meteorology Programme

CAeM

www

-

Marine Meteorology Programme

CMM

www

HYDROLOGY AND WATER RESOURCES PROGRAMME

-

Operational Hydrology Programme

CHy

HWR

-

Applications and Services to
Water Resources

CHy

HWR

-

Co-operation with water-related
programmes of other international
organizations

CHy

HWR

EDUCATION AND TRAINING PROGRAMME
Education and Training Services

EC
Panel on ETR

E1'R

Education and Training Events

EC
Panel on

ETR

Education and Training Fellowships
Support to training events of
other WMO programmes

vii. REGIONAL ACTIVITIES

ETR

Constituent
bodies concerned
Regional
Associations

ETR

&

·reo

ETR with
departments
concerned

Regional
Offices
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I.

WORLD WEATHER WATCH PROGRAMME

34.
The central programme of the Organization is the world weather watch
Programme (WWW) to which is attached the highest priority. Its main thrust is
the maintenance and further development of three closely linked essential
operational elements:
(a)

The Global Observing System (GOS), consisting of facilities and
arrangements for making observations at stations on land and at sea,
and from aircraft, meteorological satellites and other platforms;

(b)

The Global Telecommunication System (GTS) , consisting of telecommunication facilities and arrangements necessary for the rapid and
reliable collection and distribution of the required observational
data and processed information;

(c)

The Global Data-processing System (GDPS), consisting of meteorological
centres with arrangements for the processing of observational data
(real-time uses) and for storage and retrieval of data (non-r.eal-time
uses) •

35.
The two support elements necessary for
further co-ordinated development of the WWW are:

the

smooth

operation

(a)

The Monitoring and Operational Information Service of the WWW,

(b)

The WWW Implementation Support Activity.

and

36.
The WMO long-term strategy to deal with the operation and development
of the three essential elements (GOS, GTS, GDPS) is based on the phased
implementation of the results of the Integrated www System Study.
37.
The basic purpose of the Integrated WWW System Study is to develop a
realistic long-term plan to be used by Members in developing their national
programmes for future improvements to the www.
This study will place strong
emphasis on narrowing the gap in the implementation and operation of the WWW
which now exists between developed and developing countries.
The results of
the study will be carried out in a step-by-step fashion over many years.
Global Observing System
38.
In pursuing the future development of the Global Observing System the
most complex problems will be associated with
the
establishment and
operational continuity of a truly global network that will satisfy minimum
requirements and will be supported by:
(a)

surface-based observations, regarded as critical to forecasting and in
support of satellite measurements, from extra-territorial areas and
from within the territories of Members;

(b)

Satellite observations on a continuing and reliable basis.
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39.
Possibilities regarding 38 (a) include networks of drifting buoys
(especially in the southern hemisphere) and observations from Voluntary
Observing Ships. The collection of the data from these observations will be
effected
by
using
the
geostationary and
polar-orbiting
meteorological
satellites and the maritime satellite systems.
The aircraft-to-satellite and
other data relay systems will also play an important role. The implementation
and operation of some of these observing systems may be beyond the ability of
individual Members.
In such cases co-ordination of individual contributions
to a designed system under voluntary co-operation arrangements may be
essential.
40.
An example of observations which are needed to support satellite
measurements is related to the retrieval of temperature profiles from radiance
data obtained by satellites.
In order to achieve maximum accuracy in
converting the radiances to temperatures, there is a requirement for about 50
upper-air stations (some of which could be mobile) in oceanic locations free
from the influences of local topography and, in their totality, representative
of all climate zones.
Some of these stations already exist.
The additional
requirements for stations in order to ensure the maximum value of satellite
soundings may be regarded as international rather than national requirements
and may therefore need collaboration between Members for their establishment
and operation.
41.
Meteorological satellites have become essential components of the
world weather watch in their observational and telecommunications roles during
the past decade. Fig. 4 demonstrates an example of obtaining wind fields from
geostationary satellite observations.
These and some other capabilities of
satellites are now er i tical to numerical weather prediction, and to weather
watch including storm warnings.
A full system of geostationary and polarorbiting satellites in reliable and continuous operation is therefore an
essential requirement. The future development of these satellite systems will
require arrangements:
(a)

To assure the continuity of operational satellite programmes;

(b)

To co-ordinate requirements for satellite data and their transmission
and archiving;

(c)

To promote the further standardization of the formats for the exchange
of remotely sensed data, as well as for direct broadcast of data and
products from satellites;

(d)

To co-ordinate international efforts to ensure compatibility and
accuracy of satellite measurements carried out by different systems
and at different time intervals;

(e)

To distribute
information and provide guidance to Members and
interested bodies on the capabilities and products of existing and
planned satellite systems including provision of technical advice to
technical co-operation activities and for education and training
purposes.
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Fig. 4:

Wind fields obtained from geostationary satellite
observations of low-level cloud displacements
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WWW GLOBAL OBSERVING SYSTEM:

MAIN LONG-TERM OBJECTIVES

(i)

To optimize the GOS on the basis of Observing
System Experiments using the FGGE data sets and
Observing
System
Simulation
Experiments
for
smaller scales;

( i i)

To
develop
concrete
forms
for
voluntary
co-operative arrangements to ensure the necessary
observations - which are critical to forecasting
and in support to satellite measurements
from
oceanic and other extra-territorial areas as well
as from within the territories of Members;

(iii)

To
promote
reasonable
assurances
for
the
continuity of operational satellite programmes;

(iv)

To strengthen the transfer of knowledge and proven
methodology in support of the implementation,
operation and management of global, regional and
national observing systems.

Global Telecommunication System
42.
The Global Telecommunication System will be continuously improved
during the planning period, but it will continue to have a three-level
structure, namely the Main Telecommunication Network (MTN), Regional Meteorological Telecommunication Networks and National Meteorological Telecommunication Networks.
The detailed design of the networks should take into account
the different telecommunication policies of individual States.
In-depth
studies of various telecommunication techniques and systems will be accelerated within the Integrated WWW System Study (ISS) and will take into account
the changes that can be foreseen in tariff arrangements and new data-handling
technology.
The studies will also consider the degree to which various kinds
of satellites should be used for meteorological telecommunications.
43.
Suitable interfaces will be defined whereby National Meteorological
Centres can access the GTS/GDPS system. The improved Global Telecommunication
System should preferably also include a system which will monitor the actual
flow of data and automatically re-route traffic in the most expeditious and
optimum manner.
Furthermore, studies (including cost-benefit assessments)
will be needed to determine the extent to which the improved telecommunication
system should also incorporate special data-collection and data-distribution
features or systems (such as data collection platforms, INMARSAT, WEFAX, etc.)
and interconnexion with other networks (e.g., the Common ICAO Data Interchange
Network) •
44.
Such studies of the telecommunication system, closely co-ordinated
with those of the data-processing system and the observing system, must take
into account the ability of Members to establish and operate their equipment.
This condition will involve careful planning and the introduction of interfaces, which would allow all Members to gain early benefits from upgraded
facilities with their terminals whatever their level of sophistication.
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WWW GLOBAL TELECOMMUNICATION SYSTEM:
MAIN LONG-TERM OBJECTIVES
(i)

To improve the transmission of observational data
to the World, Regional and National Meteorological
Centres so that data are routinely available in a
sufficiently timely manner to meet the agreed
requirements;

(ii)

To upgrade the Main Telecommunication Network into
a fully automated system and to complete the
automation of remaining Regional Telecommunication
Hubs
(RTHs); ensuring adequate interfacing of
National Meteorological Centres with RTHs and of
the Regional Telecommunication Networks with the
Main Telecommunication Network;

(iii)

To establish a globally as well as regionally
co-ordinated system for collection, via satellites, of data from fixed and mobile platforms;

(iv)

To introduce GTS regional service teams;

(v)

To strengthen the transfer of knowledge and proven
methodology

in

support

of

the

implementation,

operation and management of the GTS components.

