WORLD METEOROLOGICAL ORGANIZATION

THE WORLD WEATHER WATCH PROGRAMME

1992-2001
THIRD WMO LONG-TERM PLAN
PARTII

Volume 1

[i£Mo- No. 761/
Secretariat of the World Meteorological Organization- Geneva- Switzerland
1992

© 1992, World Meteorological Organization

ISBN 92-63-10761-0

NOTE
The designations employed and the presentation of material in this publication do not imply
the expression of any opinion whatsoever on the part of the Secretariat of the World
Meteorological Organization concerning the legal status of any country, territory, city or area,
or of its authorities, or concerning the delimitation of its frontiers or boundaries.

C0 NTE NT S

FOREWORD . .

vii

INTRODUCTION
Purpose and scope
Overall objectives
Programme organization
Current status
Major influences 1992-2001
Other relevant factors
Relationship of the WWW with other programmes

1

PROGRAMME 1.1 - GLOBAL DATA-PROCESSING SYSTEM
Introduction
Purpose and scope . • . .
Main long-term objectives
Programme organization
Current status . . . . .
Major influences 1992-2001
Needs and opportunities
Scientific and technological advances
Other relevant factors . . • . . . . .
Specific objectives and plans 1992-2001
Co-ordination with other programmes and activities
Time-line charts
. . . . . . . . .

8
8

PROGRAMME 1 . 2 - GLOBAL OBSERVING SYSTEM
Introduction
Purpose and scope
Main long-term objectives
Programme organization
Current status . . . . •
Major influences 1992-2001
Needs and opportunities
Scientific and technological advances
Other relevant factors . . . . . . . .
Specific objectives and plans 1992-2001
Co-ordination with other programmes and activities
Time-line charts . . . . . . . . . . . . . .
PROGRAMME 1.3 - GLOBAL TELECOMMUNICATION SYSTEM
Introduction
Purpose and scope . . . .
Main long-term objectives
Programme organization
Current status
. . • .
Major influences 1992-2001
Needs and opportunities
Methodology and techniques available for the GTS
Technical trends for the elements of the GTS
Satellite-based data-collection/dissemination systems
Specific objectives and plans 1992-2001
Time-line charts
. . . . . . . . . . . . . . . . . . . .

1
2
2

3

4
6

6

8
8
8
9

11
11
13

15
17

18
21
26
26
26
26
26
27

27
27
30

33
34
35

37

42
42
42
42
42

43
44

44
45
46
48
48

51

-

J.V -

PROGRAMME 1. 4 - WWW DATA MANAGEMENT
Introduction
Purpose and scope . . . .
Main long-term objectives
Programme organization
Current status
....
Major influences 1992-2001
Needs and opportunities
Technological advances
Specific objectives and plans 1992-2001
Time-line charts
. . . . . . . . . . .

57
57
57
57
57
58
58
58
59
60
61

PROGRAMME 1.5 - WWW SYSTEMS SUPPORT ACTIVITY, INCLUDING THE
OPERATIONAL INFORMATION SERVICE
Introduction
Purpose and scope . . . .
Main long-term objectives
Programme organization
Current status
.....
Major influences 1992-2001
Specific objectives and plans 1992-2001
Time-line charts
. . . . . . . . . .

66
66
66
66
66
67
68
68

PROGRAMME 1. 6 - INSTRUMENTS AND METHODS OF OBSERVATION PROGRAMME
Introduction
Purpose and scope . . . .
Main long-term objectives
Programme organization
Current status
. . . .
Major influences 1992-2001
Needs and opportunities
Scientific and technological advances
Economic factors
. . . . , . . . .
Other relevant factors . . . . . . . .
Specific objectives and plans 1992-2001
Co-ordination with other programmes and organizations
Time-line charts
PROGRAMME 1.7- 'NMO SATELLITE ACTIVITIES
Introduction
Purpose and scope . . . .
Main long-term objectives
Programme organization
Current status
. . . .
Major influences 1992-2001
Needs and opportunities
Scientific and technological advances
Existing plans of Members and other organizations
Specific objectives and plans 1992-2001
Time-line charts
. . . . . . . ,

7l

76
76
76
76
77

78
78
78
79
80
80

81
81
83
98
98
98
99
99
99
100
100
101
102
102
105

-V -

PROGRAMME 1.8 -TROPICAL CYCLONE PROGRAMME
Introduction
. . • . • . .
Purpose and scope
Main long-term objective
Programme organization
Current status
. . . .
Major influences 1992-2001
Needs and opportunities
Scientific and technological advances
Existing plans of Members and other organizations
Implementation arrangements . . . .
Specific objectives and plans 1992-2001 . . . . . . .
Implementation schedule
. . . . . . . . . . . . .
Co-ordination with other WMO programmes and activities
Time-line charts

113
113
113
113
113
118
118
118
119
120
121
122
123
124
125

PROGRAMME 1.9 - WMO ANTARCTIC ACTIVITIES
Introduction
Purpose and scope . . . .
Main long-term objectives
Programme organization
Current status
. . . .
Major influences 1992-2001
Needs and opportunities
GOS
GDPS
GTS
Scientific and technological advances
Specific objectives and plans 1992-2001
Time-line charts . . . . . . . . . . . .

138
138
138
138
138
139
139
139
140
140
141
141
142
143

ANNEX:

147

Resolution 28 (Cg-XI) -Third Long-term Plan

F 0 R E W0 R D
The Third WMO Long-term Plan, for the period 1992 to 2001, was
approved by Eleventh Congress by its Resolution 28 (see annex).
The Plan
comprises Part I - Overall policy and strateqy, and Part II, in seven volumes,
covering the plans for the scientific and technical Programmes of the
Organization.
This volume contains the detailed plans for the WMO World Weather
Watch Programme and also includes the Tropical Cyclone Programme and the
Instruments and Methods of Observation Programme as well as WMO Satellite
Activities and WMO Antarctic Activities.
It was developed through direct
contributions by many WMO Member countries under the auspices of the WMO
Executive Council and the Commissions for Basic Systems (CBS) and for
Instruments and Methods of Observations (CIMO), with the active participation
of all regional associations and regional tropical cyclone bodies.
For this
excellent and important work, credit is due to all contributors mentioned
above.
The Plan was adopted under the provH1ons of Article 8 (a),
(c) of the WMO Convention by which Eleventh Congress:
Plan

(b) and

•

Approved the general policies stated in this
fulfilment of the purposes of the Organization;

for

the

•

Recommended to all Members that they should fully take into
account the Plan in developing and carrying out their national
programmes in meteorology and operational hydrology, as well as in
their participation in the Programmes of the Organization;

•

Referred to the constituent bodies of the Organization those tasks
within their terms of reference for appropriate action in order to
achieve the objectives of the Plan.

Thus, the Plan has the status of a recommendation as far as Members
are concerned.
Nevertheless, it is understood that only with the full
participation of all Members of the Organization will the long-term objectives
of the programme be achieved. Therefore, the Plan is commended to all Members
as a basis for mobilizing efforts towards achieving the objectives of the
Organization.

(G.O.P. Obasi)
Secretary-General

WORLD WEATHER WATCH PROGRAMME 1992-2001
INTRODUCTION

Purpose and scope
1.
Meteorological services are required for the safety of life and
property, the protection of the environment, and for the efficiency and
economy of a wide range of weather sensitive activities.
Central to the
provision of these services, as well as to related research and development
activities, is the receipt by National Meteorological Centres of observational
data, analyses and forecasts on a variety of time and space scales extending
from instantaneous to long-term, from local to global.
The World Weather
Watch Programme is the international co-operative programme which arranges for
the gathering and distribution in real-time on a world-wide scale of this
vital meteorological information required by individual Members, by other WMO
programmes and relevant programmes of other international organizations.
2.
The main purpose of the WWW Programme is thus to ensure that all
Members have access to the meteorological and related geophysical information
they need to provide effective services and conduct related research so that
each may make the best use of its weather and climate and minimise their
harmful effects. This requires the frequent and regular observation of a wide
range of meteorological and related geophysical elements from thousands of
locations around the world - on land, at sea and the air, as well as in outer
space;
the rapid collection and exchange of the observational data;
the
preparation of information in a variety of forms describing the current and
forecast conditions;
and the dissemination of this information to all who
require it.
3.
Implementation is based on the fundamental concept that each of the
Member countries undertakes according to its means to meet
certain
responsibilities in the agreed global scheme. The Programme's main functions
are the planning, organization and co-ordination of the necessary facilities
and arrangements at the global, regional and national levels, including the
design of observing and telecommunication networks, the standardization of
observing
and
measuring
techniques,
the
development
of
common
telecommunication procedures, the co~ordination of data processing centres at
various levels, and the presentation of both observational data and processed
information in a manner understood by all, regardless of language.
4.
The Programme also embraces supporting activities to provide guidance,
technical information and training to assist Members in the implementation of
WWW, and to improve the WWW system through the integration of its main
components and the
incorporation of new scientific and technological
developments.
In so doing account will be taken of the different levels of
development between regions and Members and of the policy document "Bridging
the gap - a strategic approach to Technical Co-operation." Because of its
pivotal importance to all activities of WMO and its Members, the WWW is the
basic programme of the Organization.
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Overall objectives
5.

The overall objectives of the WWW Progranune are:
(i)

To maintain an effective world-wide integrated system for the
collection, processing and rapid exchange of meteorological and
related environmental data, analyses and forecasts;

(ii)

To make available, both in real time and non-real time, as
appropriate, observational data, analyses, forecasts and other
products to meet the needs of all Members, of other WMO
Progranunes and of relevant progranunes of other international
organizations;

( iii) To arrange for the introduction of standard methods and
technology which enable Members to make best use of the WWW
system and ensure an adequate level of services, and also the
compatibility of systems for co-operation with agencies outside
WMO.
Progranune organization
6.
The WWW functions on three levels: globaL regional and national. It
involves the design, implementation, and further development of three closely
linked and increasingly integrated core elements:
•

The Global Data-processing System (GDPS), consisting of World,
Regional/Specialized and National Meteorological Centres to
provide processed data, analyses, and forecast products;

•

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;

•

The Global Telecommunication System (GTS), composed of an
increasingly automated network of telecommunication facilities
for
the
rapid,
reliable
collection
and distribution of
observational data and processed information.

7.
The operation and further development of these three core elements
will be co-ordinated and integrated through the following WWW support
funqtions:
•

WWW Data Management (WDM), which is to co-ordinate, monitor and
manage the flow of data and products within the WWW system in
accordance with international standards to assure their quality
and timely delivery to meet Members' individual needs and those
of other WMO programmes;

•

WWW System Support Activity
(SSA>.
to provide guidance,
technical and scientific informat1on, and training to those
involved in the planning, development and operation of www
components;
and to initiate, co-ordinate and evaluate various
WWW co-operative activities and support actions.
This includes
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the Operational Information Service to collect and distribute
information on facilities, services, data and products made
available within the WWW system.
8.
The World Weather Watch Programme incorporates also four other
components, one dealing with a particular application of the WWW system and
the other two with technological support to the Global Observing System, as
well as to other programmes. These are:

•

The Instruments and
at improving both
standardization of
techniques and,where
of new technological

•

WMO Satellite Activities, aimed at providing high-quality global
satellite data and products and to strengthen Members'
capabilities to receive and effectively use satellite data;

•

The Tropical Cyclone Programme, which is designed to assist some
60 countries in minimizing loss of life and property damage
caused by tropical cyclones and associated phenomena such as
floods, landslides and storm surges~

•

WMO Antarctic Activities, aimed at promoting and co-ordinating
the implementation and operation of the basic elements of the
WWW to meet the requirements for meteorological services as well
as for environmental monitoring and climate research.

Methods of Observation Programme, which aims
the accuracy of observational data, the
meteorological instruments and observing
suitable and appropriate, the incorporation
developments;

9.
The
WMO
bodies
primarily
concerned
with
the
development,
implementation and operation of the WWW are the Commission for Basic Systems
and the regional associations.
CBS is responsible for technical matters
relating to world-wide co-operation in the operation and further development
of the WWW system in the light of new requirements and technical developments
and has established Working Groups to deal with all the main activities. Much
of the WWW system is co-ordinated and implemented on a regional basis by the
six regional associations.
Each regional association has established a
working group on regional aspects of the WWW (the exact title varies from
Region to Region) which acts as the main co-ordinating body.
10.
The Commission for Instruments and Methods of Observation CCIMO) also
plays a role as regards data accuracy and standards, while the Executive
Council, through its Panel of Experts on Satellites and the four regional
tropical cyclone bodies, are concerned with the other sub-programmes.

11.
Basic meteorological data and products available within the WWW system
are exchanged freely and without restriction between Members in accordance
with approved procedures and within the limits of the agreed WWW system.
(Details of the functions, structure and operation of WWW components are given
in the Manuals on the GDPS, GOS, GTS and Codes.)
Current status
12.
The WWW has been evolving for nearly 30 years. While progress over
most of this period towards meeting the programme's objectives has been
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t•emarkable it has become more sporadic in recent years with certain problems
being persistent and difficult to resolve.
13.
The programme has succeeded in meeting to a very great extent the
requirements for atmospheric and related observational data but the quality is
uneven and certain parts of the globe are still inadequately observed or not
observed at all. The implementation of the conventional observing system has
become stagnant but new automated observing and remote sensing techniques are
being introduced which promise a new generation of high resolution data and
valuable complementary observations needed for environmental monitoring. High
quality analyses, forecasts and special-purpose products, especially as
regards medium-range forecasts in middle latitudes, are already available but
the ability of many Members to receive and make full use of these products
varies widely.
The capacity of the Main Telecommunication Network has
increased enormously but much remains to be done to improve regional
meteorological
telecommunication
networks
in
order
to
meet
Members'
requirements for basic and processed information;
information is all too
frequently delayed or lost.
14.
The shortcomings may be attributed to problems in the design,
implementation,
or
management
of
the
system.
The
development
and
implementation of the three main components has varied considerably from one
to the other and the tendency to consider each as a separate entity has
hampered the development of the WWW system as a whole.
The development and
implementation of the data-management concept will help to greatly improve the
operation of the WWW as a fully integrated system better able to meet the
requirements of individual Members and of other WMO programmes.

15.
Constraints in economic resources available to meteorology in Member
countries, combined, in many cases, with insufficient awareness of the
benefits of meteorological services for the safety of people or for the
economic development of the country, have also been major factors hampering
the development of the WWW.
Lack of experienced and well trained staff at
national Services, particularly in the tropical and sub-tropical regions, is
another main cause of the shortcomings that persist in the WWW system. The
strategy of "bridging the gap" will therefore be an integral part of the www
programme and its implementation will be crucial to the success of the
programme.
(Evaluations of deficiencies in the WWW system are presented in
the WMO publication- Status Report on Implementation of the WWW.)
Major influences 1992-2001
16.

The evolution of the WWW will be guided by two main considerations.
(i)

Needs:
Requirements of individual Members for improved meteorological
services as well as those of international
research and
applications
programmes
for
meteorological
other
and
environmental information;

(ii)

Opportunities:
Scientific achievements and technological advances as far as
their operational inclusion in the WWW improves the quality of
services provided.
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17.
World-wide and long-range socio-economic development outlooks point to
a number of areas which are likely to affect user requirements for
meteorological information. Three of these areas are of particular importance:
(a)

Pollution of the environment on a global scale and other
possible changes of an anthropogenic origin to climate and the
environment in general;

(b)

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

(c)

Increased exploration and exploitation of resources
areas (oil, gas, minerals, fisheries, etc.).

in marine

18.
The most widely recognized activity is likely to remain the supply of
general
and
specialized weather forecasts for various user sectors,
e.g. aviation. agriculture and water resources.
There will, however, be
changes with growing requirements for warnings of hazardous meteorological
phenomena and very short-range forecasts with increasing specification of
time, location, intensity and duration. There will also be increased demands
for long-range weather forecasts or outlooks beyond ten days and up to a
season.
Not only will it be necessary to improve the quality of the present
range of observational data but a wider range of atmospheric measurements will
be re qui red.
19.
As far as opportunities are concerned there is little doubt that the
WWW will have at its disposal:

•

An increasing range of ever-more sophisticated observing systems;

•

Still expanding computer power;

•

Improved telecommunication systems, especially via satellites;

•

Increasingly
reliable
and
extended
range
capabilities of numerical weather prediction models.

forecasting

20.
The inclusion of more modern technology and scientific developments
into the WWW system will be better co-ordinated and balanced among the WWW
component through the introduction of the Data Management concept.
Greater
attention will also be paid to maximising the use of existing systems and to
making the best use of new technology particularly, for instance, in the
automation of systems and components.
21.
The continued introduction of new techniques into the WWW system will
be a gradual process. One of the main tasks of the WWW will be to bridge the
differences between national Services by improving Members' capabilities to
make maximum use of data and products exchanged within the WWW system and by
promoting Members' efforts to raise the operational level of their national
Meteorological Services to end users. Exchange of experience and knowledge on
the operational use of modern technology and methodology within the 1-JWW will
become an important activity and increased training will be needed at all
levels of specialization.
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Other relevant factors
22.
Levels of requirements for meteorological services will differ from
region to region.
Financial and human resources available to Meteorological
Services will vary widely as will technology, techniques and operational
methods.
The WWW will integrate advances in atmospheric sciences and
technology in an orderly fashion, taking into account the ability of Members
to establish and operate these new techniques and technologies.
23.
To overcome limitations in funds and expertise, groups of Members will
increasingly pool their resources to implement and operate jointly advanced
technology components of the WWW such as regional specialized centres and
automated observing systems in data sparse areas.
The expansion of these
co-operative efforts will not only increase the performance of WWW as an
integrated system but also enhance the capability of Members to make maximum
use of the WWW and improve their services on a national level.
24.
Implementation activities will be developed as an orderly transition
from the present WWW to an improved WWW by the systematic creation of new or
improved WWW facilities.
Operational WWW Systems Evaluations (OWSEs) will
address such questions as the efficiency of field operations, services needed
in support of integrated systems, procedures for maintenance and operational
costs. The results of OI•ISEs will be needed to guide and promote the orderly
development of the www.
25.
National requirements for cost-effectiveness will lead to expanded use
of WWW services. The WWW has to develop into a closely integrated system in
which duplication is minimized and cost-effectiveness strenuously pursued. It
will become necessary for Members to seek closer international co-ordination
and co-operative arrangements in developing and operating WWW centres and
facilities.
It is crucial to the success of the integrated WWW that each
Member makes a long-term commitment and plays its part in achieving the
objectives of the WWW Plan.

Relationship of the WWW with other programmes
26.
The WWW provides both the common infrastructure and the data base to
support a broad range of WMO programmes and relevant efforts of international
organizations.
These include the World Climate Programme (WCP), the World
Area Forecast System (WAFSl, the Integrated Global Ocean Services System
(IGOSS) and the IAEA Conventions regarding the release of hazardous materials
in the atmosphere.
The Second World Climate Conference, in explaining the
requirement for a Global Climate Observing System (GCOS), pointed out that it
should be based on, among other elements, an improved World Weather Watch
Programme. The WWW components of the GOS, GDPS and GTS, integrated through
the WWW Data Management function, will all contribute to the GCOS. In making
this contribution the basic functions and priorities of the WWW in support of
operational forecasts and warning services should not be compromised.
A
continued dialogue with those responsible for these programmes is therefore
essential to ensure that changes tn requ,rements are properly incorporated
into the WWW Plan.
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27.
The extent to which the WWW may support other iiMO programmes will be
determined in consultation with appropriate teclmical commissions, regional
associations or other bodies (e.g. Executive Council panels). The use of WWW
facilities for relevant programmes of other international organizations will
largely depend on the capacity of the WWW system and requires policy decisions
by the WMO Congress. Of particular importance will be the co-ordination of
relevant plans and activities between the WWW and international organizations,
in particular ICAO, IAEA, UNEP, WHO, ITU and IOC.

"

..

*

PROGRAMME 1.1 - GLOBAL DATA-PROCESSING SYSTEM (GDPS)

Introduction

28.
The purpose of the GDPS is to make available to Members weather
analyses and forecasts to enable them to provide in the most cost-effective
way high-quality forecasting, warning and information services to weathersensitive national activities.
The GDPS also supports other WMO programmes
and relevant programmes of other international organizations in line with
policy decisions of the Organization on the recommendations of the Commission
for Basic Systems in co-ordination with other WMO technical commissions.

29.
During the 1990s, new technology,
scientific achievements
and
operational techniques will offer far better opportunities for meeting
requirements for higher accuracy and a greater variety of tailored products.
However, since more complex and advanced NWP techniques require very large
computers and highly competent scientific and operating staff, only a few
centres, both in developed and in developing countries, will have the
capability and the resources to prepare all the required forecast products.
Most WMO Members will therefore continue to rely on output products from GDPS
centres operated by individual Members or co-operatively by groups of Members,
having the necessary technological and manpower resources.
It is essentia 1
that such a GDPS operates through a network of designated centres, having
certain responsibilities for products as commonly agreed by Members.
30.

The main long-term objectives of the GDPS will therefore be as follows:
(i)

To implement fully a global system of automated centres operated
by Members producing weather analyses and forecasts required by
Members, while strengthening the regional components of the GDPS;

(ii)

To ensure that Members can make the best use of the available
WWW data and products, including NWP products in particular,
with a view to achieving a minimum standard of meteorological
services at the national level;

(iii) To introduce relevant advances of
technology for regular operational
weather analyses and forecasts;
(iv)

atmospheric
use in the

sciences and
provision of

To adjust and further develop the GDPS to contribute to
objectives of climate monitoring, environmental, and emergency
response programmes as appropriate.

31.
The Commission for Basic Systems provides, through its working groups
on the Global Data-processing System and on Data Management, the scientific
and technical support for the implementation of the Global Data-processing
System component of the World Weather Watch Programme.
The Commission,
through its Working Group on the GDPS, is responsible for:
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(a)

Reviewing the requirements of Members and relevant international
organizations for observational data for operational large-scale
mesoscale NWP products, WWW data and products and the processing
of incoming products from WMCs and RSMCs with a view to
developing recommendations for further improvements of WMCs and
RSMCs output programmes and provide guidance on appropriate
hardware and software for use at NMCs and other: local
forecasting needs;

(b)

Reviewing the monitoring
including verification of
prepared by RSMCs and WMCs
view to identification of
development;

(c)

Reviewing scientific results and/or technological possibilities
in the field of very-short range, short-range, medium-range and
long-range prediction with a view to recommending methods for
operational application;

(d)

Reviewing and making recommendations on the application of
standard data structures as interface to data processing
applications with a view to facilitating portability of
pre-processing and application software.

methods and results on the GDPS
the quality of processed products
and their availability at NMCs with a
areas of further improvement ?nd/or:

Current status
~---

32.
The GDPS consists of a three-level system of centres operated by
Membet"s at the national, regional and global levels. There are 149 National
Meteorological Centres, 29 Regional/Specialized Meteorological Centres, and
3 World Meteorological Centres.
More than 2 000 analyses and forecast
products are produced daily over a variety of space and time scales ranging
from local to global and from a few hours to more than a week.
33.
The WMCs, located in Melbourne, Moscow and Washington, provide
products which can be used for general short-, medium- and long-range
forecasting of planetary- or large-scale meteorological systems.
34.
The
RSMCs
with
geographical
specialization
are:
Algiers,
Antananar:ivo, Beijing, Bracknell, Brasilia, Buenos Aires, Cairo, Dakar,
Darwin, Jeddah, Khabarovsk, Lagos, Melbourne, Miami, Montreal, Moscow,
Nairobi, New Delhi.
Novosibirsk,
Offenbach,
Rome,
Tashkent,
Tokyo,
Tunis/Casablanca and Wellington. The RSMCs with activity specialization are
as follows:
RSMC New Delhi \
RSMC Miami
RSMC Tokyo

- tropical cyclone forecasting

RSMC European Centre for Medium
Range Weather: Forecasts

-

medit~-range

weather forecasting

35.
N!Cs, located on national territories, should be equipped to receive
WMC, RSMC and other products and be capable of interpreting these products for
the provision of services to end-users. NMCs should have an independent
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capability, if needed, to develop their own manual or NWP products to meet
national requirements.
36.
The GDPS comprises a variety of facilities and techniques, ranging
from manual to highly automated data processing.
The increasing power and
availability of computers of all classes has led to huge changes in
operational meteorology and hydrology as they enable real-time processing of
large data volumes and open up unprecedented possibilities in data mangement.
The routine computation of global forecast models and the introduction of
high-resolution regional and mesoscale models has opened new possibilities of
improving meteorological services on all time scales and in various fields of
application.
Likewise,
objective product-interpretation techniques
are
increasingly applied to draw maximum benefits from the available numerical
forecast products. The progressive standardization of software and interfaces
favours the transfer of data-processing technology.

37.

38.

The real-time functions of the GDPS centres include:
(a)

RetrievaL quality control, sorting, etc. of the observational
data stored in data banks for use in preparing real-time output
products and the forwarding of these data to appropriate
archives for non-real-time applications;

(b)

Analyses of the three-dimensional
with up-to-global coverage;

(c)

Preparation of forecast products (fields of basic and derived
atmospheric parameters) with up-to-global coverage for one to 10
days ahead;

(d)

Preparation of specialized products such as long-range forecasts
(beyond 10 days),
limited area very-fine-mesh short-range
forecasts, tropical cyclone track forecasts, tailored products
for marine, aviation and other purposes;

(e)

Monitoring of observational data quality.

structure of

the atmosphere

The non-real-time functions of the GDPS centres include:
(a)

Preparation of special products for' climate-related diagnosis
(i.e. 10-day or
30-day
means,
summaries,
frequencies and
anomalies) on a global or regional scale;

(b)

Intel'comparison of analysis and forecast products, monitoring of
observational data quality, verification of the accuracy of
prepared forecast fields, diagnostic studies and NWP model
development;

(c)

Long-term storage in a recommended format and medium of .30S data
and GDPS products, as well as verification results for climate
monitoring, development and research use;

(d)

Maintenance of a continuously updated catalogue of the data and
products stored in the system;
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(e)

Conduct of workshops and seminars on the preparation and use of
GDPS output products.

Major influences 1992-2001

39.
The requirements for meteorological services vary considerably,
particularly among climatic regions or subregions. The requirements for data
and products,
based mainly on experience · and studies in the more
industrialized countries, are likely to be as follows:
(a)

More than half the requirements will be in the area of
short-range
forecastinq,
including warnings o
Emphasis
on
short-range forecasting will continue in the 1990s, but a higher
degree of accuracy and a greater diversity of products will be
needed. Short-range forecasts will increasingly be tailored to
meet end-user requirements;

(b)

From an end-user perspective the next most important products
are medium and lonq-ranqe forecasts (eo g. planning outlooks).
Several user activities are extremely weather-sensitive in their
longer-term planning, and the requirements for weather outlooks
for one week and even for one season are growing rapidly.
Mediumand
long-range
forecasts
will
therefore
become
increasingly significant in the 1990s and beyond;

(c)

Several end-user groups will continue to have requirements for
very short-ranqe forecasts ( 0-12 hours), including warnings for
the occurrence of severe weather phenomena.
The accuracy and
quality of these forecasts will need special observing systems largely automated - and the use of forecasting methods and
techniques which will vary considerably among regions;

(d)

Most end-users will place special emphasis on forecasts of
precipitation occurrence and amounts, both in the tropical belt
and in middle and high latitudes;

(e)

Overall trends indicate that requirements in the tropical and
sub-tropical belt will be concentrated on severe weather
warnings, drought alerting and medium- and long-range prediction
of the onset and cessation of the rainy season;

(f)

The
requirements
for
specialized
meteorological
and
environmental services will increase significantly in the 1990s
and beyond,
especially for the provision of specialized
forecasts relating to specific events such as the transport of
hazardous materials released in the event of a nuclear accident;

Note: The term "end-user" refers to individuals or organizations outside the
national Meteorological Services who or which receive the final
meteorological data, products and forecasts according to their
requirements.
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(g)

Climate monitoring requirements for data and products will
include special computations and analyses done operationally as
part of the GDPS but with special procedures specified through
the World Climate Programme.

40.
To meet these requirements the GDPS will accordingly evolve.
features are noted below:

Its main

(a)

Highly reliable and accurate numerical prediction products will
be the main basis on which national Meteorological Services will
prepare
short-,
mediumand
long-range ·forecasts.
The
introduction of numerical prediction models, with an improved
representation of the tropical atmosphere and improved tropical
data, are preconditions for improved weather forecasts in the
low latitudes;

(b)

A closely co-ordinated network of GDPS centres should provide
national
Meteorological
Services
with
high
quality,
cost-effective, analysis and forecast products.
GDPS centres
need to have the methodological, technological and manpower
resources to prepare NWP products with the best quality and
accuracy allowed by the state-of-the-art;

(c)

In view of expected developments toward increasingly advanced
GDPS technology and methodology and due to the difficulties some
centres experience in fully adopting new technology, a decrease
in the number of centres can be expected in some areas.
However, the network of GDPS centres should be designed to
ensure· back-up resources in case of failure at any one, to avoid
unnecessary duplication of products and to allow more efficient
strengthening of fewer centres through concentrated support.
GDPS centres should be designated and operated according to
agreed-upon principles;

(d)

Such a composite global analysis and forecasting system, from
which Members can request and receive agreed upon products,
should be based on the following exchange principles:
( i)

GDPS centres will make products available to Members
according to Members'
selective needs in respect of
amounts, composition, coverage and frequencies. In return,

(ii)

Members will supply GDPS centres with the agreed-upon data;

(e)

A national Meteorological Service which accepts the obligations
of a GDPS centre will prepare products with the coverage,
forecasting range, area of responsibility and technical quality
to meet the standards set by the WWW and WMO Technical
Regulations and will make them available over the GTS by
procedures prescribed in the
relevant WMO documents
and
Regulations;

(f)

Very short-range forecasting and nowcasting,
including the
preparation of appropriate processed products will be mainly the
responsibility of national Meteorological Services.
Special
data (radar, TOVS, etc.) and boundary layer or mesoscale model
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output products
countries;

may

also

be

exchanged

among

neighbouring

(g)

The interpretation of short-, medi urn- and long-range forecast
products into weather parameters and local forecasts for
end-users will normally be the responsibility of national
Meteorological
Services.
The WWW Implementation Support
Activity will make suitable methodology and techniques available
to Members;

(h)

Global climate monitoring will rely heavily on the output from
GDPS centres and opportunities will exist to develop new
analysis products to assist in climate monitoring system.

41.
The planning of the GDPS is based on principles concerned with
expected scientific results, operational techniques and Members' ability to
cope with new technology.
For the design of the GDPS, the following
principles are considered to be valid up to the year 2001:
(a)

Numerical prediction products for one to ten days ahead will be
more accurate than subjectively prepared forecast charts for the
middle and high latitudes. These improvements will result from:
( i)

Quality-controlled data with the accuracy, frequency and
spatial distribution necessary to resolve important
weather-producing scales of motions;

(ii)

Four dimensional data assimiliation and analysis schemes;

(iii) A manifold increase in the assimilation of satellite data;
( iv)

High-resolution, operational NWP models designed for
different atmospheric motion scales in tropical and
extra-tropical areas and for different forecast ranges;

(v)

Computer facilities suitable for the analysis and forecast
models, methods or systems used;

(vi)

Quality control of products, verification of their
accuracy and feed-back of information on their usefulness
from users to the producing centre;

(vii) Trained and competent staff, in operational and scientific
specializations;
(b)

The development of basic forecast models of the 1990s in the
middle and high latitudes will evolve towards high horizontal
resolution ( ,...., 75km) global models which might allow the useful
predictions of some mesoscale features on a medium time scale.
Three-dimensional boundary layer models or non-hydrostatic
mesoscale models (with a horizontal grid of 10 to 50 km) will
become operational in the 1990s, but might be limited in use to
very specific weather-dependent problems;
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(c)

Relevant prediction models for tropical circulation systems,
which will gradually become operational during the next 15 years
will have sUfficient vertical and horizontal resolution to
describe complex physical processes in the tropical atmosphere.
Some tropical disturbances may also be predicted by simplified
models.
Implementation of observing networks and of adequate
telecommunication systems is a precondition for the successful
use of NWP models in forecasting tropical weather.
Synoptic
methodology and manual analyses and forecast methods will
continue to play an important role in many national Services;

(d)

It is expected that numerical general circulation type models
will contribute to improved long-range forecast products during
the 1990s.
In addition, more developed statistical models and
techniques, based on analyses of climatological data, are
expected to provide useful long-range outlooks, particularly in
the tropical and sub-tropical areas.
Such statistical models
might benefit drought forecasts in the future.
The preparation
of these products with higher predictive skill will require
special oceanic, earth surface, atmospheric and radiation data,
large computer resources and highly qualified operating and
scientific staff;

(e)

Medium-range forecast products prepared by numerical global
models
using adequate
and
coherent
data,
complex
data
assimilation, high horizontal and vertical resolution and with
advanced physical parameterization, will be useful up to 7-10
days ahead for extra-tropical regions and probably 3-5 days in
the tropics.
Improvements in the tropical belt will depend
largely on the availability of reliable observational data from
tropical land and oceanic areas and on the refinement of the
representation of physical processes in the global models.
Medium-range products will have to be produced operationally on
very large computer systems;

(f)

Short-range forecast products will be of three main categories:
(i)

Products from global or hemispheric numerical models;

(ii)

Products from limited area, fine-mesh (and movable fine
mesh) models (LAM, LFM, MFM), for forecast ranges up to
about 48 hours, where boundary values are introduced
preferably from the global model ouput;

(iii) Products
from
computer/man
interactive
systems
and
boundary-layer and mesoscale models for very short-range
forecasting and nowcasting of mesoscale and small-scale
phenomena.
To generate forecast products superior in accuracy and in local
detail to the global model output for 1 to 2 days, limited-area
fine-mesh models must include comprehensive physics, high or
very high horizontal and vertical resolutions, and data from a
dense network (including TOVS data) using very large computer
systems.
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Nowcasting and very short-range forecasting of small- and
mesoscale phenomena use more high-density data from a composite
network of automatic stations, low-level vertical sounding
systems,
radar
and
satellite
data
(including
VAS
on
geostationary satellites)
through
computer/man
interactive
systems.
Objective three-dimensional boundary-layer models or
mesoscale models will become operational and will supplement the
largely subjective methods.
Simplified and special purpose
mesoscale models will be introduced into day-to-day operations
in the 1990s at centres having suitable computer resources;
(g)

The interpretation of short-, medium- and long-range numerical
products into local weather parameters will be carried out by:
(i)

Established statistical models, such as PPM (perfect
prognosis method), MOS (model output statistics) or others;

(ii)

Developed empirical techniques.

Small- to medium-size computer resources will be required.

42.
The WWWDM function will be important for the further integration of
the GDPS functions and activities into the WWW system.
It will ensure
production of high-quality real-time observational data from the GOS and
maintenance of this quality during data transport on the GTS.
Above all, it
will enable Members to have access to both WWW observational data and
processed products, on a continuous and reliable basis.

various
43.
Formulation of data requirements for
NWP
models
for
forecasting
ranges
is an ongoing process based on observing system
experiments, network studies and on the introduction of new analysis schemes
and NWP models. Table 1 identifies the data needed to permit optimum benefit
from NWP by the late 1990s.
44.
In addition to the NWP data needs cited in Table 1, there is a
continuing requirement for observations taken in support of the subjective
part of the forecasting task.
including nowcasting, very short-range
forecasting and the interpreation of numerical model output (global,
limited-area and mesoscale models).
The observations required include the
conventional surface and detailed upper-air observations from land stations
and ships as well as information from radars, satellites (i.e. soundings and
winds) and high-resolution satellite imagery.
45.
By the 1990s the global data collection should be completed, at least
for 95% of the stations in the global network within three hours and the
regional collection within 1.5 hours.
All late observations should be
transmitted up to 24 hours after the time of observation. It should also be
stressed that limited-area forecast products should be available at national
centres as close as possible to three hours after the observation time.
Short-range global forecast products should be available to members 4.5 - 5.5
hours after the observation time (within one hour after completion of product).
46.
A dual system of formats wi 11 be used for the complex exchange
storage of data, processed products and information:

and
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TABLE 1

Data needed to obtain optimum results from NWP by late 1990s

El~n~~nt

Vert teal
Interval

Hart :cant a 1

resolution

Obser-vational
error

HtnhN.MI

frequency of

observation

(nos)

~RRIC-miC gb~l[~ltiQDI

Te~~~~~erature< 1>

100 km' 21

------so ...

and

wind

soo

111

to

.z km<::S>

" ...

1 km to
km
3 km to 30

TEMP:
.t

o.s-1.o•c

tl"opo.

t 1. o-z. o•c strata.
WIHO:
.t 1-2 "',-l tropo.
± 2-l lit
strata.

4 per day

,-•

100 km' 21

Re lathe

-----50 kill

m..tdtty

5 layers to

10 kill

----------------500 m to Z km

4 per day

.t I OX

4 layers to 10 km
~~CfiCI Qb~l[~ltiQD
p(4)

T, To

100 km

-----so kra

State of

surface<s>
Wtnd
Soil temperatur-e

P: + 1 hPa

T:

1

o.s•c

V:

•

1 m/S

Sea-surface

1.o•c

300 km

t

100 km<•>

± o.s•c

do'"' to 1 •

temperature

(SST)

8

per day

1

per day

Instantaneous
measurements
averaged over
three days

100 km' 11

Ocean mixed

layer: T and
saHnity (for
ocean/atmosphere
coupled models)

------------:

:t

o.s•c

Instantaneous
measurements
avera9ed over
three days

global
regional

IIJl.W:

(1)
12)
(l)

(4)
(5)

(6)

Radiance measurements are possible alternatives to the retrieved
temperatures,
Satellite measurements ~111 supply the 50-lOO k• resolution data, global
coverage required on the GTS: additional observations for re91onal needs
obtained by direct readout from satellite.
Satellite radiance measurements &re not capable of such resolution. The
stated numbers are couched in terms of ~hat is desirable for the MOdels.
Satellites are expected to be able to produce 10-15 real layers.
Radiosonde observations should be transmitted tn sufficient detail to
ca.pletely describe the temperature/humidity structure of the atmosphere tn
the vertical. Geopotentlals et standard levels should also be computed and
trans•ttted from radiosonde observations for use tn quality-control
procedures.
In addition to the exchange of mean sea-level pressure, pressure measured
at statton level should be exchanged globally.
State of surface includes preclpitattor., soil moisture, sotl t~erature,
emtsstvtty, albedo and snow and tee coverage with a resolution, accuracy
and frequency based on common requirements detenmined by WHO technical
commlsstons. One observation par day ts probably sufftctent.
Hostly vla satellite measurement. SO km destrable tn areas of boundary
currents, upwa111n\1 and near the Equator.
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(a)

Direct computer-to-computer exchange
formats
(bit-oriented
codes) for real-time or non-real-time exchange and storage of
large volumes of data (observational data and processed
products) between automated centres over high-speed data
channels;

(b)

A system of character-oriented codes (present WMO codes or
improved versions)
used
by
centres
not
equipped
for
computer-to-computer exchange of data and products.

Where suitable, special compression techniques will be applied to reduce the
load on communication systems. Members will be assured data and products in
formats and on terminals acceptable to them.
Specific objectives and plans 1992-2001
47.

Priority will be given to the following items:
(a)

(bl

(cl

48.

To take advantage of developments in science and technology in
order to produce better analyses and forecast products and to
make these available to all Members who need them. In so doing
particular emphasis will be placed on:
•

Forecasting in the tropics;

•

Forecasting of severe weather phenomena;

•

Very-short-range weather forecasting.

It is expected that activity specialization will play a very
important role in the development and better functioning of the
GDPS, especially the establishment of new RSMCs, such as:

•

African Centre
of
Development (ACMAD);

•

ASEAN Centre;

•

Drought Monitoring Centre(s);

•

Tropical Cyclone Forecasting Centre(s);

•

Specialized Centres for meteorological support in response
to nuclear and chemical accidents.