Global Data-processing system
45.
The Global Data-processing System of the WWW during the planning
period is expected to continue with the present real- and non-real-time
functions but should be enhanced through closer co-ordination between world
Meteorological Centres (WMCs), Regional Meteorological Centres (RMCs) and
National
Meteorological Centres
(NMCs)
to
provide
improved
processed
information to Members in accordance with their national and international
requirements and obligations.
The increasing amount of asynoptic data might
require the development and adoption of more sophisticated data assimilation
techniques at GDPS centres. The Integrated WWW System study should also focus
some efforts on the interrelationship between data processing and data
communications and the associated procedures and techniques, as well as
defining adequate and appropriate interfaces between data-processing centres.
These steps must be taken to ensure that Members can produce and receive the
products and data they need for areas within and outside their region.
The
differences in forecast methodologies and product requirements for tropical
and extra-tropical regions and for different scales of motion should also be
taken into account. A review of the present arrangements for data handling is
required to permit evaluation of the need for a more effective data-management
scheme in the www.
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WWW GLOBAL DATA-PROCESSING SYSTEM:
MAIN LONG-TERM OBJEC'riVES
(i)

To make available in a timely fashion to all
interested Members the processed information to
support their individual needs for meteorological
and hydrological forecasting activities;

(ii)

To define adequate and appropriate interfaces
between
national,
regional
and
global
dataprocessing centres and to ensure that Members can
receive the products and data they need for areas
within and outside their region;

(iii)

To gradually introduce:
the concept of distributed data bases,
improved (asynoptic) data-assimilation schemes
at WMCs and RMCs,
objective analysis and forecasting methods for
mesa- and small-scale forecasting and warnings
of severe weather at RMCs and NMCs,
extended- (long-)
range meteorological forecasts,
improved NWP methods in tropical areas,
standard methods and facilities for objective
interpretation of NWP to local weather parameters, according to end-users' requirements,
improved and standardized global and regional
data-base systems with early,
non-real-time
access;

(iv)

provide
support
to
WMO
programmes
and
international programmes jointly established with
other international organizations, such as the
world Area Forecast System (WAFS);

(v)

To strengthen the transfer of knowledge and proven
methodology in support of the implementation,
operation and management of WMCs, RMCs and NMCs.

~·o

Monitoring and Operational Information Service of the WWW
46.
The smooth operation of the WWW system will require continued
attention to the Monitoring and Operational Information Service Programme
within the www.
The main monitoring activities take place in a real-time mode
at WWW centres under arrangements made by the Members concerned.
Global and
regional monitoring as well as various other standard checks will be carried
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out by the Secretariat which will also provide a rapid information service on
the three basic systems GOS, GTS and GDPS.
The Secretariat will also
co-ordinate any action required by Members when shortcomings are discovered.
The Operational Information Service will provide www centres with detailed and
up-to-date information on facilities, services and products made available in
the everyday operation of the www.
The timely dissemination of this
information is growing in importance with the progressive automation of WWW
centres.

MONITORING AND OPERATIONAL INFORMATION SERVICE OF THE WWW:
MAIN LONG-TERM OBJECTIVES
(i)

To improve the monitoring of the operation of the
WWW through the introduction of:
real-time
automated
monitoring
and
dataavailability control measures at all centres on
the Main Telecommunication Network,
and at
other Regional Telecommunication Hubs;
mandatory and regular non-real-time
processed product monitoring;

(ii)

To

ensure

remedial

action

on

the

data

and

problems

identified;
the

www

(iii)

To
further
develop
and
maintain
Operational Information Service;

(iv)

To strengthen the transfer of knowledge and proven
methodologies
in support of
remedial actions
identified through monitoring.

WWW Implementation Support Activity
47.
Changes to World Weather Watch will affect each one of the three basic
elements - GOS, GTS and GDPS.
In this connexion the transfer of l<nowledge and
proven methodology among Members of WMO will be vital. An important aspect of
the
www Implementation Support Activity will be to help national
Meteorological Services in developing countries to keep pace with the regional
implications of new or re-organized systems.
Specialized training courses
will be required for the personnel involved in the operation of key WWW
facilities.
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WWW IMPLEMENTATION SUPPORT ACTIVITY:
MAIN LONG-TERM OBJECTIVES
(i)

To
ensure
the
continuity
of
operation
specifically identified key WWW facilities;

(ii)

To promote the establishment of WWW key facilities
on
national
territories,
primarily
through
national

resources,

but

supported,

if

of

necessary,

through VCP,
UNDP,
bilateral or multilateral
funding or multinational co-operative projects
(maintaining the operational responsibility of the
Member on whose territory the facility is located);
(iii)

To promote the establishment of WWW key facilities
in extra-territorial areas through co-operative
arrangements between Members or groups of Members;

(i v)

To organize - as required - specialized training
courses
for
the
personnel
involved
in
the
operation of WWW key facilities.

Integrated WWW System Study
48.
All future improvements of the three essential elements (GOS, GTS,
GDPS) of the world Weather Watch and in fact the plans for the achievement of
their stated objectives should be based on the Integrated www System Study,
which will be one of the major WWW activities during the period 1984-1987.
Within its framework the following matters will be studied:

Study area

(1)

Study area (2)

Optimized observing system;
Interrelation of data processing/
data communications;

Study area (3)

Improvement of the GTS 1

Study area

(4)

Information exchange formats;

Study area

( 5)

output products and user interface;

Study area

( 6)

Implementation support.

49.
In these studies special attention should be given to helping
Meteorological Services meet their national responsibilities and obligations.
In this regard, techniques for mesa-scale forecasting, and for the application
of WWW data and products to specialized service programmes need to be improved.
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50.
The need to improve the WWW in the tropics and sub-tropical regions
should receive special attention in order to eliminate the most serious
deficiencies and to upgrade observation, telecommunication and data-processing
systems. A strong tropical weather-prediction research programme is therefore
foreseen within the major Research and Development Programme of WMO to
facilitate the improvement of forecasts and warnings for the tropical belt.
51.
Proposals for improvements to the www should reflect both modern
technology and Members' abilities to implement and operate new or upgraded
facilities and also ensure that all Members are able to participate fully in
the www.
Instruments and Methods of Observation Programme
52.
One of the purposes of WMO, set forth in Article 2 (c) of the WMO
Convention, is to promote the standardization of meteorological and related
observations. For this purpose WMO should develop and provide guidance on the
performance characteristics of meteorological instruments as well as on the
methods of observation to be used by Members.
Standardized observations are
essential for the various WMO programmes, particularly for the www.
These
aspects of work are covered by the Instruments and Methods of Observation
Programme.

INSTRUMENTS AND METHODS OF OBSERVATION PROGRAMME:
MAIN LONG-TERM OBJECTIVES
(i)

To update existing and develop new regulatory and
guidance material on observation systems and
techniques as well as on methods of observation;

(i i)

To support the development of techniques and
methodologies to ensure the consistency of the
data
sets
required
by WMO programmes
in a
cost-effective manner;

(iii)

To promote the development of standardized methods
of
meteorological
and
related
geophysical
measurements within the context of WMO programmes;

(iv)

To co-ordinate with the WMO Education and Training
Programme the preparation of technical guidance
and training material for
the
education and
training of instrument technicians and inspectors.

53.
This programme will include the promotion of the development of new
instruments and improved methods of observation.
It will continue to provide
for international and regional instrument comparisons and for the definition
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of calibration requirements and methods.
Within its framework technical
conferences will be organized and publications prepared for exchange of
information and experience on the operation of new instruments and_ new methods
of observation, as well as their adaptability to specific local conditions.

Tropical Cyclone Programme
54.
The Tropical Cyclone Programme is designed to assist some fifty
countries to keep to a minimum the loss of life and the destruction caused by
tropical cyclones. The programme is operational in seeking the improvement of
meteorological and hydrological networks, including the installation of radars
at strategic points for monitoring the progress of tropical storms and
floods.
It also helps national civil defence services in appropriate aspects
of disaster prevention and preparedness.
These elements of the programme are
closely related to the observational and telecommunications components of the
World Weather Watch.
55.
The hydrological component of this programme is very important because
in most of the disasters that occur a high proportion of the death toll and
damage is caused by floods.
The formation and development of tropical
cyclones and the storm surges which inundate the coastal zones of affected
areas will be subject to internationally organized studies to further improve
the disaster prediction and prevention capabilities of affected countries.

TROPICAL CYCLONE PROGRAMME:

MAIN

LONG-~'ERM

OBJECTIVE

prone to tropical
cyclones (see Fig •. 5) to minimize loss of life and damage
by strengthening their capabilities:
To

assist

Members

in

regions

To detect, track and forecast
landfall of tropical cyclones;

the

approach

and

To provide forecasts or timely assessments of
heavy rainfall and forecasts of strong winds
resulting from tropical cyclones;
To apply the most appropriate
techniques
quantitative storm-surge prediction;

of

To forecast floods caused by tropical cyclones;
To provide the basic data on risk of loss by
winds, storm surges and floods to meet the needs
for development planning and other purposes;
To organize and execute the essential
prevention and preparedness measures.
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56.
The operational and the education and training activities within this
programme will be carried out in three main spheres:
(a)

Meteorological, based on the World Weather Watch, which is concerned
with the provision of the basic meteorological data required for
tropical cyclone forecasting and the application of the appropriate
techniques to ensure timely and accurate forecasts;

(b)

Hydrological, based on the Operational Hydrology Programme, which is
concerned with the basic hydrological data required
for
flood
forecasting and the application of the appropriate techniques to
ensure timely and accurate forecasts;

(c)

Prevention and preparedness, which is concerned with all other
structural and non-structural measures required to ensure the maximum
safety of human life and the reduction of damage to a minimum.
In
this
connexion,
WMO's
role
of
assisting
Members
to
ensure
co-ordination of measures to protect life and property will be
performed in close co-operation with UNDRO, LRCS and other appropriate
bodies with special expertise in these fields.

57.
The research aspects of the Tropical Cyclone Programme are covered
within the framework of the Tropical Meteorology Programme of WMO.
The needs
for co-operation within this programme are wide-ranging.
In the planned
activities a number of UN agencies, including UNDP, UNEP and UNDRO, are
expected to continue to collaborate and give active support to the programme.

II.

WORLD CLIMATE PROGRAMME

58.
The World Climate Programme of WMO grew out of the recognition that
climate information could be used effectively to alleviate some of the major
problems of mankind.
The dependence of national economies upon climatic
fluctuations is being increasingly realized and, in planning for economic and
industrial development, climatic factors are often taken into account.
Particular attention is being paid to the effects of climate variations on
food production. Furthermore, it has been suggested that man's industrial and
other activities might reach a level that could contribute significantly to
climate variations.
For these questions to be resolved the present knowledge
of the natural variations in climate should be much increased.
59.
Because the study of the global climate and its impacts is extremely
complex, a number of international bodies, governmental and non-governmental,
collaborate in appropriate sectors of the programme. WMO is responsible for
the co-ordination of the entire World Climate Programme which has four
components:
World Climate Applications Programme (WCAP);
World Climate Data Programme (WCDP);
World Climate Impact Studies Programme (WCIP);
World Climate Research Programme (WCRP).
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From among these four components two, namely the WCAP and WCDP, are implemented directly under the auspices of WHO.
The United Nations Environment
Programme (UNEP} has accepted responsibility for the world Climate Impact
Studies Programme. The World Climate Research Programme is conducted jointly
by WMO and the International Council of Scientific Unions (ICSU} •
Other
international organizations closely involved include the Food and Agriculture
Organization (FAO}, unesco and the International Fund for Agricultural
Development (IFAD}.

World Climate Applications Programme
60.
The use of climate information to increase social and economic
benefits should be promoted by an organized transfer of knowledge and proven
methodology between Members.
It will be important in all activities arising
out of this programme to concentrate at first on the priority areas - food
(and fibre}, water and energy.
But later during the planning decade these
activities will extend into other fields as practic·able.

WORLD CLIMATE APPPLICATIONS PROG~~:
MAIN LONG-TERM OBJECTIVES
(i}

To promote applications of climate
knowledge
primarily in the areas of food, water, and energy;

(ii}

To develop a Climate Applications Referral System
(CARS} providing ready access to proven climate
application techniques;

(iii}

To encourage a better use of climate statistics as

an
aid
in
applications.

weather

61.
The Climate Applications Referral
broad sectors of climate applications:

forecasts

System

for

(CARS}

various

will

include

four

(a}

Food (and fibre}:
The many and varied activities in this sector,
relating to climatic aspects of agricultural production, pests and
diseases in plants and animals, livestock husbandry and forestry
management, are completely interwoven with the activities of the WMO
Agricultural Meteorology Programme under the major Applications of
Meteorology Programme of WMO. There will be joint projects with other
appropriate international organizations;
the needs of developing
countries will be of major concern and the progri!mme will contribute
to the objective of food self-sufficiency.

(b)

Desertification:
Members, in specific areas, will be assisted to
expand their climate data bases and their use in the investigation of
the threat of desertification and in planning its mitigation.
This
sector is also closely related to the Agricultural Meteorology
Programme.

- 31 -

(c)

Energy and special applications: Activities in the energy sector will
be
focused
on
energy
production
and
possible
climate-related
consequences,
energy
transport,
exploration,
conservation
and
consumption, and the utilization of new and renewable energy sources.
Efforts will be made to further the application of the knowledge of
climate in the fields of human health, land-use planning, building and
urbanization, and economic development.

(d)

Water:
The overall goal of activities related to water will be to
assist Members in making more effective use of climate data and
information in the design and operation of water resources systems.
This sector is being implemented through the major Hydrology and Water
Resources Programme.

World Climate Data Programme
62.
For the success of all other components of the World Climate Prograuune
it will be necessary to build up a climate diagnostic data base (see Fig. 6)
and to ensure the timely access to reliable climate data which are exchangeable in acceptable formats to support climate applications, impact studies,
and research. A basic activity of the data programme should consist of assistance to Members in the upgrading of national climate data archives and
associated services of data centres, including - in some cases - the organization of climate data services for regions or sub-regions (see Fig. 7).
A
second range of activities should be directed towards stimulation of coordination between WMO bodies, international organizations and data centres,
needed to achieve the purposes of the WCDP.
It should involve reviews of data
requirements,
identification
of
weaknesses
in
existing
data-management
systems, planning of improvements and, as an overall service, provision of
information on data sources.

WORLD CLIMATE DATA PROGRAMME:

MAIN LONG-TERM OBJECTIVES

(i)

To promote the development of national climate
data archives, including the preparation of catalogues of data and inventories of climatological
stations, as well as other service functions of
climate data centres, i.e., compilation of sets of
basic and derived data;

(ii)

To plan, co-ordinate, and regularly review the
distributed climate data system based on existing
global, regional, sub-regional, and national datamanagement systems in climate-related disciplines,
to ensure the availability of the different types
of data needed for climate monitoring and climate
applications;

(iii)

To improve information on data sources by developing a World Climate Data Information Referral
Service (INFOCLIMA) •
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63,
In connexion with the climate diagnostic data base (see Fig. 6) the
WCDP will raise new requirements for satellite observations in a long, continuous series, for stability of measurement standards, and for high precision
to give spatial gradients, rate of change and departures from normal. Validation and verification of environmental satellite observations will be based on
one or more of the following approaches:
(a)

Evaluation of long series of data;

(b)

Satellite-to-satellite intercomparison;

(c)

Use of data from a polar-orbiting satellite to normalize data from a
number of geostationary satellites;

(d)

Setting up programmes of intensive observations over areas where
satellite data may be checked against the data from surface stations.

The role of WMO in the field of validation and verification of
64.
satellite data is to co-ordinate activities between satellite operators and
the users of satellite data in order to agree on standards for the
determination of quantitative measurements.
world Climate Impact Studies Programme
65.
This programme is being developed and co-ordinated by the United
Nations Environment Programme (UNEP) with active participation by WMO,
Its
ultimate goal

is

to assist governments

to

introduce

climatic_ considerations

into the formulation of national policies and to help them to assess the
vulnerability of their socio-economic systems to possible climate change and
variability and thereby to develop stratElgies designed to reduce any adverse
impact and exploit any favourable impact.
The transfer of methodology of
climate impact assessment should be an important element within this
programme.
To promote this, the publication of a compendium of national
climate impact studies will be desirable.
66.