Meteorological

Applications

for

To achieve the above goals, a strong component of transfer of
technologies and techniques is needed including training and
education activities.
It will be further defined in the WWW
implementation Support activities.

Accordingly, the specific projects of the GDPS are detailed as follows:

ErQj~c~ ll~l_-_S~r~c~uEe_of ~h~ QDES.
To rev,ew the overall structure of the
GDPS, based on Members' requirements for basic and specialized GDPS products,
and to make recommendations on the development and improvement of the GDPS
network, including the establishment of new RSMCs. The achievement of this
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objective should lead to an improved GDPS netw01:k (of centres) to meet
increased requirements for basic specialized products of high quality.
£r~j~c_!:_

the

=

!_1:._2_
_F!!"f!tlo.!'s_ E~- c;?PJ!r2tioE _ Qf__tl:!_e_ QDES_.
To establish a
co-ordinated and coherent programme at the global, regional and national
levels for the preparation and exchange of GDPS-products required by Members
for their day-to-day operations.
This project is aimed at making the most
efficient use of resources. avoiding duplication and ensuring a minimum level
of performance of the system.

Project 11.3 - Implementation of the GDPS.
To assist Members in the
Introduction -of -i.iil?roved-NiiP-tec"hniqiles anc! the objective interpretation of
NWP products.
This project should lead to a greater ability of Members to
make use of advanced and/or more appropriate technology to improve their
operational analysis and forecasting activities.
..!1.:. 4 _ :.._ !!PP.!i.£a!i!!l_ of _G_!)P.§ _ p£_o@l~t!! _aQSI_ f,2_ci_l!_ti,e'l., _tQ. _Cli!.!J?J:.e
To synthesize real-time data from a variety of sources into
global analysis fields that can satisfy many climate monitoring requirements
as well as weather forecasting requirements.
This project will validate
requirements, from both the GDPS and climate communities, and consider
possible ways for the GDPS to satisfy these requirements.
The project will
also develop mechanisms to exchange climate monitoring products over the GTS.
~r~~c!:_

~~i!:_o~'!S!·

Co-ordination with other programmes and activities
49.
Guidelines on which to base the future relation between the WWW and
other WMO programmes, in particular the extent of WWW non-real-time services
and facilities provided to meet WCP requirments, are as follows:
(a)

Data handled by the WWW in support of the WCP should include:
(i)

Traditional meteorological data (e.g. SYNOP, TEMP, etc.);

Cii)

Additional data used in both weather forecasting and in
climate activities
(e.g.
solar
radiation
and
soil
moisture);

(iii) Special products
charts).

from

GDPS

centres

(e.g.

30-day

mean

Bilateral or multilateral regional or subregional agreements for
exchange of climate data may be possible where there is an
interest for such.
(b)

GDPS centres will become more
involved in climate data
collection and providing input to real-time climate :!iagnosis
(e.g. 10-day and 30-day summaries. monitoring of the El Nino and
drought situations).
This activity will be achievable by
automated GDPS centres which have data bases available for
hemispheric or global models;
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(cl

There should be continuing discussions among CBS, CAeM, CCl and
CAgM to formulate requirements for specialized WWW services to
other WMO programmes.
After the technical commissions have
determined the requirements,
including the WWW facilities
andservices needed, the necessary procedures could be included
in the operational WWW system at national or regional levels .

•

•

TIME-LINE CHARTS

Key to major events:
Cg

- Progress and plans reviewed at session of WMO Congress

CBS - Progress and plans reviewed at session of WMO Commission for
Basic Systems
G

Guidance

M

- Meeting (including training events)

R

- Report

S
T

Secretariat
- Regulatory material (Technical Regulations, WWW Manuals)

"M" indicates that for a given task a meeting is required.
Several
tasks can be covered by one and the same meeting, therefore on the
time-line charts the number of "M" marks does not give the total
number of meetings.
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PROGRAMME 1.2 - GLOBAL OBSERVING SYSTEM (GOS)
Intr-oduction

50.
The pur-pose of the GOS is to provide high quality standar-dized weather
observations, from all par-ts of the globe, needed by Member-s for the
pr-eparation of weather analyses, forecasts and war-nings, and to suppor-t otherWMO pr-ogrammes and r-elevant pr-ogr-ammes of other- inter-national or-ganizations,
It is a composite system made up of facilities on land, at sea, in the air and
in outer- space, for- the obser-vation of meterological and other envir-onmental
elements.

51.

The main long-term objectives of the GOS ar-e:
(i)

( ii)

To implement a global system of weather and related obser-vations
taken by Member-s to provide quality- controlled data sets of
sufficient accur-acy and with tempor-aL hor-izontal and ver-tical
r-esolutions r-equir-ed for- the analyses of all atmospher-ic
pr-ocesses r-elevant to shor-t-, medium-, and long-r-ange forecasts;
To provide obser-vational data for other- WMO programmes and for
other international organizations.

52.
The planning of the GOS and the overall co-ordination of its
implementation are part of the main functions of the Commission for Basic
Systems (CBS). The CBS Working Group on the GOS was constituted to carr-y out
specific tasks assigned to it by the Commission. The Commission, through the
Working Group on the GOS, is r-esponsible for:
(a)

Reviewing observational data requirements of the WWW, other WMO
programmes and other international programmes;

(b)

Reviewing the design and implementation of the GOS taking
account of established requirements for data and the cost,
capabilities and performance of observing systems including
information received from operational WWW system evaluations
(OWSEs);

(c)

Co-ordination of the development of new observing systems such
as ASDAR. ASAP and drifting buoys and their introduction into
the GOS;

(d)

Reviewing the procedures for quality control and monitoring of
observational data guali:y;

(e)

Reviewing and updating the ~anual and Guide on the GOS,
particularly in light of Lhe introduction of new observing
systems and developments in the space-based sub-system.
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53.
Some of these programme elements also require particular attention by
the Commission for Marine Meteorology (in respect of oceanic observations) and
the Commission for Instruments and Methods of Observation (in respect of
observing techniques and technology). The regional associations also play an
active role in the development and co-ordination of some elements of the GOS,
such as the regional basic synoptic networks of surface and upper-air
stations.
These are also opportunities to acquire additional data from
special environmental observations. For development and implementation of new
observing components, special arrangements and consultations between Members
concerned are required.

54.
The GOS is a composite system containing the surface-based and the
space-based (satellite) sub-systems. The former is composed of the regional
basic synoptic networks, other observational networks of stations on land and
at sea, aircraft meteorological observations, climatological stations,
agricultural meteorological stations and special stations.
The latter is
composed of
the
near-polar-orbiting and geostationary
meteorological
satellites. At present, there are some 10 000 stations on land, 7 000 ships
and buoys at sea, 3 000 aircraft, and a system of at least four polar orbiting
and five geostationary satellites, all of which generates approximately
8 million characters of alpha-numeric data daily.
55.

The GOS is thus a very extensive global observing network but there

are still large voids in the surface-based system over ocean areas, polar and

desert regions.
In addition, there are major gaps in the regular supply of
conventional upper-air observations particularly in Africa and Latin America.
The overall level of implementation for the surface and upper-air observing
programme is about 89 per cent for surface stations and 82 per cent for
upper-air observing programme, while for Africa, the level of implementation
is 77 per cent for surface observations and only 48 per cent for the upper-air
programme. In many areas the implementation of rawindsondes has reached its
maximum sustainable density and other means are needed to supply additional
data in a cost-effective manner. The existing situation arises largely from
difficulties which developing countries have in maintaining equipment and
buying expendables, but i t appears that in some cases observations taken with
great effort are not available to the global system because of local
communication problems. Additionally the accuracy of satellite data is not yet
sufficient and support facilities are lacking in certain parts of the world.
Major influences 1992-2001

56.
Requirements to be met are defined by Members through the regional
associations and technical commissions and formulated in the various WMO
programmes. These requirements will continue to evolve within the GDPS and the
applications programme. The Second World Climate Conference, in proposing the
Global Climate Observing System (GCOSl emphasized that one of the basic
components of the system will be the WWW GOS.
57.
Requirements fall
national, as follows:

into

three

categories:

global,

regional

and
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(a)

Global requirements derive primarly from the need to define the
initial conditions of global numerical weather prediction
models. The principal features of concern have motions on large
and planetary scales but may be influenced by motions on smaller
scales;

(b)

Regional requirements derive from the need of two or more
Members to describe in greater detail the planetary and large
scale atmospheric phenomena as well as those of meso- and
smaller scales;

(c)

National requirements derive from the individual interests of
Members arising from needs for specialized services to end-users
and from the climatic regime.

58.
In meeting the requirements, a variety of data subsets will be
produced by the GOS. Specific subsets or combinations may satisfy the data
requirements of one or oore of the three categories defined above. Further,
data subsets may represent the same environmental characteristics, whilst
obtained in different ways on different time and space scales.
The
data-management functions will ensure that mutually compatible and internally
consistent subsets of data will emerge.
GDPS requirement for the global data set

59.
The GDPS is developing rapidly due to the introduction of very fast
computers and improvements in analysis and forecast models. Global models will
make use of advanced four-dimensional data-assimilation schemes and will have
high horizontal and vertical resolutions. Experience has shown that increases
in model resolution bring about increased forecasting accuracy. It is
desirable that these models be supplied with data of sufficiently high quality
and on a scale needed to describe significant meteorological phenomena.
60.
The data needed to permit optimum benefits from NWP - as foreseen by
the late 1990s - are given in paragraph 43 (Table l) of this plan. As
indicated by Observing System Simulation Experiments, satellite-derived
temperature, humidity and wind data with improved accuracy and resolution.
supported by increased radiosonde data over the oceans and certain remote land
areas (as well as by other improved components of the surface-based observing
system), could to a large extent meet the data needs of the global NWP models
in the 1990s.
Requirements for the regional data sets

61.
GDPS and Members' requirements for regional data sets will largely
stem from the data needed to forecast regional scale wheather using
limited-area fine-mesh NWP models as well as from manual analysis and forecast
methods used for short- and very short-range forecasting (see paragraph 44 and
Table l).
These requirements differ between individual geographical reglOns.
but various experiments with these models have shown that high-cesolution
satellite
data
( ~so
km)
together
with
high-resolution
data
from
surface-based observing systems can improve the quality of 3hort-range
forecasts.
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Requirements for the national data sets
62.
National data sets will contribute to the regional data set and both
will involve data which are also found in the global data set. National data
are also required, in addition to general GDPS requirements, for:
(a)

Very short-range weather forecasting and severe weather warnings;

(b)

Interpretation of processed forecast fields into local weather
parameters; ·

(cl

Verification of the quality of issued forecasts and warnings;

(d)

Other (non-real-time) applications.

Other requirements for GOS data
63.
Ocean/atmospheric coupled models will probably require data on wind
stress and on the temperature and salinity of the upper mixed layer of the
ocean. A specific statement of these requirements is not yet available but
later definitions of the global data set may be expected to contain them.
64.
The World Climate Programme will also have considerable requirements
for GOS data. In particular:
(a)

Global, regional and national climatological data bases with
representative, high-quality and homogeneous data, for a minimum
of 10 years, preferably 30 years and, for certain specific
applications, for lOO years or even more;

(b)

Besides standard climatological
increase for comprehensive and
Earth's radiation budget, which
calibration, long data series and
improvement within the GOS.

elements, requirements will
accurate measurements of the
entails a level of sensor
data handling which still need

65.
Global climate monitoring requires a systematic and efficient global
observing network with operational characteristics that are, in many ways,
more demanding than weather forecasting requirements, Data quality control,
no missing data, complete records (more and different variables), station
history information, good geographical distribution and representativeness
etc. are a few of the important areas where requirements are different. The
GOS must serve as many applications as possible since the over-all investment
in the GOS is large compared to what is needed to improve its application to
climate monitoring objectives.
66.
One trend of importance is the need to further develop observations of
the composition of the atmosphere and other environmental parameters relevant
to monitoring climate change. It is also evident that meteorology will play an
increasing role in supporting operational judgements about emergency episodes
including air pollution and emergency warnings involving the accidental
release of hazardous materials (radioactive substances, chemical products)
into the atmosphere.
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67.
The requirements of the GDPS together with those of the World Climate
Programme and other WMO programmes are expected to increase continuously over
the WWW long-term planning period. The highest priority of the GOS will be to
meet global data requirements.
Basic set of global observational data of the GOS

68.
The global data requirements of the GDPS for advanced global NWP
models are given as desirable goals in terms of parameters, resolution, error
and frequency in Table l. · liumerical weather prediction models will be able to
fully use surface and upper-air data with increasingly higher resolution and
with a global coverage.
Paragraph 43 refers to data needed to obtain optimum
results from NWP by the late 1990s and paragraph 44 deals with data required
for subjective forecasting.
69.
Resource constraints will require critical judgements on the most
effective use of the observing systems and their individual components and
facilities. This means that the quality of GDPS output products might have to
be balanced against the costs of GOS (and GTSl facilities it requires.
To
make progress, practical considerations will have to weigh more heavily
including the sharing of resources and their distribution.
During the WWW
long-term planning period there will be improvements in the observing system
in the coverage of some data-sparse areas.
In the case of the surface-based
systems generally, significant improvements in spatial distribution will most
probably not occur as far as to meet the GDPS global data requirements,
particularly over the oceans, and in tropical and polar regions.
The
space-based satellite
system will meet
some of the data resolution
requirements but will most probably fall short in data accuracy in the lower
parts of the atmosphere and for some Earth-surface parameters.

70.
The design of the GOS will be largely influenced by cost and
abilities and resources to operate GOS components and facilities.
therefore important to define realistic and achievable goals for
efforts in respect of the composite global observing system. Table 2
the basic set of global observational data to be met by the GOS in
1990s.

Members'
It is
Members'
presents
the late

Scientific and technological advances

71.
The GOS should be flexible so that the choice and mix of observing
elements can be adjusted to adapt to advances in new technology and changes in
requirements.
A better strategy needs to be developed utilizing other
observing systems, including automated weather stations, wind profilers,
Doppler radars, automated aircraft reporting systems, ASAP. drifting buoys and
satellites in order to increase the spatial and time resolution of the
composite observing system.
72.
Even though low-cost automated stations provide data for only a few
meteorological parameters, compared to fully equipped manual stations. the
combined and integrated use of automated stations together with, for example,
satellite imagery, radar information. data from other remote-sensing systems.
or
manually
operated stations
can provide a set of high-frequency,
cost-efficient
data.
Automatic
stations
will
almost
invariably
use
microprocessors for quality control of data and formatting and will employ in

TABLE 2

Basic set of global observational data required and to be met by the GOS by the late 1990s
(both 2n s2tu observations and remotely sensed data)

i.

ii.

Horizontal resolution

Vertical resolution

Observational error (rms)

Frequency of observation

Upper-air
temperature (T]

250 lm !AI

10 layers in troposphere
5 layers in stratosphere

0. 5-l"C hop.

2-4 per day

Upper-air

250 km

10 layers in troposphere
5 layers in stratosphere

1-2 m a- 1 trop.
2-3 m s- 1 strat.

2-t per day

4 layers

10%

2-4 per day

0.5°C with systematic
difference• among observinq systems eliminated on

Instantaneous measurementa averaged over

wind vector [V]

iii. Upper-air relative 250 km

humidity
iv.

l-2°C strat.

[Ill~]

Sea-surface
temperature [T.]

-

250 !an

w

,_.

3 days

3 day averages

v.

Surface

-

250 km

pressure [ P]
Temp [T, Td]
Wind vector [V]

vi.

4 per day

±

±
±

1 hPa
0. 5°C temp.
1-2 • • - l

State of surface
and soil

•

•

•

•

Satellite
imagery !Bl

At least 3 km horizontal ~esclution
of imagery

At least 3 layers low, middle, high
and cloud top height

To be determined; will be
function of latitude for
geostationary satellites

a per day

---~

(A)
(B)
•

Tropics: 500 km resolution sufficient for temperature.
Satellite imagery included here because of its use in computing vertical motion and divergence fields, as well as for
determination of synoptic distribution of water vapour, precipitable water and cloudiness.
Includes precipitation, soil moisture, soil temperature, emissivity, albedo, snow and ice coverage. Resolution,
accuracy and frequency not yet determined, info~tion required from other technical commissions.

I
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many cases satellite data relays.
The use of microprocessor-based systems
will greatly reduce power consumption and facilitate repair by module
replacement which will make the use of such automated weather stations more
practicable for developing countries, in remote areas or on board ships.
73.
Surface-based
remote-sensing
techniques
will
be
introduced
continuously into the GOS. These will include more advanced radar systems and
associated techniques including Doppler and HF radars, vertical profiling
radars and Sodar. The integration of conventional and remotely sensed data
will remain an active area of work during the 1990s, as data from these
systems will have an impact on all scales from local to global.
74.
Mobile sea stations continue to be the main source for surface
synoptic observations over the oceans.
Through increased use of automatic
observing and (satellite) transmission equipment, the quality and quantity of
these data will increase.
A number of ships will be equipped with highly
automated upper-air sounding facilities (ASAP).
Simple drifting buoys,
deployed outside the main shipping routes will supply important sea-level
parameters from the data-void surface areas of the oceans. Advanced drifting
buoys, having also wind, current and sub-surface oceanic parameter measuring
capabilities, will also be in use but mainly for research purposes.
75.
Upper-air temperature and wind data at cruising levels, particularly
over certain ocean areas, will be supplied by ASDAR, or other similar systems,
on wide-bodied aircraft, by way of geostationary meteorological satellites or
through air-to-ground communications.
Vertical profiles will be available
during aircraft climb and descent. Efforts will be needed to continue working
with evolving airline systems to provide meteorological data.
76.
While new or greatly improved capabilities of the current operational
satellite systems are not expected until the early 1990s, improvements to
ground data processing will make available new or enhanced products which will
be given wider dissemination. Prototypes of new satellites are expected to be
launched by the beginning of the 1990s which will provide data from new
sensing systems such as radar altimeters, microwave scatterometers. synthetic
aperture radars etc. This will provide an excellent opportunity to test those
systems as they become operational during the 1990s (see Programme 1.7). To
make best use of new observing systems during this period the application of
inter-active processing systems and training will continue to be important.
Interfaces with the GDPS and GTS
77.
The heterogeneous and largely dispersed nature of the GOS complicates
the interfaces with the GTS and GDPS. Data from the GOS are derived from a
great variety of observing system components. Raw data are often collected on
GTS-related communication systems before they are processed in a GDPS
environment and put into the GTS. Some observing systems such as ASDAR
incorporate their own data retrieval, formatting and transmission systems and
also incorporate part of the GTS functions. It will therefore become
necessary, to develop GDPS, GOS and GTS integrated data-management functions.
This will be necessary in order to achieve:
o

A coherent global data set, with
representativeness and quality of data;

the

required

accuracy,
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•

A structure for easy and standardized access to the GOS data;

•

The efficient collection and exchange of GOS data.

78.
The GOS will be a composite system since no single observing component
or measuring technique is able to provide the total data set required. It is
therefore necessary that all aspects of sensor calibration, the generation of
compatible data-processing algorithms and arrangements for their evaluation,
intercomparison of facilities, components and systems, knowledge of error
statistics and quality-control procedures at all levels of the GOS are coordinated. For such integration and co-ordination of individual GOS elements
and components, comprehensive data-management functions have to be developed.
These functions should be closely integrated with similar data-management
functions for other elements of the WWW system.
79.

The principles which govern the development of the GOS are:
•

Compatibility and representativeness - The GOS should provide a
coherent data set which accurately represents the measured environment and serves the purposes of meteorological forecasting;

•

Homogeneity - A high degree of homogeneity will be sought in
obtaining a coherent data set;

•

Redundancy
Certain levels of redundancy are re qui red for
quality-assurance purposes and to provide a level of insurance
against catastrophic failure in any single system;

•

Flexibility and evolution - The design will be flexible to allow
for the use of current capabilities while the improved system
evolves.

80.
The GOS of the 1990s will continue to be composed of the surface-based
and space-based sub-system (see also Programme 1. 7). The major part of the
§.U.J::f~c~-~§_eg §_uQ-§.Y§.t~m will continue to be composed of the regional basic
synoptic networks. The network of land-based surface synoptic stations,
increasingly automated, will need to be improved through:
(a)

Establishment of
new
data-sparse land areas;

(b)

Improvement of the operational standard (quality, frequency
etc.) at a number of stations particularly in tropical areas.

stations

in

remote

and

currently

The network of rawinsonde stations over land will need to be improved by:
(a)

Additional rawinsonde stations in the tropical belt;

(b)

Improvement of the quality and regularity of operation of a
number of current rawinsonde stations. particularly in the
tropics;

(c)

Additional upper-air wind measurement stations in the tropical
belt.
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With the increased accuracy of satellite-derived vertical profiles in the late
1990s, the requirements for radiosonde soundings up to high altitudes might
intercomparison
of
decrease
in
certain geographical areas.
Continued
radiosondes and their systems is necessary.
81.
In many countries it is extremely difficult for economic reasons to
meet the required density of surface and upper-air stations (250 km).
Therefore the situation could be somewhat improved by redesigning the regional
basic synoptic networks and redistributing operating stations rather than just
increasing the numbers. In this connection regional associations will review
their basic synoptic networks to identify those areas where it is most
critical that new stations be established. Minimum networks could be designed
with a lower horizontal resolution and individual members should co-ordinate
with neighbouring countries the location of stations near border areas to
ensure that station spacing is more uniform.
Specific objectives and plans 1992-2001
82.

The specific objectives of the GOS are detailed as follows:

Project 12.1 - Structure of the GOS.

To review the overall structure of the
and national requirements, and make
recommendations on the continued operation and upgrading of both sub-systems
of the GOS. The achievement of this objective should lead to an improved GOS
to meet the greater requirements of GDPS and other WMO programmes.

oos,- in -tile-light- of- gl:oba.L- regional
f'r()j~cl::

],2.2_-::_ _Sl,!rfafe3>;!s~d_s)!b=sysJ::e!!'.
To maintain and develop regional
basic synoptic networks of surface and upper-air stations and to co-ordinate
planning and integration of new observing facilities such as automated
remote-sensing techniques. ASAP, ASDAR, buoys. The achievement of this
objective should lead to a more efficient and effective GOS through
introduction of new observing systems.
f'r()j~cl::

],2 _,_3 _-_ I!!t~r~ci:;i()n _ b~t~e~n _ Sl,lrfas:_e= ~n~ §_p~c~-Jea§_e~ §_UQ-§_Y§_t~m§_. To
develop criteria for the design and implementation of composite observing
systems particularly over data sparse areas on the basis of the results of the
OWSEs. The achievement of this objective should lead to an optimum mix of
surface and space-based observing components.
f>r()j~cl:: ],2_,_ 4_-_ I!!)pl,e'!Ie!!t~tio!! of the GOS and assur~ns:_e_of ()b§_e£v~ti_o!!a! ~aJ::a
g:ti;!li,_ty. To study the effectiveness of- the- varlaus observing components and
to improve the accuracy and quality of the observational data according to
agreed requirements through updating of existing regulatory and guidance
material (i.e. Manual and Guide on the GOS). The achievement of this objective
should lead to a greater ability of Members to obtain high quality
standardized observational data.

Project 12.5 - Expansion of the GOS to meet observational reg:uir~m.,nJ::s_f()r
~1Im~t~ '!I-;!!ii::o£i!!g~ -To d.e-;:;elop proposals~for -expansiO"n -of th; GOS so that it
can satisfy the data needs of climate monitoring.
This must be done by
co-operative efforts among those responsible for WWW operations, for climate
monitoring and for research, or a joint effort led by CBS but with a strong
involvement of CCl, CMM, CIMO. JSC and EC-SAT, which will lead to proposals to
be implemented by the WWW system.
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Co-ordination with other programmes and activities
83.
Implementation of the GOS will be a complex process, much influenced
by the need for substantial resources for the establishment and continued
operation of essential components. The long period inevitably required to
design, plan, procure and implement many of the systems implies a level of
formal commitment by Members which is not presently common.
84.
The implementation strategy should be to promote the co-ordinated
exchange of knowledge and proven methodology between Members with the
particular goal of improving the operational level of national Meteorological
Services in developing countries. This will be accomplished through a series
of regional and subregional programmes. The emphasis will be on creating
self-sufficiency and on increasing the ability of Members to obtain and better
use the global data base. The exchange of knowledge and proven methodology
will be carried out through the WWW Systems Support Activity, the details of
which are described in Programme 1.5.
85.
In many geographical areas, particularly the oceans, co-operative
efforts and arrangements between Members will be necessary in order to plan,
implement, operate and maintain a simple or composite observing system in a
cost-effective way.
86.
A series of carefully constructed, well-focused Operational WWW System
Evaluations (QWSEs), will provide operational experience and information on
candidate observing systems and their support services. The OWSEs include the
design,

implementation, operation and evaluation of the GOS configurations for

specific geographical areas and objectives as well as interfaces with other
components of the WWW. They could be the basis for further implementation and
improvement of the GOS.
87.
Especially important is a strong training component so that the
necessary supporting facilities for the technologies applied can be adequately
staffed. In developing countries, where suitable staff is in great demand, it
may be useful to create facilities which are shared and supported by groups of
Members. Such facilities could be more comprehensively equipped than if
supported by a single Member and also perform an important training function
through temporary attachments of supernumerary staff from supporting countries.

*
*

*

TIME-LINE CHARTS

Key to major events:
Cg

Progress and plans reviewed at session of WMO Congress

CBS - Progress and plans reviewed at session of WMO Commission for
Basic Systems
G

- Guidance

M

- Meeting (including training events)

R

Report

S

- Secretariat

T

-Regulatory material (Technical Regulations. WWW Manuals)

"M"

indicates that for a given task a meeting 1.s

requ~red.

Several

tasks can be covered by one and the same meeting, therefore on the
time-line charts the number of "M" marks does not give the total
number of meetings.
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PROGRAMME 1.3 - GLOBAL TELECOMMUNICATION SYSTEM (GTS)
Introduction

88.
The purpose of the GTS, a fully integrated component of the WWW, is to
facilitate the flow of data and processed products to meet the WWW
requirements in a timely, reliable and cost-effective way, ensuring that all
Members have access to data and products in accordance with approved
procedures and within the limits of the agreed WWW system.
89.
The GTS provides telecommunication services for the rapid and reliable
collection, exchange and distribution of the required observational data
(particularly GOS data), as well as processed products from GDPS centres of
the WWW, to meet the operatiooal and research needs of Members involving
information exchange.
It also gives telecommunication support to the
implementation of other WMO programmes,
joint programmes with other
international organizations and environmental programmes as decided by the WMO
Congress or the Executive Council, within the limits of its primary objectives.

90.

The main long-term objectives of the GTS are:
( i)

To implement fully an effective global telecommunication system
operated by Members to meet their needs for the collection and
exchange of observational data and processed information within
established time limits;

( ii) To utilize modern technology and international standards, as
appropriate, to ensure that the GTS is operated in the most
efficient and cost-effective manner.

91.
The organization and planning of the GTS and the overall co-ordination
of its operation are part of the main functions of the Commission for Basic
Systems (CBS).
CBS established the Working Group on the GTS to carry out
specific tasks required in this respect, and in particular:
(a)

To review the organizational and planning aspects of the entire
GTS, and to monitor progress of .its implementation and operation;

(b)

To formulate proposals on international standardization
operating practices, procedures and equipment;

(c)

To further develop monitoring procedures relating to the GTS;

(d)

To keep abreast of the activities of other international
organizations concerne.d on matters pertaining to meteorological
telecommunications.

of
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92.
The regional associations also play an active role in the development
of the RMTNs and NMTNs, and have established working groups (or sub-groups) on
regional meteorological telecommunications.
Current
- - - status
93.
The GTS is an integrated system of point-to-point circuits,
meteorological telecommunication centres and data distribution systems
organized on a three level basis, namely:

(a)

The Main Telecommunication Network (MTN);

(b)

The Regional Meteorological Telecommunication Networks (RMTNs);

(c)

The National Meteorological Telecommunication Networks (NMTNs);

94.
The
Main Telecommunication Network
links together the World
Meteorological Centres and the Regional Telecommunication Hubs which have been
specified by Congress. These are:

(a)

WMCs:

Melbourne, Moscow and Washington;

(b)

RTHs:
Algiers, Beijing, Bracknell, Brasilia, Buenos
Cairo, Dakar, Jeddah, Nairobi, New Delhi, Offenbach,
Prague, Sofia and Tokyo.

Aires,
Paris,

The Main Telecommunication Network ensures the rapid and reliable exchange of
global and other observational data and processed products required by Members.
95.
The Regional Meteorological Telecommunication Networks consist of an
integrated system of links interconnecting RTHs, NMCs, and RSMCs and/or WMCs.
The Regional Meteological Telecommunication Networks are to ensure the
collection of observational data and the regional selective distribution of
meteorological information to Members.
The RTHs on the MTN perform an
interface function between the Regional Meteorological Telecommunication
Networks and the MTN.
96.
The National Meteorological Telecommunication Networks enable the NMCs
to collect observational data and to receive and distribute processed products
on a national level.
97.
Satellite-based data collection and/or data dissemination systems are
integrated in the GTS as an essential element of the global, regional and
national levels of the GTS. Marine meteorological data are collected through
the International Maritime Mobile Service and through INMARSAT.
ARGOS and
IDCS capabilities of meteorological/environmental satellites are widely used.
98.
Important advances have been made in the GTS in recent years through
the establishment of new communication links, automation of meteorological
telecommunication centres, the use of advanced technology such as satellite
~ommunications, and the introduction of global telecommunication standards and
procedures. The Meteorological Data Distribution (MOD) systems of METEOSAT
'"ill be well established by 1992 using digital formats and standard protocols.
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But a number of deficiencies remain to be overcome in regard to overall
implementation.
The GTS plan is subject to regular review as members needs
grow for faster transmission of larger amounts of data.
Major influences 1992-2001

99.
The requirements placed on the GTS by the GDPS, GOS and by Members,
present two aspects:
the reliable distribution of meteorological data and
processed products, and the communication support for the operational
management and monitoring of the whole WWW system and for the inter-processing
between centres.
100.
The requirements for distribution of observational data and products
fall under five main issues:
(a)

1\.s required:
selective distribution,
taking into account
Members' regular and specific requirements, which means routine
distribution and distribution on specific request;

(b)

Accuracy and reliability:
error;

(c)

In appropriate form:
i.e. distribution in the appropriate
syntax (format, character-oriented or bit-oriented code) to suit
Members' equipment and requirements;

(d)

When needed: the transit times for distribution are specified
depending on the requirements. The GTS should provide adequate
throughput and appropriate schedules;

(e)

Where needed:
i.e. distribution with regard to the functions
and location of various centres.
The GTS should, therefore,
have a global coverage, and meet collection and dissemination
requirements.

transmissions must be made without

101.
The
WWW Data Management functions
will
require
transfer
of
management/rnoni taring information Ci. e. status of operation) among the WWW
centres performing these functions.
102.
In the light of the prospective evolution of the WWW system, it might
be foreseen that interprocessing activities be developed among GDPS centres
(WMCs, RSMCs, NMCs) by bi- or multilateral agreements between Members.
Such
applications may require support from appropriate services through the
expansion of GTS capabilities.
103.
The GTS has also to meet the requirements of international programmes
to which it provides a telecommunication support. These requirements include
in particular the exchange of environmental data, seismic data, information
related to nuclear or chemical accidents and natural disasters, as well as
meteorological information for marine meteorological services, aviation
meteorological services, agrometeorological and climatological services. The
Global Climate Observing System will place an additional requirement on the
GTS, especially to accommodate the increased volume of data foreseen for
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space-based systems and over the oceans, however priority is preserved for the
requirements of WWW in operational fOrecasting and warnings.
104.
These
requirements.
including
those
of
related
international
programmes, will imply implementation of the required communication throughput
according to the volume of data involved. Priority management mechanisms will
provide operational control of the sharing of GTS resources.
Exchange of
real-time observational data will be given the highest priority.

105.
New technology in data processing and data communications capabilities
will offer better opportunities to -set cost-effectively the requirements for
collection, exchange and distribution of observational data and WWW products.
The improved GTS should be designed to use such new techniques, taking into
account the ability of Members to use them, the meteorological data or
processed products to be accommodated, and the transmission time-limits
necessary to meet Members' operational and research needs.
The GTS should
integrate various levels of technology for each Member to gain maximum
benefit. whatever the technical level of its centres.
106.
New technology developed for use in the GTS will be developed in the
framework of the open systems interconnection ( OSI) architecture as defined
and developed by ISO and CCITT and by use of the related standard protocols as
far as they are applicable, to ensure flexibility and efficiency of
operation.
The GTS services are performed through communication protocols
(e.g. X.25) supported by the lower layers services in the scope of the open
systems interconnection architecture (physical layer, data-link layer, network
layer) which provides for the control of the quality of the service (residual
error rate, transit delay, throughput), logical mul tiplexing, routeing and
relaying, flow control, error detection and recovery, etc.
Furthermore.
relevant upper layer protocols (e.g. series of CCITT recommendation X.400 and
X. 500 - transport layer, session layer, presentation layer and application
layer) will provide for the overall message handling and exchange management,
including directories, distribution lists, addresses. priority mechanisms and
content conversion.
107.
The adoption of internationally standardized procedures will obviate,
to a great extent, the need for tailored equipment, purely telecommunication
devices, as well as computer hardware and software.
This will increase the
cost-effectiveness
of
equipment considerably,
widen
the
selection of
manufacturers, and will ensure that optimum use of improved new technology is
made at the time of implementation as well as for further upgrading.
108.
The detailed design of the communication network will take into
account
the
telecommunication
services
provided
by
telecommunication
administrations or operating agencies (leased circuits, public data networks,
satellite special services) with regard to their performance, cost and
national and international policies. The most appropriate and cost-effective
means of telecommunications will be selected with regard to the regional or
subregional constraints and requirements.
The satellite-based communication
system will provide direct dissemination of data, in particular processed
products. received on small Earth station terminals at the meteorological
centres. Particular consideration will be given to the integration in the GTS
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standardized protocols and techniques of ISO and CCITT will also
compatibility with public data networks for back-up possibilities.

ensure

Technical trends for the elements of the GTS
---------------------The Main Telecommunication Network
109.
The Main Telecommunication Network, the core of the GTS, interconnects
WMCs and designated RTHs, and will be the most technically advanced part of
the·Global Telecommunication System. It will consist of a system of computerbased nodes interconnected by a network of medium-/high-speed data links,
using, as far as practicable, the techniques employed in packet-switching
systems. This network will provide a data-transport function between centres
on the MTN. Implementation of communication procedures, compatible with the
international
standard developed in accordance with the open system
interconnection model proposed by ISO, will ensure maximum effectiveness of
transmission by efficient routeing, as well as flexible and transparent
data-transport means and will eventually provide automatic re-routeing and
other facilities.
110.
The function and operation of the centres on the MTN should be highly
unified and, although unification of hardware and software equipment is not
realistic, the same exhaustive set of precise functional characteristics
should be used for the engineering of each centre to ensure tight coordination and efficient operation of the whole MTN as one integrated entity.
111.
A monitoring and management system in the MTN will undertake the
control, co-ordination and management of the system. Co-ordination mechanisms
will be introduced to manage the allocation of communication resources to the
various services according to their individual priorities. The monitoring and
management system will provide for permanent monitoring of the performance of
services.

112.
Each centre on the MTN will handle both the functions of an MTN node
and of a Regional Telecommunicalion Hub. It will, therefore, provide gateway
interfacing between the techniques and protocols of the related Regional
Meteorological Telecommunication Networks and those of the MTN, so that each
Member operating an NMC could access the subset of WWW data and products it
requires and can handle.
The minimum subset of services provided to all
Members would be data collection and selective dissemination of data and
products.
113.
By agreement, centres on the Main Telecommunication Network may be
interfaced with the GDPS at the level of data transport service for data
processing applications between centres. For the regular exchange of real-time
data and processed products, the interface between the GDPS and the Main Telecommunication Network will be co-ordinated by the WWW Data Management function.
The MTN will, in addition, be interfaced with some international networks
(e.g. AFTN/CIDIN of ICAO) and other international organizations (e.g. IAEA>.
Regional Meteorological Telecommunication Networks
ll4.
of an

Regional Meteorological Telecommunication Networks (RMTN) will consist
integrated system of communication means interconnecting Regional
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Telecommunication Hubs,
Regional/Specialized Meteorological Centres and
National Meteorological Centres. Each RMTN will be interconnected with the
MTN at one or several Regional Telecommunication Hubs on the MTN.
115.
Implementation of the Regional Meteorological Telecommunication
Network should take into account the ability of Members to implement, operate
and maintain them, as well as the efficiency and reliability of the general
telecommunication means available.
Various types of configuration and
techniques will, therefore, be used in RMTNs, including the following:
(a)

Regional Meteorological Telecommunication Networks implemented
with the same protocols and techniques used in the MTN, and
operated, from a technical point of view, as an extension of the
MTN. Such networks might, in some areas, use services provided
by public data networks;

(b)

Regional Meteorological Telecommunication Networks based on
satellite communication systems dedicated for meteorological
purposes and providing direct communication services between
NMCs and RTHs for collection, direct dissemination and exchange
of meteorological information. For example, such a system might
be implemented by means of the satellite relay function provided
by an operational meteorological satellite;

(c)

Regional Meteorological Telecommunication Networks will also use
multi-drop or loop network of leased circuits.

National Meteorological Telecommunication Networks
116.
The effectiveness of the GTS depends largely on the engineering of the
National Meteorological Centres and the telecommunication arrangements within
the territory of Members. The communication equipment of the NMC is the user
terminal by which a Member can access the whole system (GTS, DM, GDPS). The
NMTN is the means by which Members will meet the requirements of national
users and is the fundamental interface between the part of the GTS it operates
and the whole www. Several types of equipment will be implemented, depending
on national requirements and the ability of Members to implement, operate and
maintain it. NMC equipment could be a rather simple equipment, which would
provide for access to a subset of services of the Regional Telecommunication
Network and of the MTN, such as routine reception of a selection of
observational data and processed products, injection of observational data and
(if required) access by request-reply to a data base. NMCs could also have
more sophisticated equipment supporting a national data bank, and supplying
national processing applications with the required data and products.
This
equipment would handle a larger subset of protocols for access to a variety of
services and will provide by bi- or multilateral agreement, access to its
national data base for multinational applications.

117.
The protocols used by the NMCs are a subset of the general protocols
of the MTN and the Regional Telecommunication Networks.
Although RTH
interfacing will facilitate the interworking, close co-ordination 1n the
engineering of functional characteristics of NMC equipment is required.
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118.
Satellite-based data-collection and/or data-dissemination systems with
global or multiregional coverage will continue to play an important role
within the World Weather Watch and are integrated in the GTS as an essential
element of the global, regional and national levels of the GTS.
The
satellite-based communication systems are an important constituent of the GTS
in those geographical areas where conventional telecommunications cannot
provide the cost-effective services required by Members.
119.
Data-collection systems will be based on both public satellite-based
communication services, such as INMARSAT, and data-collection missions of
meteorological
geostationary
and
polar-orbiting
satellites.
The
satellite-based data-collection systems will be integrated in the GTS through
appropriate GTS centres which will undertake the interfacing functions,
including handling housekeeping data as required.
Data-collection systems
based on meteorological and environmental satellites incorporate direct
retransmission facilities providing for direct reception of collected data by
centres concerned.
120.
The GTS will incorporate satellite-based data dissemination systems,
operated through communication functions of meteorological satellites and
through public satellite-based communication services. They will disseminate
processed products in digital form from World Meteorological Centres and
Regional/Specialized Meteorological Centres directly towards Meteorological
Centres (NMCs and RSMCs) as required.
Reception would be either by small
Earth stations at the premises of the meteorological centres or through public
Earth stations.
121.
A monitoring and management system in the MTN and RMTNs will undertake
the
operational
control
and
co-ordination
of
the
satellite-based
data-collection/dissemination systems in the framework of the MTN and the
RMTN. to ensure optimum use of all available communication resources.
Specific objectives and plans 1992-2001
122.