The impact studies programme is inevitably wide and multidisciplinary.
to apply a set of er iter ia for determining priorities.
This will ensure that problem areas of urgent importance to developing
countries, those representing a common need of all countries, or those of
great scientific importance (e.g., atmospheric carbon dioxide) are given due
attention.
I t is necessary therefore

WORLD CLIMATE IMPACT STUDIES PROGRAMME:
MAIN LONG-TERM OBJECTIVES
(i)

To assess the vulnerability of
climate variability and change;

(ii)

To anticipate impacts of man-induced changes;

(iii)

To
develop
assessment;

(iv)

~'o

methodologies

for

food

systems

climate

to

impact

promote the transfer of such methodologies.
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World Climate Research Programme
67.
This programme is a joint responsibility of WMO and ICSU under an
arrangement which is expected to continue at least for the duration of this
Long Term Plan.
Since climate research must involve the atmosphere-oceancryosphere-land system (see Fig. 8), some other international organizations
besides WMO and ICSU are co-operating in the programme, notably IOC in studies
involving oceanic phenomena and the International Association of Meteorology
and Atmospheric Physics (IAMAP) in a number of areas but especially where
radiative processes are concerned.
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68.
The requirement for a programme of research into world climate may be
said to originate from two important considerations, namely, that mankind is
vulnerable to changes in climate - as the margin between potential production
and consumption of essential resources decreases - and that human activity may
itself influence local, regional and global climates.
The broad questions
that will be studied in the research programme are therefore the extent to
which climate can be predicted and the extent of man's influence on climate.
69.
I t follows that efforts will be directed at a considerable expansion
of existing knowledge of climate, its temporal variations and the mechanisms
which bring about change.
Where evidence from past records indicates that
significant trends have occurred or are occurring in regional and global
climates, such evidence will be thoroughly examined and assessed. At the same
time work will be undertaken to develop physical-mathematical models capable
of simulating the climate system so that the predictability of climate may be
investigated,
Observational programmes, especially the monitoring of crucial
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oceanic components of the climate system will be required.
The effects of
large-scale tropical ocean temperature anomalies, of which the phenomenon El
Niflo occuring in the Pacific Ocean is the foremost example, will also be
studied.

WORLD CLIMATE RESEARCH PROGRAMME:
MAIN LONG-TERM OBJECTIVES
(i)

To improve and expand knowledge of the characteristics of global and regional climates, including
their temporal variations and significant trends;

(ii)

To design and implement observational and research
programmes that will lead to a better understanding
of
significant
climate
processes,
including
the exchange of heat
and momentum
between atmosphere and ocean;
the interaction
between

climate,

cloudiness

and

radiation;

and

the mutual influences of climate and land-surface
characteristics;

(iii)

1'o develop models capable of
simulating
the
climate system in order to develop and demonstrate, to the extent possible, capabilities for
climate prediction on a wide range of space and
time scales;

(iv)

To determine
the
sensitivity of
climate
t6
possible natural and man-made influences such as
the
increasing concentrations of co 2
in
the
atmosphere.

70.
Climatological
include:

processes

which

will

receive

particular

attention

(a)

The controlling effect of cloudiness on the radiation budget of the
climate system;

(b)

The effect of the physics and dynamics of the oceans on the global
cycles of heat, water and chemicals, especially carbon, in the climate
system.

Ill.

RESEARCH AND DEVELOPMENT PROGRAMME

71.
The Organization will play an active part in assisting Members to
implement research projects which are of concern to a large number of
countriese
Moreover, the Organization will disseminate relevant scientific
information and will draw the attention of Members to outstanding research
problems of major importance.
It will also encourage and, as necessary, help
Members to incorporate the results of research into operational fo.recasting or
other appropriate techniques, particularly when such changes of procedure
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require international co-ordination and agreement.
These will be the main
functions of WMO's Research and Development Programme.
It follows, therefore,
that this major programme will be directed towards practical problems which
are of interest for many of its Members.
Weather Prediction Research Programme*
72.
Highest priority within the Research and Development Programme will be
given to weather prediction research on all time scales.

73.
Examples of problems to be studied are data assimilation techniques,
fine-mesh
numerical weather
prediction models
for
short-range weather
forecasting
and quantitative precipitation forecasting
and medium-range
forecasting techniques.
The results of the First GARP Global Experiment
(FGGE) are expected to provide valuable insights leading to improvements in
numerical weather prediction models and
in various other
forecasting
techniques.
The most striking progress may be expected in new prediction
models for the tropics and southern hemisphere.

WEATHER PREDICTION RESEARCH PROGRAMME (SHORT- AND MEDIUMRANGE WEATHER PREDICTION) : MAIN LONG-TERM OBJECTIVE
To strengthen research in short- and medium-range weather

forecasting, including local forecasting techniques, with
particular emphasis on exploiting the results of the
various GARP experiments,
in order to improve the
forecasting services of Members.

74.
The study programme on long-range weather forecasting will be aimed at
increasing the understanding of large-scale ocean-atmosphere phenomena and
experiments are planned to cover both dynamical and empirical forecasting

* As requested by Ninth Congress, the terms short-, medium-, and long-range
weather prediction used in this Long Term Plan are in accordance with the
terminology adopted by CBS-VIII in connexion with the www plan for the period
1984-1987:
(a)

(b)
(c)

Short-range forecasting:
(i) Very short-range forecasting:
(ii) Now-casting:

Medium-range forecasting:
Extended- (long-) range forecasting:

less than three days;
0 to 12 hours;
a description of current
weather and a 0 to 2 hour
forecast;
three to ten days;
beyond ten days.
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methods.
WMO will also provide encouragement and support for research into
long-range weather forecasting with special attention to tropical regions
where agriculture is heavily dependent on seasonal rainfall, as in the illonsoon
areas.

WEATHER PREDICTION RESEARCH PROGRAMME (LONG-RANGE
FORECASTING): MAIN LONG-TERM OBJECTIVE
To improve the level of Members' capabilities in monthly
and seasonal weather forecasting by:
encouraging
efforts,

and

assisting

Members•

research

promoting the transfer of scientific knowledge
among them on LRF methodologies, on the up-to-date
status of research in LRF, and on the development
of operational prediction models and techniques.

Tropical Meteorology Programme
75.
The programme on tropical meteorology will be aimed at the promotion
and co-ordination of Members' research efforts into such important problems as
monsoons, tropical cyclones and droughts in the arid zones of the tropics and
rain-producing tropical weather systems.
Attention will also be focused on
studies of rain-producing tropical systems, including the interaction of
tropical and mid-latitude weather systems.
(Research related to the El Nifio
anomalies will be promoted within the world Climate Research Programme.)
76.
Initiatives have been taken to develop and carry out long-term studies
of monsoons, in particular the Asian summer monsoons.
These studies will
continue over the planning period and will also include the South-east Asian
winter monsoon.
The studies of monsoons over East Africa will be assisted in
every way possible.
WAMEX-related research will continue to receive due
attention.
77.
This programme will include the research aspects of tropical cyclones,
but close liaison will be maintained with the Tropical Cyclone Programme
conducted under the aegis of the www.
Current techniques of operational
forecasting will be monitored with a view to benefiting from the results of
research in relation to tropical cyclones.
78.
The semi-arid zone meteorology/tropical droughts component of the
Tropical Meteorology Programme will continue to be focused on two priority
areas:
(a) radiation flux studies in the tropics, and (b) research and
monitoring of the moisture budget over limited tropical areas, with particular
reference to agricultural needs.
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TROPICAL METEOROLOGY PROGRAMME:

MAIN LONG-TERM OBJECTIVES

(i)

To strengthen research in prediction of monsoons
and in general of major shifts in tropical weather
patterns of a seasonal nature, such as the onset
and cessation of the rainy season, as well as in
the prediction of the seasonal variability of
rainfall;

(ii)

To stimulate and promote tropical cyclone research
with special attention to improving the techniques
and methodology of tropical cyclone detection and
tracking and forecasting the approach and landfall
of tropical cyclones;

(iii)

To strengthen research in
semi-arid zone meteorology;

(iv)

To promote studies of rain-producing tropical
systems including the interaction of tropical and
mid-latitude weather systems;

(v)

To
assist in the establishment of
Numerical
Weather Prediction Centres for tropical regions.

tropical

droughts

and

Environmental Pollution Monitoring and Research Programme
79.
WMO's activities in environmental pollution monitoring and research
will aim at a continuous study of background air pollution so that any changes
in the composition of the atmosphere may be noted and the possible effects on
the global climate considered.
These activities will also contribute to
UNEP's Global Environmental Monitoring System (GEMS).

ENVIRONMENTAL POLLUTION MONITORING AND RESEARCH PROGRAMME:
MAIN LONG-TERM OBJECTIVES
(i)

TO
further
develop
studies
of
the
chemical
constituents of
the atmosphere and of
their
long-range transport, chemical transformation and
physical
(e.g.,
radiative)
properties of
the
atmospheric constituents and pollutants;

(ii)

To
provide
data
on
levels
and
environmental
and
climate-related
constituents on a regular basis.

trends
of
atmospheric
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80.
~0 will maintain efforts
to close important gaps in its global
network of monitoring stations and wilf. assist MEimbers concerned· in any
installation problems with monitoring equipment and in advancing to a complete
observing routine. WMO will also assist in drawing up objective criteria for
the detection of man-induced as well as natural trends in atmospheric
composition and will participate in studies of trace substances in the
atmosphere and in natural and anthropogenic processes which cause changes in
atmospheric composition.
Some major areas of study include chemistry of the
troposphere,
with
particular
reference
to
acid
rain,
co 2 and o3
monitoring, and the processes which determine the ozone content of the
stratosphere.