The specific objectives of the GTS are as follows:

~r~jE!_cj:_ _1~.1: _-_ §j:_r',!cj:_u£e_ ~f- j:_hE!_ _G_:;i:~.
To review the global, regional and
national aspects of the GTS structure in the light of requirements of Members,
WMO programmes and other related international programmes, taking due account
of technical developments and the Data Management plan. Achievement of this
objective should lead to a more cost-effective GTS capable of meeting
increasing requirements for data exchange.

Project 13.2 - Operation of the GTS.
To review and further develop
tel.eco;;;n;;inTcB:"tions -p,:;,c-e&.lloes -a;;d- prc:ltoc-;;is used in the GTS for the MTN and
RMTNs, as well as operational functions of RTHs and NMCs. Achievement of this
objective should lead to a more efficient and flexible GTS to meet iata
exchange requirements.

Project

13.3

-

Implementation

of

To study the most adequate
the implementat10n of GTS
circuits and centres, including data collection and dissemination systems on
tec~iques-applic~ble- to the -GTS -and

the

GTS.

"t;; C:O-c:lrdinate

- 49 -

national, regional and global levels. Achievement of this objective should
lead to ensuring that the GTS actually meets the requirements for data
exchange.

=

_1,3-'-4_ _G:J::s_ .S>!PPEES _tQ _)Oh_!!._ ~joa _ _P.:!';C~a!!g"'_ _ Eegui_r_E!.<!._ _by_ QP_E!.r~ti_o!!a.:!_
_foE _ Ee£iu£tio!! _ Qf_ !JN?~Cjo _ o_f _ g~tl,!r~l_ _di_s~s)OeEs__agd __egvi_rQill!'egt~l,_
~C£i£iegtli!_.
To further develop the GTS telecommunication arrangements for the
exchange of environmental and other data required by detection prediction and
warning systems for the reduction of impact of natural disasters and by
response mechanisms to environmental accidents. Achievement of this objective
should lead to smooth operation of the GTS in meeting the data exchange
requirements of the above-mentioned systems.
~rQj_E!.cjo
~li!_t_E!.mli!_

~rQj_E!.cjo .:!_3-'-5_-_G~S_Sl,!PEOEt_t2

]Oh_!!. Ql2b~l_A)Offi2SEh"'_r_E!. ~ajoc~. To further develop
the GTS telecommunications arrangements for the exchange of data required for
the Global Atmosphere Watch. Achievement of this objective should lead to an
improved GTS capable of meeting GAW data exchange requirements without any
harmful interference with real-time data exchange for the WWW system.

~r2j_E!.cjo

=-

_:1.3_,_6_ g~S_i'!'P!e!'!e!!t~ti_o!! i_n_~t~ 5!_P~r5!_e_aEe~s. To further develop
specific solutions for the organization, implementation and operation of the
GTS in data sparse areas to meet the specific requirements and constraints,
taking due account ~f telecommunication techniques available, including
satellite-based communication and advanced radiocommunication techniques.
Achievement of this objective should lead to an improved GTS in those areas
where its implementation and operation is deficient due to adverse conditions.

"
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TIME-LINE CHARTS

Key to major events:
Cg

- Progress and plans reviewed at session of WMO Congress

CBS - Progress and plans reviewed at session of WMO Commission for
Basic Systems
G

- Guidance

M

- Meeting (including training events)

R

- Report

S

Secretariat

T

Regulatory material (Technical Regulations, WWW Manuals)

"M"
indicates that for a given task a meeting is required.
Several
tasks can be covered by one and the same meeting, therefore on the
marks does not give the total
time-line charts the number of "M''
number of meetings.
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PROGRAMME 1.4 - WWW DATA MANAGEMENT (WWWIJM)

Introduction

123.
WWW Data Management (WW!IDM) is the component within the WWW system
which provides those support functions needed for the orderly overall
management of meteorological data and products of the WWW system, the most
economical use of the resources of the WWW system components, and for
monitoring data and product availability and quality.
The underlying
principle in the WWWDM design is the integration of GOS, GTS and GDPS
sub-systems, facilities, services and functions into an efficient system
conceived as a comprehensive entity.
124.
In enabling each Member to participate at a level commensurate with
its abilities and requirements and at an appropriate technological level, it
is necessary to allow for suitable interfaces, transition arrangements and
support.
Particularly in the area of data processing and communications,
WWWDM will define and design proper procedures and interfaces which will
allow
Members to obtain the coherent and appropriate sets of data and
products required, despite the disparity in levels of sophistication of
technology and techniques used at various WWW centres.
125.
WWWDM will provide specifications for data formats, including codes
and exchange formats, guidelines for the design of data bases and storage of
observational data and processed information. This will help to ensure the
optimal use of resources and avoid unnecessary duplication and redundancy.
Monitoring of WWW operations and quality control of basic data and output
products are essential features.
Standards in data representation and
operational procedures will be introduced on a broad scale.
Regular
information will be provided to Members on the operation of the WWW system and
methods will be developed to correct deficiencies promptly.

126.

The main long-term objectives of WWWIJM are:
( i)

To integrate fully www operations and monitoring activities,
including methods to correct deficiencies in the WWW system;

( ii)

To establish common procedures for management and handling of
data and products within the WWW system in order to meet
Members' individual requirements efficiently ;

(iii) To co-ordinate and support Data Management activities and assist
in
Members in making the best use of relevant advances
technology.

127.
CBS has established the Working Group on Data Management together with
its Sub-group on Data Representation and its Sub-group on Codes.
The
Commission, through the Working Group on Data Management, is responsible for:
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(a)

Keeping under constant review the prov1s1on of services of
meteorological data management supporting the main WWW elements
(GOS, GDPS and GTSI in both real-time and non-real-time for
observational data and products;

(b)

Developing
or
adjusting
appropriate
meteorological
data
management specifications to meet new, revised or specialized
requirements
and to ensure that mutually compatible and
internally consistent subsets of data emerge from data which are
normally obtained in different manners on different time and
space scales;

(c)

Consolidating and co-<>rdinating statements received from other
bodies,
Members,
regional
associations,
other
technical
commissions and appropriate international organizations on the
need
for
new
international
forms
of
presentation
of
observational data and products within the WWW system using
suitable code forms, formats and data representation forms
(binary, character and graphics);

(d)

Keeping abreast of the activities of ISO on matters relating to
international standards;

(e)

Publishing appropriate regulatory and guidance material on data
management.

128.
The necessary input of technical expertise is achieved through
specific expert meetings and seconded experts.
On the global level, the
implementation of the DM functions is co-ordinated through co-ordination/
implementation meetings on DM on the MTN. The regional associations play an
active role through regional co-ordination/implementation meetings and through
a number of specific regional DM training events and through their respective
working groups on the Planning and Implementation of the WWW.

129.
The WWWDM concept has been introduced into the WWW Programme as a new
feature to support the full integration of the operational WWW components. A
scheme for real-time monitoring of the quality and availability of data and
verification of products has been established and lead centres have been
nominated to provide regular feedback to Members.
Binary representation
formats are being introduced and the increasing use of computers has paved the
way for more efficient data handling and exploitation.
Further efforts are
necessary to update and fully implement the data management concept as an
integrating element of WWW operations and, in particular, to develop an
effective real-time monitoring system with corrective action.
Major influences 1992-2001

130.
The volume of data produced and exchanged within the WWW system is
increasing tremendously. This is caused by the progressive use of automation
in environmental observing systems, further introduction of surface-based
remote-sensing systems, such as radar, sodar, lidar and increased use of
automated in situ observations, such as ASDAR and drifting buoys. The share
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of satellite data will grow due to improved retrieval procedures, yielding
higher resolution and frequency of vertical soundings. Ocean satellites will
add an increasing amount of wave and surface wind data.
The data volume
generated by numerical predictions will expand sharply due to the increasing
number of types of analysis and forecast products, extended forecasting
periods, enlarged geographical coverage and better horizontal and vertical
resolution.
131.
The total amount of generally available data and products is expected
to exceed, in many cases. the requirements of any individual Member.
Uncontrolled injection of information sets into the GTS can soon lead to an
overloading of communications links and national databases and thus hinder
Members' access to those sets of information needed for their operations in a
timely and efficient manner.
132.
The necessity to cope with the ever-growing data volume and, at the
same time, limitations of funds will spur many nations into an accelerated
cycle of employing more automation. This trend may deprive the developing
nations of the benefits of meteorological improvements because access to the
necessary information requires adequate computer facilities and communication
links which are not readily available and/or affordable in many countries.
This could eventually enlarge the technological gap between the meteorological
services of developed and developing countries.

133.
The technology evolving for data processing and telecommunications
allows the co-ordinated design of such systems for meteorological applications
which would facilitate the co-operation of Members within the WWW framework at
different
levels
of sophistication.
The 25 RSMCs with geographical
specialization and four RSMCs with activity specialization in concert with the
three WMCs provide an ideal starting point for the co-ordinated arrangements
for data storage and for data exchange on a higher level among each other and
the efficient and effective support with data and products for 149 NMCs.
134.
The rapidly growing appreciation of international standards for
telecommunications and computer technology in the meteorological community,
particularly for computer graphics, software management and information
exchange, opens new and promising prospects for the WWW system.
135.
A dual system of meteorological formats will be used for the exchange
and storage of data and products, namely bit-oriented codes for exchange of
large
data
volumes
between
automated
centres,
and
a
system
of
character-oriented codes for the data exchange with non-automated centres of
where bit-oriented codes are not practical.
136.
Many other WMO programmes (e.g. World Climate Programme, Global
Atmosphere Watch, Hydrology and Water Resources Programme, Atmospheric
Research and Environment Programme, etc.) should take advantage of the basic
systems in support of their operational requirements.
In this respect, all
programme areas as appropriate should participate in the WWWDM projects and
thus accomplish consistent data handling across the programmes.
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137.

The specific objectives of the WWWDM are as follows:

~r2j~c~ 14~1_-_D~v~l2p~e~t_o~ ~~ ~a~a-~g~m~n~ ~o~c~p~.

To specify and to
comprise in a clearly defined concept the global and regional Data Management
requirements for the development of common procedures for handling data and
products, and for procedures for monitoring the WWW operations. Achievement
of this objective should enable WMO to obtain a fully integrated system of WWW
operations and monitoring activities including methods to correct deficiencies
in the WWW system.
~r2j~c~ _14~2-

.:: _ !mJ2l~m~n~a~i2n__o~ _ ~h~ _ ~a~a- _ ~~ag:e~e~t__ f':!;'l~t!_o~s.
To
co-ordinate the efforts to implement the Data Management functions, e.g.
distributed data bases, automated monitoring, applications of international
standards, on global, regional and national levels and to organize training
events. Achievement of this objective should ensure that Members' individual
requirements are met in a cost-efficient and effective manner with minimal
redundancy and duplication. Taking into consideration the differing levels of
technology of Members' weather services, these efforts will have to extend
over almost the entire decade in an iterative process.
Project 14.3 - Codes and exchange ~o~t§_.
To further develop bit-oriented
codes
the- efficient- "E!xcl2nge and storage of observational data and
products, to maintain and modify the existing WMO character oriented codes to
meet the requirements for the transmission and storage of meteorological data
and products both for automated and non-automated centres. to develop
techniques for the transformation between bit-oriented and character-oriented
codes. and to develop principles for the utilisation of these codes within the
WWW. The achievement of this objective should provide a flexible code system
that will cope with the data needs of Members and meet the increased
requirements for the large volume transmission and storage of meteorological
data.

-for-

~r2j~c~ _14~4--::_

_M2n!_t2r!_ng:_qf_ .the __o£e£a~i2n_ 2~ _t:h~-~·
To monitor the
operation of the WWW system carried out by all Members and designated GDPS
centres to continuously check the operation of the WWW to improve the
efficiency of the operation of the www.
Over a decade, changes will occur
which will demand continuous monitoring. The achievement of this objective
should reveal deficiencies in the operation of the WWW and form the basis for
corrective actions.
:;;:_ _E~t~n§.i2n_ _pf_ -~~ _ Er!_n~iEl~s{.p£a~t!_c~s __t~ _2t~e£ _ V'!MQ
To give other programmes of WMO access to the DM practices and
principles of the WWW as appropriate.
The achievement of this objective
should allow other WMO programmes to take advantage of the basic systems in
support of their operational requirements and will help to achieve consistent
data handling across the programmes.

~r2j~c~ _14~5~r2g£a~~s.
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Progress and plans reviewed at session of WMO Congress
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Progress and plans reviewed at session of WMO Commission for
Basic Systems
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Meeting (including training events)
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S

Secretariat

T

Regulatory material (Technical Regulations, WWW Manuals)

"M" indicates that for a given task a meeting is required.
Several
tasks can be covered by one and the same meeting, therefore on the
time-line charts the number of
"M" marks does not give the total
number of meetings.
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MAJOR PROGRAMME 1:

WORLD WEATHER WATCH PROGRAMME

PROGRAMME 1.4:

WWW Data Management (WWWDM)

PROJECT 14.2 - Implementation of data management functions

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

TASKS

CBS/ Cg
ext

CBS
1. Implementatlon of OM functions

at WHCs and RSMCs/RTHs on the MTN

M
G

M

s
G

...

s

G

T
G

c

G

s

M

RB

T

Expert meetings,
secondeQ experts,
Sec., RAs,

RB, National

Members

VCP

Members, RAs
and Sec.

RB, National

Members, CBS
and Sec.

National

M

s

T
G

For regional implementation meetings

and regi-onal training

- .... ---

3. Introduct1on of global and
regional data banks
--- -··

M

Members and

Secretariat

M
T

s

COMMENTS

lext

M

2. Implementation of DM functions
at regional and national centres
...

s

RESOURCES

CBS/ Cg

CBS

T
G

BY WHOM

I
I
1

I

M

G

M

T

G

G

M

G

T

T

events, see also
Projects 3.70.6 and
3.64.1

..."'

---!

4. Implementation of procedures
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MAJOR PROGRAMME 1:
PROGRAMME 1.4:

WORLD WEATHER WATCH PROGRAMME
WWW Data Management (WWWOM)

PROJECT 14.4 - Monitoring of the operations of the
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PROGRAMME 1. 5 - WliW SYSTEMS SUPPOIIT ACTIVITY (SSA), INCLUDING THE
OPERATIONAL INFORMATION SERVICE (QISl
Introduction

138.
The purpose of the SSA is to provide guidance, advice and support to
Members in the planning, establishment and operation of the WWW, in order to
achieve the most effective implementation of the WWW and the most economical
use of resources. The development of standard solutions to common operational
problems, and their implementation, through co-ordinated pilot projects will
be promoted.
139.
The SSA includes training, technical advisory service, technical
co-operation support service, system and methodology support, operational WWW
evaluations, advanced technology support, operational information service, and
the WWW referral catalogue.
140.
The purpose of the OIS is to speedily collect from and distribute to
WWW centres accurate and detailed information on facilities, services, data
and products made available in the operation of WWW.
In view of the
progressive automation of WWW centres it is becoming increasingly important
that basic directories of fixed and mobile stations, composition of bulletins,
telecommunication arrangements, lists of stations for global and regional
exchange, etc., be constantly kept up-to-date to make optimum use of the
information circulating on the GTS.

141.

The main long-term objectives are:
( i)

To ensure that all Members, particularly developing countries,
have at least the minimum necessary equipment, facilities and
technical know-how to meet national needs and to allow them to
fulfil their agreed responsibilities within the WWW system;

( ii l

To ensure that the operation of the WWW is carried out. using
appropriate new technology, in a co-ordinated, cost-effective
manner providing the most benefit to Members.

(iiil To ensure continuous updating of basic directories, as required
by the WWW centres. This includes the timely distribution of
information on the availability of services, data and products,
telecommunication arrangements, etc., which allow each Member to
participate fully in and make the best use of the WWW system.

142.
The Implementation Support and Implementation Co-ordination Activities
from the Second Long-term Plan have been combined into the WWW Systems Support
Activities of the Third WMO Long-term Plan. The r.ww Systems Support Activity
is organized into three major work aLeas:
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(a)

The definition, organization and support of Operational WWW
Systems Evaluations (CJWSEs) directed at long-term issues of the
WWW and its implementation;

(b)

Direct assistance to Members and/or groups of Members in the
implementation of specific components of the WWW, including the
co-ordination with groups and organizations outside WMO, as
required, to ensure the effective implementation of the WWW
components; and

(c)

Assessments of various technologies and their application to the
WWW, the provision of guidance to Members on technological
possibilities, and the maintenance of an information data base
and referral system.

143.
The Operational Information Service to Members and WWW Centres
includes the basic directories of observing systems and telecommunications
arrangements for the global and regional exchange of data and products within
the WWW system.
gu!':r~n!

status

144.
WWW Systems Support Activity is being carried out through two
Operational WWW Systems Evaluations, www publications, Manuals and Guides,
training activities and technical co-operation. Much of the activity in the
SSA framework must be done in co-ordination with other WMO programmes and
external organizations.

145.
Two OWSE's have been organized one covering the GOS over the North
Atlantic and the other the GTS in Africa. The OWSE-NA was completed in 1989,
but the later phases of the OWSE-Africa will continue into the 1990s.
146.
One important step in the process of developing a systems support
activity has been the organization of the Regional Association Working Groups
on WWW Planning, Implementation and Co-ordination.
The working groups
continue, through the implementation phase, the integrated planning undertaken
in the WWW Integrated Systems Study and which is reflected in the WWW Data
Management Programme on a global basis.
147.
Other mechanisms such as field surveys, implementation/co-ordination
meetings, projects developed to share basic software packages and technical
input to technical co-operation projects are but a few of the ways in which
the SSA is being implemented.
148.
The present WWW Operational Information Service (OIS) provides a
regular supplement service to basic WWW directories on observing stations,
data processing, transmissions, information for shipping, international list
of observing ships, lists of stations for global and regional exchange, etc.,
totalling about 5 000 pages a year.
149.
The supplement service by hard copies is complemented by weekly METNO
and WIFMA telegraphic messages on the GTS and by the monthly lettec on the
operation of the WWW and the MMS.
150.
A magnetic tape service, including supporting documentation, is made
available to WWW automated centres.
The three WMCs, eleven RSMCs/RTHs and
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sixteen NMCs are currently subscribing to the magnetic tape service.
files on tape are also made available for microform production.

Print

151.
Data and text-processing techniques are utilized to the maximum extent
for the speedy and accurate processing of the operational information.
152.
The OIS provides the biannual publication on the implementation of the
WWW Plan, WWW planning reports, reports on the monitoring of the GDPS, GOS and
GTS and special reports on various aspects of the system.
153.
Public information activities on WWW operations are also carried out
under OIS. This includes preparation of texts and notes for inclusion in
encyclopedias, yearbooks, United Nations directories, supporting documentation
for stamp issues, etc.
Major influences 1992-2001
154.
During the period, national Meteorological Services will continue to
experience increased opportunities for using new technology. The ability to
capitalize on these opportunities, however, will be greatly affected by
continued constraints on the budgets of Members and of WMO. A major challenge
leading up to the Third WMO Long-term Plan will be to assign priorities. It
will be necessary to assess fundamental requirements for change and to match
these requirements with the capabilities of systems. This can only be done
from a base of knowledge and experience, in part from the results of the OWSEs
which will begin to be available by the end of the Second Long-term Plan.
155.
By the beginning of the Third WMO Long-term Plan period, the emphasis
of system support activities will be on regional programmes in direct response
to the ability of numerical models to provide better guidance on the subsynoptic scale and of the GTS to exchange significantly larger amounts of
information than at present. The continued introduction and wider use of more
efficient data exchange techniques will be supported by the rapid developments
in computer-based technologies and the lowering cost of localized data
processing and display systems.
156.
The organization and conduct of system support activities will focus
on the efficient management of the data in the WWW system.
Technological
developments suitable for introduction into the WWW system are bringing about
new and changed demands for technology transfer, training and technical
assistance activities in many national Meteorological Services. An improved
WWW system will require standardized, homogeneous and compatible observing,
data-management. communication and data-processing components. Co-operative
support, publications and information exchange are necessary to ensure the
proper use of available resources.
157.
Computer/communication technology will increasingly be used in the OIS
Programme to collect. process and distribute operational information and to
provide notifications of operational changes as near as possible in real time.
Specific objectives and plans 1992-2001
158.

The specific objectives of the SSA and OIS are as follows:
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(a)

Technical Advisory Services: To provide guidance and support to
Members on the design, installation, operation and maintenance
of key WWW facilities, including appropriate new technology and
the exchange of meteorological applications software.

(b)

Technical Co-operation and Support Services: To assist Members
in determining their technical co-operation requirements and to
co-ordinate assistance provided under other progranunes with WWW
needs and priorities.

];>r2j~cj;_

_ !.5.:.2_.:: _ Trai_ni_ng: _ _!!UEP2rJ:.
The pressures to incorporate new
technologies into meteorological organizations will place large stresses on
existing resources. Continuous support over long periods will be required by
many countries before the necessary infrastructure is available to support the
implantation of new technology. New and innovative training for the staff of
meteorological services will be required to first understand the new
technology and second to use it effectively within the country.
Training
activities will require substantial revision and will be incorporated directly
into the computer-based systems themselves.

J;>r2j~cj;_

(a)

Operational WWW Systems Evaluations: To evaluate the possible
impact and applications in the WWW of new systems and
techniques.
Based upon the experiences learned with the
OWSE-North Atlantic and the OWSE-Africa, the OWSE activities for
the Third Long-term Plan will include tackling two of the major
outstanding issues:
(l)
the effective use of satellite
information by countries other than the major satellite
operators, and (2) the development of consumer-oriented service
programmes;

(b)

Co-operative
arrangements:
To
support
and
co-ordinate
arrangements between Members in the establishment and operation
of facilities especially in extraterritorial areas or in
geographical areas comprising parts of more than one WMO Region;

(c)

Co-operation with other bodies: To work with various groups.
including those outside WMO, to advise them on the WWW
capabilities and services available and to obtain their
contributions to the planning and operation of the WWW.

_ !.5.:.4__- _ _9Ee!:aJ:i2n~l- _Igf2r!!'aJ:i£n_ ..:.'>~r'!:i~e- _<QI~).
To collect and
distribute information on the daily operation, facilities, services, data and
products of the WWW.
This includes the continuation of the mandatory
publications, and to expand the monthly letter into a WWW Information Bulletin
on WWW Implementation and Operation. The magnetic tape service and the METNO
and WIFMA notifications will be continued and expanded as required by
Members. The OIS will be organized to react to the needs of Members and WWW
facilities for operational information. Public information activities on WWW
operations will continue to be carried out.
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~r2j~c:t:_

.!,_5_,_5_-_R~f~rEa! ~a:t:_a.!,_og:u~. To provide information to Members on the
evaluations, usefulness and performance of the WWW operational components,
such as computer hardware and software, observing systems and NWP models.
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TIME-LINE CHARTS

Key to major events:
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"M" indicates that for a given task a meeting is required. Several
tasks can be covered by one and the same meeting, therefore on the
time-line charts the number of "M" marks does not give the total
number of meetings.
Under "by whom":

Involvement of WWW is assumed for each task.
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PROGRAMME 1.6 - INSTRUMENTS l\ND METHODS OF OBSERVATION PROGRAMME (IMOP)

Introduction

159.
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 and to ensure the uniform publication of observations and
statistics. For this purpose, WMO has developed and is continuing to develop
technical regulations in the form of technical standards and recommended
practices,
as
well
as
guidance
on
performance
characteristics
of
meteorological instruments and on methods of observation to be used by
Members.· The development of new observing techniques such as surface-based
and space-based remote-sensing observing systems is essential to meet the
requirements of WMO Members.
Programmes for the implementation of these
systems which include calibrations and intercomparisons of instruments and
observing systems, together with agreed quality-control procedures, are
important for the establishment of compatible data sets.
Standardized
observations
are
essential for
all
WMO Programmes.
The
successful
implementation of all of these technical activities is dependent upon highly
trained personnel with specialized skills who must continually acquire new
knowledge and skills. Thus education and training comprises an essential
component of the programme.
These aspects of the work are covered by the
Instruments and Methods of Observation Programme.

160.

The main long-term obJectives of the programme are as follows:
Ci)

To promote· the development,
documentation and wo·rld-wi.de
standardization of meteorological and related geophysical am!
environmental instruments and methods of observation to meet
specified accuracy requirements· under differing. environmental
conditions;

(iil

To ensure
methods of
differing
standards,
technology

the effective and economic use of instruments and
observation under varying working conditions and in
technical infrastructures, by providing technical
guidance
material,
performance
specifications,
transfer, and training assistance.

16'1..
The following specification clarifies steps which are necessary for
reaching those main objectives:
(a)

To ensure availability and currency of regulatory and guidance
material on observation systems and techniques as well as on
methods of observation;

(b)

To encour-age and promote the development and validation of new
observing systems,
ln particular
surface
and
space-based
remote-sensing systems and associated algorithms, for conversion
of data
into meteorological and related geophysical
and
environmental variables as required by WMO Programmes;
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(c)

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

(d)

To promote the development of
standardized methods
of
measurement of meteorological and related geophysical and
environmental variables required to meet the needs of WMO
Programmes;

(e)

To promote development of and promulgate standard algorithms for
processing measurements from automated surface and upper-air
equipment and from space-based instruments;

(f)

To establish rules and standard procedures for global and
regional intercomparisons and calibration of meteorological and
related geophysical and environmental instruments and to
organize such intercomparisons to meet global and regional needs;

(gJ

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,
to strengthen WMO Regional Instrument Training Centres and to
encourage establishment of Regional Instrument Centres;

(hl

To organize
specialists;

( i)

To organize WMO Technical Conferences
Instruments and Methods of Observation;

( j)

To provide advice on appropriate
Technical Co-operation projects.

training

seminars

and

workshops
on

for

instrument

Meteorological

instrumentation

for

WMO

162.
The main long-term objectives of the Instruments and Methods of
Observation Programme are laid down in paragraph 160. The main work connected
with research and development of meteorological and related geophysical and
environmental instruments and methods of observation, as well as the design,
construction, maintenance and operation of instruments and measuring systems
will be undertaken by Members, WMO and, in particular, its Commission for
Instruments and Methods of Observation (CIMOl will assume a leading role in
co-ordinating users' requirements, promoting observing systems development,
organ1z1ng intercomparisons, standardizing procedures and methods,
and
organizing related training events and technical conferences.
163.
The programme will promote the development of new instruments and
methods of observation. It will continue to provide for international and
regional instrument comparisons and for definition of calibration requirements
and methods.
Within this framework, seminars, workshops and technical
conferences will be organized and publications prepared for exchange of
information and experience on the operation of new instruments and methods of
observation, as well as on their adaptability to specific local conditions and
climatic regimes. Contributions to the development of adequate quality-control
procedures will continue.
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164.
CIMO will continue to provide guidance and assistance
in the
standardization of meteorological mBUrurements and to ensure adequate quality
of meteorological data for use by Members and WMO Programmes.
A continuous
dialogue among CIMO. other technical conunissions and WMO bodies, as well as
Members
and
their
institutions
responsible
for
the
development
of
meteorological
and environmental instruments and observing methods.
is
needed.
Technology transfer in this field can be achieved by a carefully
planned input into education and training activities. organization of training
seminars. workshops. instrUITlent training courses and technical conferences.
The strengthening of the Regional Insti:Uillent Training Centres and the
establishment of Regional Insti:Uillent Centres are most important to meet the
objectives of the programme.
165.
In order to discharge these functions in a most cost-effective manner,
it is necessary to identify specific objectives and to plan more detailed IMOP
projects for the period of the third WMO Long-term Plan (1992-2001).
This
programme is particularly responsive to the needs of other WMO Programmes and
will form the framework for CIMO activities for the next decade.

166.
Meteorological services are investing more and more of their resources
in instrUITlents and measuring systems and this tendency will obviously continue
with an increasing rate of automation and use of remote sensing methods.
It
is reasonable .to assUITle that Members will give their full support to IMOP as
long as it can improve the cost-effectiveness of meteorological and related
geophysical and environmental measurements.
167.
The rapid developments in remote-sensing methods and systems and the
computing power to support them, have offered meteorologists substantial
improvements in their ability to observe weather in both space and time.
However. severe economic constraints and the difficulties of transferring
scientific and technical knowledge and capability present severe impediments
to the implementation of systems on a global scale.
Through important
co-operative efforts by Members. some of the difficulties have be.en overcome
by. introducing new components into the WWW Global Observing System.

Major influences 1992-2001

168.
The use of instruments for meteorological and related geophysical and
environmental measurements is continuously increasing.
In particular. the
automation of observations and the distribution of data through different
telecommunication networks have led to more requests for meteorological data
and information.
Automatic meteorological stations are not only sold to
professional users. but also to other interested parties
representing
industry. tourism. mass media. etc. Meteorological agencies may thus. in the
near future. face hard competition when distributing meteorological and other
related information.
In order to maintain the leading role in meteorological
observations. the instrument jivisions of meteorological institutes must
invest not only 1n equipment, but also in professional skills. such as
training of personneL
maintenance of
instruments and
reliability of
operations.
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The development of other WMO Progranones, in particular the data
requirements of the WHW, WCP and the Hydrology and Water Resources Programme,
call for intensive activity for the development of new observing systems using
surface- and space-based remote sensing techniques associated with enhanced
data processing systems.
These new systems will be integrated with improved
data transmission and data dissemination systems to allow for reliable and
economic data acquisition.
169.

170.
Recent advances i:n technology, in particular the rapid evolution of
electronics, have also contributed to the improvement of meteorological and
related instruments and observing methods. The collection, transmission and
processing of very large data sets is not only possible, but becoming more and
more cost-effective.
New challenges of automated observations can often be
realized by using rather modest investments.
On the other hand, the gap in
technical capability between developed and developing countries may widen
substantially unless a major effort is made to transfer knowledge and
technology.
The problem of technology transfer is rather complicated,
however, and a most careful consideration of the local and regional technical
infrastructure is always needed.
Experience gained in the implementation of
Voluntary Co-operation Programme and other technical co-operation projects may
often be useful when considering suitable modes and technical level of
technology transfer.
171.
There has been a world-wide revolution in the techniques used for
transmission, processing, display and dissemination of information. This
revolution is expected to continue. Greater use of space-based techniques and
the introduction of data-compression methods will have profound effects on the
observational data network.
It is already difficult to distinguish between
the observing, communication and data-processing functions of integrated
meteorological systems.
The same technologies are also involved in the
introduction of new measuring systems and methods of observation which are
capable of providing large quantities of information.
Examples of these new
systems are Doppler or multifrequency weather radars, other ground-based
remote-sensing systems using acoustic and electronic methods (such as sodar,
lidar, UHF-VHF radars and various radiometers), and space-based methods of
measuring atmospheric and surface variables.
172.
Increased use of automation and the increasing demand for data may
result in the paradox of more and, at the same time, less information. More
information will result from denser networks and greater sampling frequency
and the challenge of assimilation of asynoptic information will arise from
this and associated developments.
Less information will result because
automatic systems are presently incapable - and seem likely to remain so - to
provide directly the subjective assessments of some meteorological variables
which have long been a standard part of observations.
A part of this lost
information may be recovered if new concepts are adopted for observing or
computing such variables automatically.
173.
There will be a steady increase 1n the demand for satellite data and
products and for data and products from remote-sensing systems.
This
development offers a wide variety of challenges but needs to be supported with
a view to the full operational use of these techniques on a reliable and
worldwide basis. Alternatively, as economics dictate, a mix of manned and
automated observations can be used initially.
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Economic factors
------174.
There will be continuing severe pressure on the resources available
for meteorology. The demand on resources will not only influence investments
in
instruments
but
also maintenance of
instruments
and
networks.
Consideration should therefore be given to the establishment within WMO of
co--operative arrangements for instrument maintenance.
Regional Instrument
Centres could serve as co--ordinating points for service and maintenance
problems and provision of related guidance material.

175.
The continued growth of the use of high technology equipment in the
developed meteorological services, together with the use of conventional
equipment in developing countries, will generate an uneven quality in global
observational data and serious problems in system interfaces, unless close
links and co--ordination are established between the high- and low-technology
observing networks. The Data Management function will help to integrate the
different types of networks.

176.
Economic pressure may generate a tendency towards lower-quality
measuring
systems
and
lower
standards
of
calibration,
testing
and
intercomparison.
The level of equipment maintenance and repair as well as
education and training of maintenance personnel may also be threatened.
Automation may also render surplus personnel who cannot be retrained to the
higher skill levels required.
177.
The growth in the quantity of available data can have a significant
impact on the load of telecommunications channels which would then generate a
need to modify the manner in which observed data are filtered and presented to
the GTS.
This process may ultimately cause significant deficiencies in the
global availability of data because of the time required to develop new
systems.
178.
The almost infinite variety of ways in which, in automatic systems,
raw observations (Level I datal may be reduced to usable observations
(Level II data), together with interface problems mentioned in paragraph 175,
raises long-term problems of incompatibilities in the data subsets presented
to the user.
In particular, different reduction and quality control
procedures needed for synoptic and climatological subsets may considerably
influence the design and maintenance policy of meteorological sensors,
instruments and data-reduction systems.
Very strong co-ordinating efforts
between WMO Programmes are therefore needed over the whole period of the Third
Long-term Plan.
179.
Many of the forms in which data are demanded to be delivered to the
users are traditionally based on the assumption of the use of a human observer
and are unsuited to automatic observing systems.
A typical example is the
code description of cloud amount, type and height.
These shortcomings will
increasingly result in available data not being transmitted to users because
the nature of the data cannot be indicated and does not fit into the
conventional descriptive definitions.
Similar problems will arise with the
increasing use of surface- and space-based remote sensing methods because
special procedures for interpreting measured values must often be developed.
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180.
The development of the Global Atmospheric Watch for measl<lrement and
assessment of the changing chemical composition of the atmosphere will place
new demands for improved and reliable instrl<lmentation and sampling procedures.
181.
The selection of specific programme objectives and plans is thl<ls aimed
at an optimum compromise between expected gains and losses. The backgrol<llld of
related factors was given in general and. in most cases. world-wide terms in
paragraphs 9 to 20, whereas more specific objectives for the decade under
planning ml<lst be selected with a view of well defined goals and high degree of
realism.
Specific objectives and plans 1992-2001
182.
The main goal for CIMO for the period 1992-2001 is to improve the
qt.1ali ty and optimizing the quantity of data provided for all meteorological
and related scientific purposes while at the same time minimizing overall
costs. To this end, specific objectives are identified so that the Commission
may concentrate its efforts upon tasks which address the major problem areas
and tackle them within the constraints of the major infll<lences expected during
the decade.
183.
The following specific objectives to be attained in the period of the
Third Long-term Plan are defined as projects with specific tasks:

=_

~r2j~c_t _ 1_6 ,_1_
g~e"!s~r~m~n_ts.
To

~t"!n~a;:d!'_ _ q_f _ Qp~r~ti,_o~! _ g~e_l;_eQrQlQgi:c"!l~ _ ~n~ _ .;:e!_a_l;_e5!
improve the ability of Members to produce measurements of
adequate quality to meet national reqt.lir:-ements and to meet the needs of many
WMO programmes.

~r2j~c_t

!_6_,_2_ :: !n_l;_e_;:cQmJ2aEi!l_o!!s_ "!n~ ~v~l~a_l;_iQn!'_. To establish and maintain
international standards of measurement of meteorological and related variables
and to enable Members to select cost-effective eql<lipment on the basis of
results of instrument comparis.ons in order to improve data compatibility.
~r2j~c_t !_6,_3_- _N~w_d~v~lQP!!'e!!t§. ~n~ ~u_tog13_i;_iQn.

To prepare guidance material
on new instrtunents and methods of observation to facilitate their selection
and introdl<lction into operational l<lSe.

~r2j~c_t !_6_,_4_-_0Ee.;:a_l;_iQn"!l_a!'_P~c_ts_az.!d_~a!_i_ty_cQn_l;_rQl.

To assist Members in
the organization and
use of effective maintenance methods
incll<lding
calibration aspects and in the introduction of operational qt.1ality control
incll<lding the al<ltomatic quality evaluation of meteorological measurements in
non-real time.
~r2j~c_t _16_. !L

:: _T~c):!nQlQgy _ tr"!n!l_f~r- .§!!d_ _?)2eS'_i"!li:z~d- _t.;:ai:ni:ng. To provide
training and transfer technology by different means, s~ch as technical
conferences, training workshops, correspondence courses, al<ldio-vis~al material
and compl<lter assisted learning for instrument specialists.
Co-ordination with other 12rogrammes and organizations
184.
The continuous co-ordination of this basic programme with the core
Programmes of WMO, in particular with the World Weather Watch. the World
Climate, the Aeronal<ltical Meteorology, the Hydrology and Water Resources and
the Education and Training Programme, is most essential. New programme
components are also to be expected from the Research and Development Programme
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concerning environmental instruments and methods of observation (e.g. close
co-operation in the ozone-sonde comparison). The internal feedback mechanisms
can most conveniently be maintained through intercommission co-operation. The
responsibilities of CIMO in this connection are clearly defined under item (b)
of its individual terms of reference. Special regional needs are made known at
sessions of regional associations or by Members.
185.
Results of instrument comparisons organized by CIMO and its members
participation in working groups established by CBS, CCl, CAeM and CMM
illustrate the co-operation between CIMO and other technical commissions and
regional associations.
Emphasis will be placed on ·the introduction of
appropriate data quality control and data management to ensure the integration
of data from various sources under the above programmes. CIMO has been
designated to be the .leading commission in matters dealing with co-ordinating
activities for automation and appropriate meteorological instruments.
186.
As one of the most important objectives of the programme, the
standardization of instruments and procedures requires co-operation with those
international organizations responsible for establishing technical standards
and recommending units of measurements for all fields of application. Close
liaison is, for example, kept with the ISO in order to ensure that the
requirements on performance characteristics of meteorological instruments are
in conformity with established international standards.
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PROJECT 16.1 - Standards of operational meteorological and related measurements (cont'd)
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PROJECT 16.2 - Intercomparisons and evaluations
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PROJECT 16.2 - Intercomparisons and evaluations (cont'd)
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PROJECT 16.3 -New developments and automation
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WORLD WEATHER WATCH PROGRAMME
Instruments and Methods of Observation Programme

New developments and automation {cont•d)
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R
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PROJECT 16.4 - Operational aspects and quality control (cont'd)
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PROJECT 16.4 - Operational aspects and quality control (cont'd)
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Technology transfer and specialized training
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PROJECT 16.5 - Technology transfer and specialized training (cont'd}
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PROJECT 16.5 - Technology transfer and specialized training (cont'd)
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PROJECT 16.5 -Technology transfer and specialized training (cont'd)
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PROGRAMME 1. 7 - WMO SATELLITE ACTIVITIES (WMOSA)

Introduction

18,7.
The main purpose of WMO Satellite Activities is to co-ordinate
environmental satellite matters and activities throughout all the WMO
programmes and to give guidance to the WMO Secretariat, technical commissions
and Regional Offices on the potentialities of remote~sensing techniques in
meteorology, hydrology, related disciplines and their applications.
188.
The overall importance of the satellite issues was recognized by
earlier Congresses which encouraged the arrangements within WMO for dealing
with and co-ordinating satellite-related matters and requested the Executive
Council to continue its role as the co-ordinating body on satellite matters
through the EC Panel of Experts on Satellites.
189.
There are
sub-programme:

at

least

10

aspects

of

the

WMO

Satellite

Activities

transmission,

and

(a)

Define
satellite
applications;

(b)

the
capabilities
and
Distribute
information
concerning
applications of existing, near-future, definite, and possible
future satellite systems;

(c)

Provide
guidance
on
satellite
matters
through
close
collaboration with all other technical departments of the WMO
Secretariat, technical commissions and Regional Offices;

(d)

Plan training in the use of satellite systems in meteorology,
hydrology, and related disciplines;

(e)

Facilitate technology transfer between WMO Members;

(f)

Support to the constituent body responsible for WMO Satellite
Activities;

(g)

Provide technical assistance to WMO Technical Co-operation
activities in the field of environmental
(meteorological.
hydrological, oceanographical, etc.) applications of satellites;

(h)

Co-ordinate, monitor, compile and evaluate satellite activities
and initiate required action;,

(i)

Manage pilot projects for proof-of-concept experiments
increased satellite data usage and communications;

(j)

Co-ordinate
with
WMO
Members
for
satellite
activities
continuity, standardization and contingency planning through
CGMS and the responsible constituent body.

data

requirements,

for
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190.
In addition to the activities outlined above, the applications of
satellite technology in meteorology, hydrology and related disciplines form an
important element of relevant activities with the United Nations, the
Specialized Agencies and other organizations in development, co-ordination and
application of environmental satellite systems.