81.
These
activities
will
continue
through
the
planning
period.
Furthermore, the attainment of a permanent environmental and climate-related
monitoring system is becoming urgent because Meteorological Services are soon
likely to be involved in highly important problems caused by chemical
contaminants in the atmosphere.
By the middle of the planning decade WMO
should be in a position to review all aspects of monitoring in order that a
permanent, standardized system may be universally adopted.

Weather Modification Research Programme
82.
The Organization will continue to encourage Members to maintain their
efforts, individually or under international arrangements, in the different
areas of research which may be relevant to weather modification.

WEATHER MODIFICATION RESEARCH PROGRAMME:
MAIN LONG-TERM OBJECTIVES
(i)

To encourage Members'
research
relation to weather modification;

activities

in

(ii)

To facilitate the exchange of information on both
operations and research in the field. of weather
modification.
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IV.

APPLICATIONS OF METEOROLOGY PROGRAMME

83.
Due to economic and social changes and new technological developments
the interface between the national Meteorological and Hydrological Services
and the various groups of users of their service products will need almost
continuous readjustments during the coming decade.
The ways in which
meteorological and hydrological services are presented and used will undergo
radical changes in many cases.
The recognition of the importance of the
national Meteorological and Hydrological Services both by the governments of
Member countries and by the public will depend on the extent to which these
Services will be able to develop their activities in the various areas of
applications.
Therefore, it is important for WMO to encourage and stimulate
Members 1 activities in these areas.
84.
Some applications of meteorological and hydrological knowledge and
services are covered under the World Weather Watch Programme, the World
Climate Programme, and the Hydrology and water Resources Programme.
There
are, however, three vital areas, namely agricultural meteorology, aeronautical meteorology and marine meteorology, which need to be presented as
separate entities. These are traditionally recognized as distinct subjects of
study, and separate WMO technical commissions have been established to deal
with them.
As decided by Ninth Congress, these three application areas are
grouped under the major Applications of Meteorology Programme. Ninth Congress
also recognized, however, that these applications areas draw heavily on other
programmes.
The Aeronautical Meteorology Programme and the Marine Meteorology

Programme

of

WMO

are

both

very

intimately

related

to

the

major

WWW

Programme.
The Agricultural Meteorology Programme has close connexion and
common activities with the World Climate Applications Programme and also with
the WWW Programme.

Agricultural Meteorology Programme
85.
The Agricultural Meteorology Programme is one of the long-standing
applications programmes of the Organization.
In recent years its importance
has grown in both the areas of operational agricultural meteorology (which
mainly deals with the best use of available information on recent weather and
weather forecasts in aiding food and fibre production) and agricultural
climatology
(which is concerned with providing climate information for
planning purposes and which is interwoven with the WCAP/Food programme).
In
both broad areas the Agricultural Meteorology Programme will assist in the
attainment of food self-sufficiency in the developing countries.
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AGRICULTURAL METEOROLOGY PROGRAMME:
MAIN LONG-TERM OBJECTIVES
(i)

To promote operational agricultural meteorology in
order to assist Members in the development of
their national agrometeorological services with
respect to:
applying meteorological data in support of:
yield assessment,
prediction of plant and
animal diseases, and agrotechnical practices;
adapting regional and local weather forecasting
to the needs of agriculture, with particular
attention
to
crop
conditions,
pests
and
diseases, farming operations and other aspects;
strengthening agrometeorological research
the purposes of operational applications;

(ii)

for

To
promote agricultural climatology
in close
co-operation with WCAP/Food, with respect to:

developing

national

agrometeorological

and

data

banks

regional
which

will

include climatological and biological data;
determining the crop and animal
potential of agroclimatic regions;
analysing
planning;

climatic

data

for

production

agricultural

studying
the
interaction
of
climate
forestry
production,
regeneration
deforestation;

with
and

studying the interaction of climate and soils
in relation to agricultural production and
conservation
of
natural
resources 1
and
assessing and preventing desertification;
(iii)

To demonstrate the economic and social impact of
agrometeorology and to encourage liaison between
agrometeorologists and agricultural authorities;

(iv)

To encourage Members to make further use of the
World weather watch system for data exchange and
warning purposes;

(v)

To facilitate the transfer
knowledge and methodology.

of

agrometeorological
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Aeronautical Meteorology Programme
86.
The Aeronautical Meteorology Programme of WMO serves to further the
application of meteorology to aviation, in agreement with the purposes of the
Organization defined in Article 2 of the Wl'IO Convention.
It is keyed to
ensure, jointly with ICAO as appropriate, the continuous development of
regulatory and guidance material required for the provision of services to
aviation in accordance with the stated operational requirements of aviation.
It also contributes to the implementation and improvement of meteorological
services which are necessary to ensure the safety, regularity and efficiency
of air transport.
WMO support will be crucial in connexion with the
implementation of the world Area Forecast System, the development of an
increasing range of meteorological services for general aviation and the
meteorological support to centralized flight planning.

AERONAUTICAL METEOROLOGY PROGRAMME:
MAIN LONG-TERM OBJECTIVES
(i)

To review regulatory material for both global and
regional
use,
taking
into
account
regional
operational
requirements
for
meteorological

services to aviation;
(ii)

To improve meteorological services to aviation and
to develop appropriate techniques for aerodrome
meteorological offices (including the increasing
needs of general aviation and low-level flights),
in
particular
for
prov1s1on
of
aerodrome
forecasts, warnings and in-flight services;

(iii)

To provide aeronautical meteorological statistics
and summaries to airline operators and other
aeronautical interests (planners of aerodromes,
etc.) ;

(iv)

To prepare guidance material on the installation
of specialized meteorological observing systems at
airports and of meteorological data-displays;

(v)

To contribute to the implementation of the World
Area Forecast System jointly with ICAO.

Marine Meteorology Programme
87.
The overall purpose of the Marine Meteorology Programme will be the
promotion of the required marine meteorological services over the high seas
and coastal areas, including specialized ocean services and the application of
marine climatological information for planning marine activities.
The
programme will also include the development of a comprehensive marine
environmental monitoring service, the co-ordinated ocean data management
system, and activities within the joint WMO/IOC Integrated Global ocean
Services System (IGOSS).
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MARINE METEOROLOGY PROGRAMME: MAIN LONG-TERM OBJECTIVES
(i)

To improve the marine meteorological services to
shipping and other ocean-related activities on the
high seas and in coastal areas;

(ii)

To develop and co-ordinate the implementation of
the
Integrated
Global
Ocean
Services
System
(IGOSS) as a joint programme with IOC;

(iii)

To pursue the compilation of the global marine
climatological data set, including the support to
WCP, and the application of marine climatological
information;

(iv)

To extend the sea ice service and thereby to
provide new data for the world Climate Programme;

(v)

To improve ocean data coverage by employing new
marine
observing
platforms,
particularly
by
promoting the establishment and operation of fixed
and drifting buoy programmes;

(vi)

To encourage the use of new observing and datacollection methods in the WMO Voluntary Observing
Ships' scheme.

(vii)

To promote the development of special analysis and
forecast techniques for application to the high
seas
and
offshore
areas,
including
wave
forecasting as set forth in the WMO wave programme;

(viii) To
encourage
application
of
remote
sensing
techniques for marine meteorological purposes.

V.

HYDROLOGY AND WATER RESOURCES PROGRAMME

88.
A comparison of the per capita water availability in countries in 1971
and of the same figures foreshadowed for the year 2000 (see Fig. 9) clearly
indicates the increasing importance of water-resource management all over the
globe.
Therefore, the Hydrology and Water Resources Programme (HWRP) has
always been viewed from a long-term perspective.
Action is particularly
urgent with respect to developing countries, but the problems are more
general.
In many countries - including some of the developed ones - there is
still a great deal to be done in the development of hydrological services,
notably with regard to the strengthening of observing
networks,
the
establishment of forecasting systems and the prov1s1on of hydrological
information for the efficient management of water resources.

..,
"'

Fig. 9/ao

Taken from The Global 2000 Report to the President, the Technical Report, Volume 2.

(A report prepared by the U.S. Council of Environmental Quality and the Department of State)

...
"'

Fig. 9/b.