191.

The main long-term objectives of the programme are as follows:
(i)

To ensure co-ordination and continuity
meteorological satellite programmes;

of

the

operational

(ii)

To strengthen Members' capabilities to receive and effectively
use satellite data and products.

192.
The broad utilization of satellite data within all WMO programmes
requires that the Satellite Activities oversee and co-ordinate with many. The
Office within the Secretariat works within the Office of the Deputy
Secretary-General.
There is direct co-ordination with the following WMO
Programmes: World Weather Watch Programme, World Climate Research Programme,
World Climate Programme, Atmospheric Research and Environment Programme,
Hydrology and Water Resources Programme, Technical Co-operation Programme and
the Regional Offices. The responsible body for Satellite Activities is the EC
Panel of Experts on Satellites who make recommendations to EC. Within the
World Weather Watch Programme, the Global Observing System includes a
space-based subsystem which is involved with satellite data collection. Also
the Global Telecommunication System disseminates satellite data to WMO
Members. The Commission for Basic Systems makes recommendations to EC for the
operational use of satellite data.
Outside WMO, Satellite Activities are
co-ordinated with various United Nations organizations such as FAO, UNDP,
UNEP, UNESCO and the Committee on Peaceful Uses of Outer Space.

193.
Currently, polar-orbiting satellites are operated by the USA and
USSR.* Geostationary satellites are operated by EUMETSAT, ESA, India, Japan
and the USA. Plans have been developed by both the USSR* and China for the
launch of geostationary satellites in the early and mid-1990s respectively.
Continuity is good but currently from time to time satellite failures and
launch delays cause important gaps. Assuring the continuity of operational
satellite programmes will require increased efforts for the provision of
funding and technical support. Most Members receive satellite data through
the low resolution APT system but relatively few have access to the highresolution data which permits quantitative work on both satellite images and
soundings of the atmosphere. Further, many Members require assistance on how
best to use satellite data and products and adapt their facilities to the
latest developments in satellite technology.
194.
Major achievements in continuity have been achieved by the use of
common services and formats allowing interoperability of national satellite
systems, for example, the assistance provided by the United States to EUMETSAT
to overcome difficulties with data collection over the Atlantic and the
forthcoming assistance by EUMETSAT to provide additional coverage over the
* Obligations and other agreements of the former USSR with WMO will be continued by the Russian Federation.
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Major problems
Atlantic while the USA is operating a single GOES system.
exist in the proper atilization of sounding data into numerical weather
prediction systems and the definition of small, stand-alone receiving systems
for local applications.
195.
It is assumed that the Execative Council Panel of Experts on
Satellites will be maintained during the period 1992-1995 as the focus for
satellite activities, including overall co-ordination of satellite matters
within WMO.
The panel will also continue to play a key role in the
formulation of the WMO policy on satellite matters, in providing advice and
guidance which will be useful for liaison with the United Nations and other
international organizations in satellite matters, and in continuing an
iterative process of determining requirements for satellite data, and the
methods and systems which should be used to meet those requirements.
196.
Satellite data requirements
for various applications should be
co-ordinated in order to obtain a single set of data requirements for
facilitating the
exchange of information between users, the technical
definition of future satellite systems and a compendium of applications to
demonstrate applicability to decision makers.
Considerable progress has
already been made in the work.
Technical commissions of WMO have each
provided input for requirements. Based on the desired consolidating satellite
data requirements, there will be a need for co-ordinating the international
aspects of the various satellite programmes, incl,.ding those of other United
Nations agencies, to ensure that these requirements are met in the best
possible manner.
197.
Recent advances in satellite processing capabilities both at central
sites and direct readout sites, allow expanded utilization of satellite data.
The
capabilities
include
improved
imagery
resolution.
soundings,
communications, new sensors, new satellites and processing. The emergence of
the personal computers also allows cheap, simple and single or multi-task
missions to be performed.
The employment of such a capability often spans
national boundaries requiring co-ordination under the at.lspices of the World
Weather Watch.
198.
Part of the satellite services under the space-based portion of the
GOS is the forwarding of environmental products.
In particular, this portion
includes use of the data and product collection and distribution functions
accomplished by meteorological sate 11 i tes.
Recent and anticipated advances
promise increased
efficiency within this function.
For example,
the
Meteorological Data Distribution (MDD) system provides not only for the
forwarding of products and data from the central processing centre to a remote
readout station, but also for the return of vital environmental products.

Major inflt.1ences 1992-2001

199.
Needs have been articulated in the form of parameter requirements. A
similar need exists to define system requirements for end users.
The
opportunity for increased satellite data exploitation is tremendous in the
next decade.
The explosion of small computer capability for reception.
processing and display at low cost will allow all WMO Members to have
satellite imagery in rugged receiv1ng sets.
Improved sensors and new sensors
herald the improvement of sounders 1n vertical resolution and synthetic
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aperture radar (SAR). The SIIR will have a lliljor impact in agriculture, ice
analysis, water management and disaster analysis.
200.
Emerging satellite technology and a rapidly maturing computer industry
will quickly bring new capabilities to satellite data users. In order to meet
the onrush of new data, extensive training is required to make users aware of
the new sensor parameters (for instance synthetic aperture radar imagery,
altimetry and scatterometers), how to apply these data to the users' needs and
what the computer revolution can do for their application.
Experience with
previous training for satellite applications has taught Members that they have
been reactive to·users' needs. To best use the new data types, Members must
become pro-active.
201.
Satellite data usage and availability will soon make a quantum leap.
Satellite operators will shortly employ advanced technology. The availability
of inexpensive computers for manipulation of satellite data and graphical
display will greatly expand the base of satellite data users as well as its
applications.
There will thus be a need to develop operationally viable
systems/methods for using such data.
The concurrent new demand for
distribution of products and raw data warrants an increased effort towards
standardization. Continuity of services amongst operators mandates standards
for data format. However, the new industry is applying inexpensive read-out
capabilities to users each using internally unique formats. Common satellite
data formats are crucial since Members will be unable to freely exchange
products and data through their regional and national systems.·
202.
Advances
in satellite
technology, telecommunications and media
communications have elevated satellite data to one of the primary means for
communicating
weather-related phenomena
and forecasts
to
the
public·
Continued improvements in display technology have proliferated the ways to
communicate to the general public.
Public Weather Service industries have
greatly increased the knowledge of the importance of weather forecasting.

203.
The SAR will improve the horizontal resolution available to users from
1 km to tens of metres.
The radar beam will penetrate clouds and allow
phenomena obscured by clouds to be seen. Improvements in software processing
will allow better applications products, for example, cloud classification and
rain intensity. Similar research in operational procedures for satellite data
ingestion into numerical model assimilation cycles will improve the forecast
skill of those models.
Research in climatology is leading towards coupled
air/ocean models. Ocean modelling will benefit greatly from the existing and
new altimeters which will accurately map the surface features of the "weather"
in the oceans .
204.
Several new sensors will be flown during the next decade which will
provide new operational data types, for instance synthetic aperture radar and
scatterometers.
Exploitation of this new technology offers great potential
for understanding climate change when viewed from the context of the
cryosphere.
Sea-ice analysis and forecasting will be greatly improved with
these high-resolution sensors.
205.
In addition a large number of sensors will be deployed on replacement
satellites in the current international satellite system, and on new satellite
systems such as the polar platforms of the Earth Observation System.
These
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sensors will provide data at improved accuracy, resolution and in more
wavebands which will allow more comprehensive monitoring of atmospheric,
oceanographic and related parameters.
Processed data will involve higher
resolution imagery, more accurate vertical temperature and moisture profiles,
wind profiles, surface pressure, atmospheric constituents, cloud properties,
precipitation rate, soil moisture, aerosols, etc. The volume of these types
of satellite data available to WMO Members will increase by about two orders
of magnitude during the period of this Long-term Plan, so special attention
will need to be applied to the processing and archival infrastructure required
to make maximum use of the new satellite data.

206.
Several national level programmes are aimed at better defining all the
dynamic processes in the Earth's environment.
NASA' s "Mission to Planet
Earth" represents a comprehensive and broad scale programme to study all
relationships and feedback mechanisms from the sun to the centre of the
earth.
Mission to Planet Earth involves the Earth Observation System,
comprising a series of very large polar platforms (polar orbiting satellites)
to be launched beginning in 1990. The platforms and instruments flown will be
provided by a large number of countries. The instruments will be directed
toward better monitoring of the Earth, ocean and atmosphere. Because of the
diversity and large number of new or technologically improved sensors which
will be flown on the polar platforms, there is great potential for profound
improvements to be made through application of the data to meteorological
services world-wide.
207.
Members are also planning to substantially upgrade satellites in the
current international meteorological satellite system,
which will
also
contribute to significant and steady improvements
in the quality of
meteorological services.

§pecific objectives and plans 1992-2001
208.
The following specific objectives to be attained in the period of the
Third Long-term Plan are defined as projects with specific tasks:
~rQj~c~ 17~1
§'_a~ellit~

=

Qo-QP~r~tio~ ~i~h_s~t~lli~e_ope~a~o~s_i~ ~e~eQrQlQgic~l

prQg~a'!'ffi~

_cle~elopm~n~.
To develop (a) satellite data requirements,
(b) standards for data formats and (c) procedures to achieve economical and
effective storage and retrieval systems by co-ordinating with the major
satellite operators and increased participation in their decision-making.
The
achievement of this objective should lead to definition of satellite data
requirements for use by all WMO programmes.

~rQj~c~ 17~2_-_S~t~lli~e_r~c~i~i~g_t~cgnQlQgy.

To define a minimum rece1v1ng
station capability for pre-defined user requirements and development of a
satellite directory of available and approved applications.
The achievement
of this objective should lead to a statement for use by WMO Members for a
minimum workstation.
~rQj~c~ 17~3_-_0pe~aiiQn~l_u§'_e_of §'_a~ellit~ _cla~a_a~d_s~r~i~e§'_.
To demonstrate
data
product
dissemination
capabilities
of
the
Meteorological
Data
Distribution system (MDD) and to conduct specialized training of environmental
satellite data in meteorological applications.
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~r~j~c~ !7~4_-_E~~n£e~ ~a~e!l!t~ ~r~igi~.

To accelerate the implementation
of the space-based portion of the GOS through increased emphasis on training,
especially satellite training which
is
integrated
with
conventional
meteorological training
~r~j~c~ !7~5---A~v~n£e~ ~e£h!!ology_s~ag~r~i;ea~i2n.
To define standard data
formats for those satellite receiving systems being built by commercial
entities and marketed to developing countries in order that existing formats
of the GOS will be compatible.

Project 17.6 -Exploitation of new satellite sensor technology. To assist the
;:;ser- .;-omm~lty to- make- the- best- ~e ;;f- ne; pre-operational satellite data
types by providing experience opportunities and maximizing general awa:eness
of new technology and its potential meteorological impact;
to express the
needs of the operational community in appropriate international fora and
ensure that direct read-out services continue to be provided .
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PROGRAMME 1.8 - TROPICAL CYCLONE PROGRAMME CTCP)

Introduction

209.
The main purpose of the Tropical Cyclone Progranune is to assist
Members, through an internationally co-ordinated programme, in their efforts
to mitigate tropical cyclone disasters.
The programme is effected on both
national and regional levels through co-operative action.
It covers
activities of Members, WMO regional associations, other international and
regional bodies and the WMO Secretariat.

210.

The main long-term objective of the programme is:
To minimize the loss of life and damage from tropical cyclones and
associated phenomena by improving forecasting and warning systems and
disaster-preparedness and prevention measures.

211.
The programme is thus designed to improve forecasting and warning
systems.
In the future, those responsible for issuing tropical cyclone
warnings will face an increased demand for rapid and precise information.
Popul;~tion growth and development projects in vulnerable areas will call for
more accurate forecasts and thus timely warnings if large-scale calamities are
to be avoided.
To this end, national Services will have to be capable of
using
advanced
satellite
and
computer
technology
as
part
of
an
integrated/interactive system able to provide quantitative information on
wind, precipitation and storm surges. The promotion of this capability at the
regional and national levels will be a major objective of the TCP.
212.
In practical terms it has been found convenient to regard the TCP as
being composed of two components
a general component and a regional
component.
The activities pursued under each of these components may be
divided into three principal elements - meteorologicaL hydrologicaL and
disaster prevention and preparedness.
The programme also covers specialized
training and research and the regional cyclone bodies in particular (see
paragraph 214) give close attention to them as supporting elements in relation
to each of the principal elements cited above.
The structure of the TCP is
depicted in Figure 1.
213.

A short description of the organizational structure is given below:
(a)

The general component is concerned with methodologies and its
chief aim is to provide information, scientific knowledge,
guidance and transfer of technology to guide Members, mainly
through the medium of publications, such as manuals and
reports.
The work under this component facilitates
the
development of improved systems within the overall programme and
encompasses the broader aspects of training for the programme;
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(b)

The regional component is mainly concerned with the development
of co-ordinated operational systems among groups of Members in
distinct geographical areas subject to tropical cyclones.
The
object of this component is to improve the combined capability
of these Members to mitigate the cyclone damage sustained by
each individual Member through close regional co-operation and
co-ordination.

WMO
TROPICAL CYCLONE PROGRAMME
(TCP)

I REGIONAL

LGENERAL COMPONENT I

I

METEOROLOGICAL ELEMENT*)

I

HYDROLOGICAL

ELEMENT*

I DISASTER PREVENTION*
AND PREPAREDNESS
I

COMPONENT

I

I

I

* Including training and research
Figure 1 - The structure of the TCP

214.
There
are
five
groups
of Members
pursuing
co-operative
and
co-ordinated programmes of this type through the following regional tropical
cyclone bodies:
•

ESCAP/WMO Typhoon Committee;

•

WMO/ESCAP Panel on Tropical Cyclones;

•

RA I Tropical Cyclone Committee for the South-West Indian Ocean;

•

RA IV Hurricane Committee;

•

RA V Tropical Cyclone Committee
South-East Indian Ocean.

for

the

South

Pacific

and
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The first-two-named are inter-governmental bodies and the other three are
working groups of WMO Regional Associations.

215.
The three principal elements, which are pursued mainly on the basis of
this plan, together with the technical plans for future development of
facilities and services drawn up by the respective regional cyclone bodies.
are:
•

The meteorological element, which is based on the World Weather
Watch (WWW) and is concerned with the prov~s1on of basic
meteorological data and analyses and other processed products
required for tropical cyclone forecasting and the application of
the appropriate techniques to ensure accurate forecasts and
timely warnings (see Figure 2). The operational plans drawn up
by regional cyclone bodies are important developments under this
element;

•

The hydrological element. which is based on the Operational
Hydrology Programme (QHP) and is concerned with the basic
hydrological data required for flood forecasting and the
application of the appropriate techniques to ensure accurate
forecasts and timely warnings (see Figure 3);

•

The prevention and preparedness element, 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 m1n1mum.
In this connection, WMO's role of
assisting Members to ensure co-ordination of measures to protect
life and property is performed in close co-operation with UNDRO,
LRCS and other appropriate bodies having special expertise in
these fields.

216.
The TCP is implemented under the superv1s1on of Congress and the
Executive Council.
The Regional Associations for Africa, for North and
Central America and for the South-West Pacific, play major roles, whilst that
for Asia is regularly consulted. The 60-65 Members of WMO participating in
the work being carried out under the TCP are also consulted frequently on the
future planning of the programme activities, either through the regional
cyclone bodies or by direct approaches.

217.
The TCP has benefited from substantial co-operation of several international organizations, notably ESCAP, UNDP, UNDRO and LRCS, each of which
plays a regular role in the programme. The progress achieved by the TCP.
whose origins may be traced back to a resolution of the UN General Assembly in
1970, is monitored at regular intervals by the Assembly. The TCP will be
intensified in the 1990s which has been designated by the UN General Assembly
in 1987 as the International Decade for Natural Disaster Reduction (IDNDR).
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Current status
218.
As results of an appraisal of the TCP, conducted at the request of
Ninth Congress, it was recognized that the TCP has been a significantly
successful programme, and to accelerate its progress, there has been a shift
in the empbasis and the relative priorities within the programme towards
improving the capabilities of the Meteorological and Hydrological Services to
provide better forecasts and more effective warnings, with substantial
improvements at the interface with users. A statement of priorities adopted
by the Executive Council has been taken into account in the Second and the
Third Long-term Plans.
219.
All five regional tropical cyclone bodies have adopted regional
co-operation programmes, in which major emphasis is placed on improvement of
the preparation of accurate forecasts, provision of timely early warnings and
in the establishment of the necessary disaster preparedness measures in order
to minimize tropical cyclone disasters, through close regional co-operation
and co-ordination.
220.
These are indeed important steps forward. Nevertheless, the fact must
be faced that, particularly in the earlier years, progress has been, in many
respects much slower than desired. The main - but not the only - reason lies
in the inadequate resources available at both national and international
levels.
It is also increasingly apparent that the cost of deploying new and
current technology for tropical cyclone monitoring and warning purposes, in
terms of hardware and trained staff, will always be beyond the resources of
many Members in the developing areas and particularly those which are smaller
in size.
These points are indicative of the nature of the problems impeding
more rapid progress and to which any long-term plan must give full attention.
Major influences 1992-2001

221.
There is, unquestionably, growing potential for massive disaster in a
number of tropical cyclone-prone areas. Increasing populations and continuing
physical developments in disaster-prone coastal areas provide the elements for
calami ties on a scale seldom seen hitherto. Man's best efforts w.ill be needed
to offset these increasing risks. Concerted efforts must be made to harness
both current knowledge and the potential deriving from advances in science and
technology for the welfare of populations in tropical cyclone areas.
This
situation certainly presents expanding opportunities and challenges to be
addressed by the Members concerned, with an important role to be played by the
TCP.
222.
It is expected that during much of the period in question the major
needs will still be to continue the transfer of technology and establishment
of systems for improved:
(i)

Detection, tracking and, in particular, forecasting of the
motion and intensity of tropical cyclones or disturbances,
including forecasting of landfall;

( ii)

Provision
of forecasts of strong winds and quantitative
forecasts or timely assessments of heavy rainfall from tropical
cyclones or incipient tropical cyclones;
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( iii) Quantitative storm surge
collection and simulation;

forecasting

and

storm

surge

data

(iv)

Provision of forecasts of floods caused by tropical cyclones;

(vl

Provision of the basic data on risk of loss by wind, storm
surge, floods or landslides to meet the needs for development
planning and other purposes;

(vi)

Response to warnings and other activities at the interface
between the warning systems and the users of the warnings,
including public information, education and awareness;

(viil Meteorological and hydrological input to national and
disaster prevention and preparedness measures.

regional

223.
There are substantial opportunities to increase safety of life and to
diminish the present highly adverse economic impact of tropical cyclones
through significant progress in meeting the above listed needs.
In many
respects item ( i) above is the key to progress and the programme must
therefore he closely associated with and heavily rely on the World Weather
Watch Programme.
Advances in the ability to forecast accurately tropical
cyclone tracks, particularly beyond 24 hours, and in predicting changes of
intensity have been quite limited in recent years and the opportunity now
presented should not be missed. Considerable effort should be devoted to this
need as well as to the problems of quantitative precipitation and wind
forecasting and storm-surge prediction.
Historically, storm surges and
flooding in general have been responsible for the heaviest loss of life from
tropical cyclones.
Strong winds and landslides are also of considerable
importance.
E'orecasting of storm surges and the prediction of flooding are
therefore essential elements of any efforts to reduce this loss of life.
It
should, however, be remembered that the best forecast will be of little avail
unless the threatened population has the means to protect itself (e.g.
shelters and evacuation arrangements), so that item (vii) above, and indeed
item (vi) are also of considerable importance.