Taken from The Global 2000 Report to the President, The Technical Report, Volume 2.
(A report prepared by the U.S. Council of Environmental Quality and the Department of State)
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89.
The overall objectives of the programme will be based on the long-term
targets set by the UN Water Conference (Mar del Plata, 1977). This Conference
adopted a Plan of Action covering the years up to 2000 for the accelerated
development and orderly administration of water resources throughout the
world.
More recently, a number of intergovernmental conferences have defined
the time scales for implementation of projects in various sectors.
90.

The overall objective of the HWRP for the coming decade will be:

To ensure quantitative and qualitive assessment of surface water
resources and forecasts of their future occurrence, both as gross and
economically usable quantities, for different sectoral uses.
This will include promoting the development of at least the minimum capabilities in developing countries through technology transfer and technical
assistance to enable them on their own to assess their water resources on a
continuous basis, to respond to threats of floods and droughts and thus meet
all requirements for water and its use and management.
91.
The transfer of knowledge and proven methodology, an important element
of all WMO programmes, has a special importance and urgency in the Hydrology
and Water Resources Programme if national Services, assisted by WMO, are to
respond effectively to the exacting demands confronting them.
92.

The HWRP consists of three mutually supporting programmes:
Operational Hydrology Programme;

Applications and Services to Water Resources;
Co-operation with water-related programmes of other international
organizations.
In addition,
hydrological elements are embedded in several other WMO
programmes.
Particular examples are the hydrological elements of the Tropical
Cyclone
Programme,
the
World
Climate
Programme
and
the
Agricultural
Meteorology Programme.
These will continue to be closely co-ordinated with
the appropriate components of the Hydrology and Water Resources Programme.

Operational Hydrology Programme
93.
This programme will concentrate on
the
basic organization of
hydrological services and therefore provide the
framework for all the
technical and scientific aspects of WMO's activities in hydrology. The scope
of the programme is very wide and specific support to the transfer of
operational technology will be provided through the Hydrological Operational
Multipurpose Sub-programme (HOMS).
The organized transfer of such technology
will be executed in the form of HOMS components.
In view of its comprehensive
and flexible nature, HOMS will accept for transfer any new technology and will
be able to respond to any new demands which may emerge in the coming decade.
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OPERATIONAL HYDROLOGY PROGRAMME:
MAIN LONG-TERM OBJECTIVES
(i)

To encourage the completion of minimum networks of
hydrometeorological
and
hydrological
observing
stations;

(ii)

To
provide
technical
guidance
for
the
establishment of hydrological data collection and
transmission systems;

(iii)

To help in the establishment of national waterresource data banks, including hydrometeorolog ical
and hydrological data;

(iv)

To
assist
in
the
establishment
of
on-line,
real-time hydrological forecasting systems;

(v)

To aid in the development of techniques for the
analysis of hydrological data for design purposes;

(vi)

To
foster
the
transfer
operational
hydrological
support of HOMS.

of
information
techniques
with

and
the

Applications and Services to Water Resources
94.
This programme will bring together hydrological and meteorological
activities in support of water-resource development.
It will therefore
substantially contribute to other programmes and activities of WMO which have
hydrological components.

APPLICATIONS AND SERVICES TO WATER RESOURCES:
MAIN LONG-TERM OBJECTIVE
To encourage the collection and processing of the data
needed for water-resource development projects and for
protection of the environment.
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~a-operation

with water-related programmes of other international

organizations
95.
A major aspect of this programme will be the collaboration with
Unesco, particularly in its International Hydrological Programme.
Such
collaboration will involve numerous activities of which one of the most
important will be a project to increase the capabilities of Members to apply
advanced methodologies and technologies in the assessment and management of
their water resources.
The programme also involves
regional projects
associated with large international river basins, e.g., the Danube, Rhine,
Mekong, Amazon, Nile.

CO-OPERATION WITH WATER-RELATED PROGRAMMES OF OTHER
INTERNATIONAL ORGANIZATIONS: MAIN LONG-TERM OBJECTIVE
To increase the impact of WMO activities in operational
hydrology
at
the
national
level
through
interorganizational collaboration in the water field.

VI.

EDUCATION AND TRAINING PROGRAMME

96.
This programme will be vital to the successful participation, by many
Members, in all scientific and technical activities of the Organization and
therefore a very high priority will be given to it.
97.
As stipulated by Ninth Congress, education and training activities
will have to form an integral part of all WMO programmes to ensure that the
national Meteorological and Hydrological Services of developing countries have
the required well-trained personnel to carry out their functions and be able
to adapt to new scientific achievements and new technologies.
Due to the
accelerating rate of technological development a progressive pressure will
emerge in many countries for
finding
ways to keep pace with these
developments.
The Education and Training Programme of WMO will have to grow,
with the augmenting needs, to achieve two main goals:
(a)

To overcome the shortages of trained staff which restrain countries
from fully meeting their responsibilities for providing meteorological
and hydrological information and services; and

(b)

To transfer - taking into account local conditions - knowledge and
proven methodologies to enable countries to implement, and benefit
from, the WMO programmes.
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98.
In addition, the Education and Training Programme will have the
ultimate aim of
developing
self-reliant
training
capabilities
in
the
individual countries, to be complemented by regional training arrangements and
institutions for higher levels of training, now viable or planned.
99.
Operational personnel will be trained, and the transfer of knowledge
and proven methodology effected,
through
(a)
the
efforts
of Members
themselves, (b) co-operative efforts of Members and WMO, and (c) under the
Education and Training Programme.
lOO.
It is planned to strengthen the training methods with the introduction
of computer-assisted learning techniques and, at some later stage, the use of
satellites for educational purposes will also be considered.
101.
It is expected that many of the activities of the Education and
Training Programme will continue to be funded at least partially from sources
external to the regular budget of WMO.
Such sources will include the United
Nations Development Programme (UNDP), WMO's Voluntary Co-operation Programme,
bilateral arrangements between Members, trust funds and institutions offering
special awards.
102.
The Education and Training Programme of WMO will continue to have four
basic components:
Education and Training Services;

Education and Training Events1
Education and Training Fellowships1
Support to training events of other WMO programmes.
103.
I t is planned to broaden the scope of the Education amd Training
Services Programme,
in particular the studies and surveys on training
requirements of Members which form part of it, to develop a more systematic
and intensified approach to the determination of training needs.
This will
lead, during the second half of the period covered by this Long Term Plan, to
the implementation of the consequentially required training schemes under the
formulation of
a
meteorological and hydrological
manpower
development
programme, which could be added to the major programme of Education and
Training.

Education and Training Services
104.
In order to maintain high standards in the technical and scientific
training of personnel in all fields of activity of the Organization there will
be a need for certain general services.
These would provide a framework for
planning the Education and Training Programme and the maintenance of an
infrastructure for carrying out this programme.
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EDUCATION AND TRAINING SERVICES:
MAIN LONG-TERM OBJECTIVES
( i)

To undertake, on request, studies and surveys on
the training requirements of Members and to assess
training needs on which to base the manpower
development programme,

(i i)

To
arrange
for
the
preparation
publications
(syllabi,
training
compendia of lecture notes);

(iii)

To strengthen the WMO Training Library, .which
would provide Members with advice and materials,
such as visual and audio-visual teaching aids
(films), wall charts, slides, cassettes, computerassisted learning techniques and textbooks;

(iv)

To strengthen the Regional Meteorological Training
Centres (RMTCs) and to maintain a close liaison
with these centres.

of
training
manuals
and

105.
Regional Meteorological Training
Centres are proving
to be a
convenient and efficient means of providing training for the personnel of
groups of countries in a region.
A number of these centres have been
established (see Fig. 10), mostly in developing countries, with locations
determined by the language factor as well as other considerations.
Their
potentialities are considered to be great and their development will be
closely monitored.
106.
The planning and pursuance of all kinds of training activities and the
further developments of the Regional Meteorological Training Centres will be
based on the continuously updated assessments of the requirements of Members
and evaluation of the needs of the various WMO programmes.

Education and Training Events
107.
WMO will continue to organize and assist in the organization of, or
eo-sponsor in collaboration with Members and international organizations,
various training events, such as regional, inter-regional and international
seminars (including roving seminars), workshops, courses and conferences.
Many of these training events will be funded partially or fully from
extra-budgetary sources provided by other organizations (UN, UNDP, UNEP, FAO,
etc.) and in some cases by Members themselves.
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Name of Centre

Regional Training Centre for Instruments Specialists, Cairo
Institute for Meteorological Training and Research, Nairobi
Nigerian Institute for Meteorological Research and
Training, Lagos
Regional Meteorological Training Centre, Baghdad
Hydrometeorological Institute for Training and
Research, Oran
Garibbean Meteorological Institute, Barbados
Department of Meteorology and Oceanography, University
of the Philippines, Quezon City
African School of Meteorology and Civil Aviation
( EAMAC) , Niamey
Department of Meteorology, University of Buenos Aires
and the Training Centre, National Meteorological Service,
Buenos Aires
Meteorology Section, School of Physics, University of
Costa Rica, San Jose
Etablissement d'Enseignement SupBrieur Polytechnique (EESP),
University of Madagascar, Tananarive
Meteorological Centre, Mulemba
Department of Meteorology and Geophysics, University of
Para, Belem
International School of Meteorology of the Mediterranean,
Erice {Trapani)
Regional Training Centre for Agrometeorology and
Operational Hydrology and their Applications {AGRHYMET),
Niamey
Department of Meteorology and Hydrology, Central
University of Venezuela, Caracas
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EDUCATION AND TRAINING EVENTS:
MAIN LONG-TERM OBJECTIVES
(i)

To provide training to trainers and instructors,
to
update
their
knowledge
and
to
promote
uniformity of instruction in training institutions;

( i i)

To promote the transfer of knowledge
methodologies to developing countries;

(iii)

To provide training in special subject areas
otherwise covered in training institutions.

and

proven

not

Education and Training Fellowships
108.
At the time of the First world Meteorological Congress it was decided
that WMO should take part in the United Nations technical assistance programme
under which fellowships were provided to assist Members in obtaining the
necessary trained personnel.
From these beginnings, the WMO fellowship
programme has since developed into large-scale assistance provided through
various

sources,

such

as

the

UNDP,

the

VCP,

funds-in-trust

arrangements,

bilateral arrangements and the regular budget.
In all of these cases the WMO
Secretariat provides support to the implementation of the various long- and
short-term fellowships and of the fellowships specifically granted for
refugees.

EDUCATION AND TRAINING FELLOWSHIPS:
MAIN LONG-TERM OBJEC'l'IVES
(i)

To
provide
long-term
fellowships
for
basic
training and postgraduate studies for candidates
from countries receiving aid;

(i i)

To provide short-term fellowships to meet training
needs
in
specialized
fields
and
in
the
applications
of
meteorology
and
operational
hydrology;

(iii)

'l'o provide fellowships to refugees identified for
meteorological careers through the Office of the
UN High Commissioner for Refugees.
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Support to training events of other WMO programmes
109.
The national Meteorological and Hydrological Services, particularly in
the developing countries. will continue to need mechanisms through which they
may obtain special expertise necessary both (a) to contribute to and (b) to
benefit fully from the programmes of the Organization.
Therefore, special
training events will be implemented under the various major WMO programmes to
which the Education and Training Programme will be requested to provide
logistic support. The main long-term objectives of this support activity will
be the same as those of the major programmes to which the assistance is given.

VII,

REGIONAL ACTIVITIES

110.
The system of the constituent bodies of the world Meteorological
Organization includes six regional associations (Africa, Asia, South America,
North and Central America, South-West Pacific and Europe).
The functions of
these associations are defined by Article 18 of the WMO Convention as follows:
(i)

To promote the execution of the resolutions of Congress and the
Executive Council in their respective Regions;

(ii)

To consider matters brought to their attention by the Executive
Council;

(iii)

To discuss matters
meteorological and
Regions;

(iv)

To make recommendations to Congress and the Executive Council
on matters within the purposes of the Organization;

(v)

To perform such other functions as may be conferred on them by
Congress.

of general interest and to co-ordinate
related activities in their respective

111.
These functions are performed through the regional activities with two
main purposes:
(a)

To promote the execution of the resolutions of Congress within the
given Region, taking into account the guidance given by the Executive
Council; and

(b)

To bring to the attention of Congress and the Executive Council the
specific concerns of the Regions.

112.
Purpose (b) above also involves the responsibility for ensuring that
in the planning, implementation and evaluation of the scientific and technical
programmes of the Organization, the particular regional needs and capabilities
are recognized and considered, taking into account the best interest of the
Organization as a whole.
Hence the regional activities provide important
assistance in covering the regional aspects within the entire scope of the
work of WMO.
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113.
Given the wide range in the stage of development of countries in the
various WMO Regions, the scientific and technical programmes of WMO will need
to be planned and implemented in such a way as to ensure that the most
advanced Members are not held back and the least developed are not excluded.
Without such a balanced approach, no programme will succeed.
Thus the
regional associations will have a key role to play in identifying regional
priorities within the WMO programmes.
These will often be different from one
Region to another.
Regional associations will also have a role to play in
establishing facilities which are jointly supported or funded, such as
training facilities and essential elements of the World weather Watch, and in
designing regional components of global systems.
114.
The mechanism established within WMO to deal with regional activities
includes three regional offices, the areas of responsibilities of which cover
the developing world.
The nature of the assistance provided by these offices
and the advantages or disadvantages of providing this assistance from
locations within the given Region, or from Headquarters, will be l<ept under
review throughout the ninth financial period with a view to working out
proposals for further improvements in this system.

PROMOTING AND SUPPORTING THE IMPLEMENTATION
OF THE LONG TERM PLAN

115.
The implementation of the WMO Long Term Plan will basically rely on
Members' own programmes.
In addition to the national efforts there will be a
need for international promotion and support. This will mainly be forthcoming
through activities, which are covered by appropriations made within WMO's
regular budget.
Consecutive Congresses approve for these regular activities
the maximum expenditures for four-yearly intervals only, whereas the Long Term
Plan sets forth the programmes of the Organization for a substantially longer
period.
It is understood that the Secretary-General of WMO will take into
account the Long Term Plan when he prepares his four-yearly programme and
budget proposals for approval by Congress, but the Long Term Plan is not
binding on the decisions of Congress.
116.
WMO's regular activities are thus limited by the prov1s1ons within the
regular budget.
Furthermore, they shall remain within the purposes of the
Organization which are defined in Article 2 of the WMO Convention (see paragraph 26 of this document).
Some of the supporting activities which are
needed for the implementation of the main objectives of the Long Term Plan may
fall outside the purposes of the Organization and cannot be covered within the
regular budget. Some other activities may be left uncovered because of lack
of funds and there is therefore clearly a need for additional support.

Technical co-operation activities

117.
The problem mentioned above was very clearly recognized by Ninth
Congress.
I t was decided that, in order to assist Members in developing
countries, the transfer of knowledge and proven methodology should be an
integral part within all scientific and technical
programmes of
the
Organization.
In addition to this, there will be a continuing need for
special efforts to assist developing countries to participate in, contribute
to and benefit from WMO's programmes.
In fact this need led WMO, a long time
ago, to create a special group of activities with the aim of preparing and
implementing projects to strengthen national Services.
These activities are
based on four sources of funding:
The United Nations Development Programme (UNDP) 1
WMO's Voluntary Co-operation Programme (VCP);
Various funds-in-trust (FIT) projects;
To a lesser extent, WMO's regular budget (RB).
118.
UNDP 's funds are normally allocated among various country programmes
and inter-country programmes.
The former are concerned with purely national
programmes, which are usually very widely based, and the Meteorological and
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Hydrological Services are in competition with other strong claimants within
their own countries.
Inter-country programmes concern two or more countries
and may be of regional scope. The benefits aimed at would accrue to several
countries and examples of such· programmes would be, in meteorology, the
installation of special equipment for monitoring tropical cyclones in a region
so affected1 or in hydrology, the establishment of a hydrological forecasting
system for an international river basin.
overall it is most remarkable that
the otherwise modest annual share of meteorological and hydrological projects
from UNDP' s funds is reasonably constant, which fact gives grounds for the
expectation that similar funds will be available in coming years.
119.
The Voluntary Co-operation Programme is entirely dependent on the
contributions of Members of WMO and has been in existence since 1968.
Under
the scheme assistance is provided as a first priority to projects for the
implementation of www.
However, other important sectors such as hydrology,
agrometeorology, World Climate Programme, long-term and short-term fellowships
and special training are also included in the provisions of the programme.
The figures for a typical year (1980) show the wide range of activities
supported by the VCP.
In that year projects were approved for twelve upperair stations, five surface stations, two radar stations, two pollutionmonitoring stations, twelve telecommunication projects (seven regional and
five national) and several others.

Funds-in-trust projects are of two kinds.
In one the project is
financed by the country receiving the assistance whereas in the other kind,
referred to as third-party trust-fund arrangements, a country receives aid out
of fin~nce provided by another country or group of countries.
In both cases
WMO accepts responsibility for the implementation of an FIT project at the
request of the country making the financial provision.
The goals of these
activities and their method of execution are similar to those under the UNDP.
The number of projects in progress at any one time has so far been quite
small. The projects vary in size and duration.
120.

121.
In addition to the above-mentioned basic sources of funding technical
co-operation activities, the regular budget of WMO may be able to furnish
limited funds for training fellowships and for certain expert missions.
122.

The main objectives of WMO's technical co-operation activities are:
(i)

To promote through co-operative projects the implementation of
the WWW programme at a certain minimum level in all regions of
the world as a highest priority;

(ii)

To undertake projects designed to assist developing countries
to better assess and manage their water resources;

(iii)

To facilitate the participation of developing countries in the
World Climate Programme;

(iv)

~'o organize projects aiming at the mitigation of loss of life
and property due to adverse weather conditions
(floods,
tropical cyclones, etc.).
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123.
Since WMO's technical co-operation activities are almost entirely
dependent upon outside sources of funds, plans for the long term are
inevitably somewhat conjectural. However, there is no question that continued
support over a long period will be needed by the Meteorological and
Hydrological Services of developing countries.
Where UNDP support
is
concerned, WMO's activities will depend on the detailed requirements drawn up
by individual countries or by groups of countries for assistance in
meteorology and hydrology and upon the financial resources which the UNDP is
able to make available. The most reasonable course therefore appears to be to
use UNDP's planning figures and assume that WMO's present share of the total
UNDP budget will be maintained.
124.
Members fully appreciate the requirement for all Meteorological and
Hydrological Services to be brought to a proper level of efficiency i f the
benefits of WWW and other programmes are to be realized world-wide.
In the
case of the Voluntary Co-operation Programme, therefore, it is assumed that
Members will continue to make generous contributions.
However, it has to be
stressed
that
the
contributions
of
the
relatively
few
Members
now
participating as donors will be insufficient to meet minimum needs even i f
significantly increased.
Thus, new donors are urgently required i f the Long
Term Plan is to succeed.
125.
In addition, technical co-operation between developing countries will
be
encouraged.
Emphasis
will
be
placed
on
mutual
assistance
for
implementation of national and WMO programmes and projects.

CONCLUDING REMARKS

126.
As stated in the introduction, this plan is intended to provide policy
guidance and strategy for WMO for the next decade.
It is foreseen that every
four years a similar document will be prepared and submitted to the coming
world Meteorological Congress
for
approval.
One should
be
thinking,
therefore, in terms of a series of over lapping long-term plans, of which the
present one happens to be the first.
127.
The epithet "first" gives this plan a certain prestige;
at the same
time it extenuates some of its unavoidable weaknesses.
A planning process
should involve some sort of iteration and the beginning of such a process, the
search for the first foothold, is liable to bias, much more than any of the
further steps. The bias in a long-term plan may sometimes be in the direction
of overestimating the pace of change and progress, but it is more likely to be
in the other direction.
The present document has been shaped in a rather
conservative manner, and it is certainly biased in the direction of modesty.
There are two reasons for this:
(a) adhering to what seems to be fairly sure
is thought to be a better start for an iterative process;
(b) the present
economic situation of the world is not particularly favourable for drawing up
bold plans.
128.
There are a number of possible developments, which may - within a few
years - substantially alte.r many of the planning assumptions which were taken
into account at the time of the preparation and approval of this plan.
For
example,

the development and

innovation of

some

high technologies,

such as

micro-electronics, may create fundamentally new tendencies in the development
of the national Meteorological and Hydrological Services.
In particular, the
Meteorological Services in smaller countries may greatly benefit from some new
opportunities, as they will have a wider range of choices to adapt their
national systems to the international infrastructures, ensuring at the same
time maximum benefits in serving the social and economic needs of their
countries. Many other examples of possible new tendencies might certainly be
mentioned. The successive long-term plans of WMO, which will be prepared for
approval by future Congresses, will need to be sensitive to these new
tendencies.
129.
An important point to be added to these concluding remarks is that the
benefits to be gained through long-term planning are not limited to the
production of the end result, the plan itself.
There is another, more
immediate benefit, which stems directly from the effort and process of
preparing that plan.
The organized thinking about the most fundamental
problems of WMO, with a long view, from a vantage point sufficiently distant
from the individual programmes, will certainly help in solving many tasks of
more immediate importance.
Furthermore, as the Ninth world Meteorological
Congress has clearly stated, the WMO long-term plans should have an additional
role in showing the interrelations between the specific plans of the
individual scientific and technical programmes of varying duration and
detail.
This will be a task to be accomplished in connexion with Part II of
the Long-Term Plan.
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130.
The main long-term objectives defined in this plan for each individual
WMO programme should serve as the starting point for the preparation of the
more detailed plans which will be included in Part !I of the Long-Term Plan.
That document, which will be developed during the coming years, will list
activities and identify milestones and goals for the achievement of the stated
main long-term objectives.
It will be structured so that it will provide
guidance
to
the
constituent bodies
in planning
their
work,
to
the
Secretary-General in formulating his programme and budget proposals, and to
Members when considering how best they may contribute to or profit from the
existing and planned activities.

LIST OF ABBREVIATIONS

ACC AD

Advisory Committee
Programmes

AGRHYMET

Regional Training Centre for
Hydrology and their Applications

ASECNA

Agency for Air Safety in Africa and Madagascar

CAeM

Commission for Aeronautical Meteorology

CAgM

Commission for Agricultural Meteorology

CARS

Climate Applications Referral System

CAS

Commission for Atmospheric Sciences

CBS

Commission for Basic Systems

CCl

Commission for Climatology

CHy

Commission for Hydrology

CIMO

Commission for Instruments and Methods of Observation

CMM

Commission for Marine Met-eorology

ECMWF

European Centre for Medium Range Weather Forecasting

ESCAP

Economic and Soc-ial Commission for Asia and the Pacific

ETR

Education and Training

FAO

Food and Agriculture Organization (of the United Nations)

FGGE

First GARP Global Experiment

FIT

Funds-in-trust

GARP

Global Atmospheric Research Programme

GDPS

Global Data-processing System

GEMS

Global Environmental Monitoring System

GOS

Global Observing System

GTS

Global Telecommunication System

HOMS

Hydrological Operational Multipurpose Subprograwne

for

the

World

Climate

Applications

Agrometeorology

and

and

Data

Operational
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HWRP

Hydrology and Water Resources Programme

IAMAP

International Association of Meteorology and Atmospheric Physics

ICAO

International Civil Aviation Organization

ICSU

International Council of Scientific Unions

IFAD

International Fund for Agricultural Development

IGOSS

Integrated Global Ocean Services System

INFOCLIMA

Climate Data Information Referral service

INMARSAT

International Maritime Satellite System

IOC

Intergovernmental Oceanographic Commission

JSC

Joint Scientific Committee

LRCS

League of Red Cross Societies

LTP

Long Term Plan

MMS

Marine meteorological services

MTN

Main Telecommunication Network

NMC

National Meteorological Centre

NWP

Numerical weather prediction

ORSTOM

Office de la Recherche Scientifique et Technique Outre-mer

OHP

Operational Hydrology Programme

RDP

Research and Development Programme

RMC

Regional Meteorological Centre

RMTC

Regional Meteorological Training Centre

RTH

Regional Telecommunication Hub

SAC

Scientific Advisory Committee (of UNEP)

TCO

Technical Co-operation

TCP

Tropical Cyclone Programme

UN

United Nations

UNDP

United Nations Development Programme
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UNDRO

Office of the United Nations Disaster Relief Co-ordinator

UNEP

United Nations Environment Programme

Unesco

United Nations Educational, Scientific and Cultural Organization

VCP

Voluntary Co-operation Programme

WACLIM

Climate data service for West Africa

WAFS

World Area Forecast System

WAMEX

West African Monsoon Experiment

WE FAX

The narrow-band Weather Facsimile

WCAP

world Climate Applications Programme

WCDP

World Climate Data Programme

WCIP

World Climate Impact Studies Programme

WCP

World Climate Programme

WCRP

world Climate Research Programme

WMC

World Meteorological Centre

WMO

world Meteorological Organization

www

World Weather Watch