224.
The rate of progress in the improvement of the tropical cyclone
warning system depends upon many factors. For example, it depends on advances
in observing systems and telecommunications. A scenario likely to be realized
within the deca.de under consideration is that large amounts of data not
available today will require rapid transmission, processing and integration
into a modernized analysis, forecasting and warning system.
The warnings,
whilst remaining a national responsibility, will in all probability be based
on specialized products and advisories issued from Regional/Specialized
Meteorological Centres
(RSMCs) with activity specialization in tropical
cyclones, located in the main tropical cyclone basins.
In this scenario,
these centres will be equipped with the latest technical aids to permit the
handling and integration of large quantities of data in an objective analysis
and forecasting system.
A wide variety of products, including numerical
weather prediction products, and other information will be speedily made
available to all requiring them.
There will be much closer links between
RSMCs and national warning centres and specialized products will be made
available for the preparation, at the national level. of timely, high-quality
warnings.
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225.
The increased observational data will come primarily from programmes
such as ASAP, ASDAR, DCPs and MDD along with a considerable augmentation of
satellite-produced information in the form of cloud imagery, vertical
soundings, winds, sea-surface temperatures, etc.
Drifting and moored buoys,
mobile ships, coastal automatic weather stations, high gust anemometers and
tide gauges will all help to boost the quantity and areal coverage and scope
of the data available.
other technological advances which may influence
progress in meeting long-term objectives and providing new opportunities are
likely in telecommunications, where much faster transmission speeds will
permit the exchange of the increased data load which is expected.
Improved
reliability of numerical weather prediction will be a major contributor to
better tropical cyclone forecasts.
226.
Interactive computer systems (possibly connected to a mainframe
computer at an RSMC) at National Meteorological Centres (NMCs) would be an
effective method for preparation of forecasts and issue of warnings of
tropical cyclones. The warning function will remain a national responsibility
but the level of co-operation at the regional level will be greatly enhanced.
The operational plans have been moving in this direction and have clearly
indicated the very real value of such co-operation to all those participating.

227.
The improvement of catchment .and river-modelling techniques and their
integration into tried and tested packages for use in flood-forecasting
systems will .offer great opportunities for forecasting floods on a larger
number and wider ,range of river basins.
Advances in data-transmission.
technology will be particularly important in the operational application of
these techniques.
228.
Improvements can also be made in the estimation of the risk from
landslides where these res.til.t from the heavy rains associated with tropical
cylones.

229.
Each regional co-operation programme includes the formulation of a
tropical cyclone operational plan or manual, which is designed to ensure the
most effective current cyclone forecasting and warning system in the relevant
region through co-ordination and co-operative arrangements. Also included in
the programme of each Region is a plan of future activities and implementation
arrangements (technical plan) aimed at meeting regional needs for upgrading
forecasting and warning facilities and services for tropical cyclones and
floods, as well as for related disaster preparedness and prevention measures
and supporting activities in training and research. Included in each of these
technical plans, is a regional c.omputer network (RCN) project developed with a
view to ensuring speedy and timely collection, monitoring, processing and
r.eliable exchange of data and information, notably between the NMCs and the
associated RSMC with activity specialization in tropical cyclones. There >~ill
be a phased implementation of each of these projects.
230.
Recognizing the high potential for major disasters caused by storm
surges in the area served by the Panel on Tropical Cyclones in the Bay of
Bengal and the Arabian Sea, a storm surge project was established in 1986, as
part of the panel's technical plan.
The project is designed to upgrade the
national capability of storm surge mitigation in the region with emphasis on
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improving the national expertise for storm surge prediction.
The outcome
might be transferable from the technical point of view to other tropical
cyclone regions.

231.
The United Nations General Assembly at its forty-second session (1987)
adopted a resolution which proclaims the 1990s as the International Decade for
Natural
Disaster Reduction
(IDNDR).
During
the
IDNDR.
a
concerted
international effort will be made to reduce the loss of life, destruction of
property and social and economic disruption caused around the world by the
violent forces of nature. Heading the list of goals of the IDNDR, as given in
the UN resolution, is the improvement of the capability of countries to
mitigate the effects of natural hazards. such as those caused by earthquakes,
tropical cyclones, floods and landslides, paying special attention to
assisting developing countries in the establishment, when needed, of early
warning systems. The objectives of the TCP are thus fully within the scope
and purpose of the IDNDR.
The Executive Council decided that WMO should be
involved and participate actively in the IDNDR with the TCP playing a major
role in these activities.

232.
As with many another fields of human enterprise, the success - or
failure - of the TCP is closely related to the effort and resources devoted to
it.
This in turn may be controlled by a variety of factors such as the
current

economic

climate,

priorities

assigned within national

policies

and

programmes, etc.

233.
One of the major problems faced by many Meteorological Services in the
developing world is that they are unable to command an adequate status in the
national hierarchy.
At times senior government officials underrate the
importance of meteorology to the interests of their nations. This problem is
compounded by the fact that, in many cases, convincing arguments, backed up by
figures to demonstrate the contribution meteorological services can make to
the national prosperity, have not been well elaborated and submitted to the
relevant authorities.
234.
Efforts to reduce the impact of natural hazards such as tropical
cyclones suffer additionally from the fact that their irregularity and the
uncertainty of their future occurrences foster the notion that they do not
qualify for high priority or urgent attention.
The argument that precious
resources should be devoted to cases where the benefits are assured within a
defined time frame is difficult to rebut, particularly in cyclone-prone areas
which have not recently experienced severe cyclones.
Yet this situation is
precisely the background to many of the major cyclone disasters of the past.
235.
These facts are put forward to illustrate that a long-term tropical
cyclone programme plan, if it is to have any meaning. must have a realistic
chance of being implemented, i.e. it must be supported by the human and other
resources which will lead to an improved warning system.
Thus, a major
campaign to explain the benefits of effective tropical cyclone warning systems
is an important item in this plan.
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236.
Effective
day-to-day
co-operation
between
Meteorological
and
Hydrological Services is required to ensure the translation of any tropical
cyclone forecast into a forecast of subsequent flooding.
In many cases, the
full benefit of warning systems in reducing loss of life and property damage
is achieved only when the Meteorological/Hydrological Services providing the
warning services work closely with disaster preparedness
communi ties.
Co-ordinated action by all national and international agencies involved is
essential if the maximum impact is to be achieved.
237.

A IDI!l\ber of international organizations which are co-operating with
endeavouring to assist the countries in the execution of
segments of these planned programmes.
There is a need for a determined
approach to the solution of outstanding problems in some of these areas, and
the long-term plan, for it to be effective, requires the setting of realistic
priorities and the commitment of substantial resources.
Participation of all
organizations concerned, in each case at a level compatible with the known
requirements, would contribute substantially to a timely solution of the
problems in these areas.
WMO in the TCP are

Specific objectives and plans 1992-2001
238.
In this section, the specific objectives of the TCP for the decade
1992-2001 are considered, taking into account the factors outlined in the
preceding sections. They are mainly of a long-term or progressive nature and
call for a large degree of international co-operation between WMO Members and
by the international organizations concerned.
239.

In addition to institutional support which comprises:
•

Effective management of the TCP and related support to regional
TCP bodies and Members;

•

Co-ordination with activities of other organizations;

the specific objectives are:
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To improve and upgrade the operational capabilities of the Meteorological
Services to provide better tropical cyclone forecasts and more effective
warnings with the maximum possible use of advanced
technical
aids.
Achievement of this objective will provide a modernized forecasting and
warning system at the national level.
~r2j~c.t_

= ~o;::l~
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To determine evolving TCP requirements for
incorporation into the design of the integrated WWW systems and to assist
Members in implementing and operating WWW facilities in tropical cyclone areas
to meet TCP requirements.
Achievement of this project will strengthen and
upgrade
the
present
observing,
data
processing
and telecommunication
facilities as required to supplement the WWW and meet the needs for effective
tropical cyclone warning systems.
18.2
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To assist Members ln upgrading tropical cyclone and storm surge
forecasting
and
warning
capabilities
through
technical
aspects
and
co-ordination and co-operation.
Achievement of this project will lead to

~a;::ning:.
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improvement in the operational forecasting of changes in intensity and
movement of tropical cyclones including forecasting
of
landfall,
in
short-range forecasts and warnings including precipitation forecasting, and in
forecasting and warning systems for storm surges associated with tropical
cyclones.
Project
18.4
Flood forecasting: and risk
assessment.
To develop
flOod-fo~ecasting -techniqUes'- i~cluding catchffient- models: analyse historical
hydrological data and evaluate the risk of floods and landslides.
~rQj~c!:_ _.!_8,_5_:: _Qe':':e!OEJll~n!:_ _ Qf_ t_£O£i£a! _£Y£1Qn~ _!1)i):_ig:a):_iQn _ _!!ys!:_e!1)S __a!!d_
J2rQIDQtiO!:! Qf_ p!,!b.!_i£ i,_n£o£m~tio!:!.
To assist Members in ensuring the wide
dissemination and the effectiveness and appropriate response to tropical
cyclone warnings in close co-operation with ESCAP, UNDRO, LRCS and other
bodies with special expertise in the respective fields. Achievement of this
project will encourage the establishment of a natural disaster mitigation
system for tropical cyclones with increasing understanding of the threat and
impact of tropical cyclones. It will also lead to protective measures being
taken.

Project 18.6 - International Decade for Natural Disaster Reduction (IDNDR) To -redt;"ce, -through -concerted international action-;;,- e-;;p~clally
in developing countries, loss of life, property damage, social and economic
disruption caused by natural hazards, such as tropical cyclones, floods,
landslides and other calamities of natural origin.
Specific objectives for
the TCP during the Decade are to promote and facilitate co-ordinated and
co-operative action to provide upgraded and more effective warnings of
tropical cyclones and associated floods and storm surges.
This project is
designed to foster the WMO activities in the IDNDR.

!cE 2~in~_!:_.-

240.
The above objectives are interrelated.
They are,
in general,
long-term, covering much of the decade and in several cases beyond and are of
high priority.
The result of achieving these objectives will be the
improvement in the accuracy and timeliness of the forecasts and warnings, in
the response to the warnings and in the extent and effectiveness of disaster
prevention and preparedness activities.
Whilst it is not at this time
possible to predict the benefits to be derived in quantitative terms - or
indeed to measure them precisely, even after the events
it is doubtlessly
true to say that there would be a substantial reduction in the loss of life,
human suffering, set-backs to national economies and destruction of property
caused by tropical cyclones.
ImJ2lementation schedule
241.
The planned activities for achieving the specific objectives presented
in the preceding section are indicated in the following time-line charts. The
projected scheduling of projects, tasks and other activities during the decade
is given, together with information as appropriate on the resources required
and on the role of WMO bodies and Members and of other organizations. The
arrangements for review and evaluation which form an essential part of the
control function will be a basis for proposals to the WMO Congress for
modifications and changes to the plan.
It should be recognized that such
changes will range from minor scheduling changes and improved project
definition to major changes in direction. The latter may derive, for example,

- 124 -

from new policy decisions of WMO Members or bodies or other organizations or
from currently unknown factors such as future scientific and technological
advances with substantial impact on the programme.
Co-ordination with other WMO programmes and activities
242.
As indicated in the discussion above, the regional component, which is
comprised mainly of the regional aspects and activities of the TCP, covers the
larger part of the programme and includes specialized training and research.
Its implementation in developing contries relies on support through technical
co-operation.
The other part of the programme, i.e. the general component,
includes training in its broader aspects and in part may draw on technical
co-operation.
There is, therefore, close co-ordination with other WMO
programmes and activities in these areas, i.e. with the World Weather Watch
Programme, the Hydrology and Water Resources Programme,
the Technical
Co-operation Programme,
the Education and Training Programme and the
Atmospheric Research and Environment Programme. For example, the hydrological
element of the TCP is closely integrated with the HWRP and the Commission for
Hydrology regularly appoints a rapporteur to assist in the work under the
element.

*

TIME-LINE CHARTS

Key to major events:
Cg

Progress and plans reviewed at session of WMO Congress

EC

WMO Executive Council

roe -

Intergovernmental Oceanographic Commission

G

Guidance

M

Meeting (including training events)

Mi

Mission

R

Report or review

RB

Regular Budget of WMO

r

Regional bodies concerned (i.e. regional
regional tropical cyclone bodies concerned)

s

Technical study or survey

T

Technical Co-operation activities of WMO

"M"

indicates that for a given task a meeting

1s

associations

r:equired.

and

.Several

tasks can be covered by one and the same meeting, therefore on the
time-line charts the number of "M" marks does not g1 ve the total
number of meetings.
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PROJECT 18.3 - Tropical cyclone and storm surge simulation forecasting and warning
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PROJECT 18.3- Tropical cyclone and storm surge simulation forecasting and warning (contd.)
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PROJECT 18.5 - Development of tropical cyclone mitigation systems and promotion of public information
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PROGRAMME 1.9 - WMO ANTARCTIC ACTIVITIES
Introduction

243.
The purpose of the WMO Antarctic Activities is to co-ordinate
meteorological activities in the Antarctic. This includes co-ordination of
the relevant aspects of the implementation of the World Weather Watch and
other WMO programmes. as well as co-operation with other international
organizations, such as the Antarctic Treaty Consultative Meeting (ATCM), the
Scientific Committee on Antarctic Research (SCAR) of the International Council
of Scientific Unions, the Intergovernmental Oceanographic Commission (IOC) and
the Joint Scientific Committee (JSC). which have activities in the Antarctic.

244.

The main long-term objectives of the WMO Antarctic Activities are:
( i)

To promote and co-ordinate the implementation and operation of
the basic elements of the WWW Programme to meet the requirements
both for meteorological services and research activities in the

Antarctic;
( ii)

To promote and co-ordinate Antarctic activities to meet the
requirements for environmental monitoring and climate change.

245.
Although the WMO regional association structure formally terminates at
latitudes
60°S,
it
is
recognized
that
co-ordination
of
Antarctic
meteorological activities is a role for which WMO is uniquely suited. The EC
Working Group on Antarctic Meteorology is set up to assume the functions which
are essentially those attributed to the regional associations for the area
between latitudes 6Q•and 90°S.
The working group is composed of members
nominated by permanent representatives of countries which are Parties to the

Antarctic Treaty and of Members which have not yet acceded to the Treaty but
which have active meteorological programmes in the Antarctic.
The working group is responsible for:
(a)
(b)

Promoting the execution of the resolutions of Congress and the
Executive Council in the area from 60°S to go•s;
Developing the

relevant

parts of the WMO Long-term Plan and

making appropriate

recorrunendations, including the
of meteorological services in the Antarctic;

organization

(c)

Co-ordinating programmes of surface and upper-air meteorological
observations in the Antarctic;

(d)

Developing

the

most

appropriate

schemes

for

collection

dissemination of meteorological data for operational purposes;

and
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(e)

Developing the regional coding practices which are to be applied
to the Antarctic;

(f)

Studying problems relating to instruments
observation peculiar to the Antarctic;

(g)

Promoting
and
co-ordinating
meteorological
research
environmental monitoring including climate change;

(h)

Maintaining active contacts with other groups and bodies such as
SCAR. ATCM, IOC, JSC, and WMO's technical commissions with
regard to aspects of Antarctic meteorology of particular
relevance to their functions.

and

methods

of
and

246.
The working group makes recommendations, as necessary to the Executive
Council within its terms of reference.
gu;:r~n_!;

status

247.
The Antarctic continent and its surrounding seas is an area of
increasing meteorological and environmental interest in respect of both
scientific and operational activities. The current basic synoptic network for
the Antarctic comprises 37 stations on land operated by 17 countries. This
number includes 19 upper-air stations.
In addition, there are about 40
automatic weather stations in the Antarctic operated by the USA, Australia and
many other countries. As regards mobile ship stations the number of ship
reports received from collecting centres in the Antarctic has increased
substantially.
The use of drifting buoys in surrounding seas has been
steadily increasing in recent years and several countries take part in their
deployment.
248.
Currently, in addition to normal meteorological functions special
data-processing is carried out by four stations in Antarctica:
Marambio,
Mawson, Molodeznaja and Presidents Frei. The collection of observational data
at
Antarctic collecting stations is achieved by using mainly HF
transmission. These observational data are inserted into the GTS increasingly
by means of satellites. In some cases, data collection platforms (DCPsl are
used to transmit the data from Antarctic stations for their further insertion
into the GTS.
Observational data and processed information are exchanged
directly between Antarctic stations either over point-to-point circuits or via
HF radio broadcasts. They are also received at Antarctic stations via HF
radio broadcasts operated by centres located outside Antarctica and by
satellite.
249.
There are some Antarctic stations which carry out environmental
monitoring of carbon dioxide, ozone and other trace constituents to determine
their effect on global change in the framework of the Global Atmosphere Watch
(GAW).
Major influences 1992-2001

250.
Although its formal regional structure was not extended south of
latitude 60°S, WMO recognizes that the basic synoptic network in the Antarctic
is an important component of the Global Observing System <GOSl. The operation
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and maintenance of this network, the implementation of the surface and
upper-air
observing
programmes
and
the
timely
transmission of
the
observational data by means of the Global Telecommunication System (GTSJ, are
essential components of the WWW system in order to meet Members' requirements
for meteorological data for both global analysis and prediction and for data
and specialized products within the Antarctic itself.
The preparation and
distribution of meteorological analyses and prognoses for the Antarctic and
specialized forecasts for users, as well as warnings of dangerous weather
conditions for the Antarctic are important components of the Global
Data-processing System (GDPS).
The specific needs and opportunities for
implementation of each WWW component are listed·in the following paragraphs.

GOS
251.
Implementation of basic synoptic network in the Antarctic should be
continued on the basis of programmes initiated by the Parties to the Antarctic
Treaty and reviewed by the EC Working Group on Antarctic Meteorology. These
programmes should include a surface-based network with observations taken at
the four main standard times of observation and, where possible, at some or
all of the four intermediate standard times of observation, and twice per day
( 00 and 12 UTC) at radiosonde stations.
The Basic Synoptic Network should
also provide the Antarctic contribution to the global surface synoptic land
station network reporting at least at the four main synoptic hours with,
ideally, a horizontal spacing of 300 to 500 km and radiosonde stations
reporting twice per day with a spacing of 500 to 1 000 km.
The Members
concerned should also arrange for additional surface synoptic

and upper-air

observations from mobile ship stations in surrounding waters and observations
from aircraft.
252.
The space-based network should be implemented by the satellite
operators in accordance with the WWW Plan.
Data and imagery from the
space-based systems should be made available to centres and stations for use
in their analysis, forecasting and storm-warning services.
253.
The
Members
concerned should
initiate or
continue conducting
systematic measurements of the amount of ozone in the atmosphere and its
vertical distribution in the Antarctic, utilizing surface-based stations as a
part of Global Atmosphere Watch or meteorological satellites, with a view to
assessing the concentration of the ozone layer over the Antarctic.

GDPS
254.
Special actions should be taken for the improvement and development of
operational meteorological services for marine activities and air navigation
in the Antarctica. One or more Meteorological Centre(s). operated by a Member
or group of Members, should provide the following services to users with
support from WMCs and other WWW centres:
(a)

Preparation of meteorological analyses and prognoses for the
whole of the Antarctic or for defined sectors thereof, and
making these promptly available to other centres/stations inside
or outside the Antarctic;
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(b)

Preparation of specialized meteorological forecasts for users
(marine and aviation interests, traverse parties, etc.) and
making these promptly available to other centres/stations inside
or outside the Antarctic;

(c)

Preparation and distribution of warnings of dangerous weather
conditions for the area for which the centre prepares analyses,
prognoses or specialized forecasts.

Note: The provision of these services may be subject
variation between the southern summer and winter.

to seasonal

255.
Data and product sets should be prepared in non-real-time at WMC and
other centres, or at Meteorological Centre(s) providing processed products for
the Antarctic and appropriately formatted and quality-controlled, for use in
various application and research programmes
(e.g.
climate diagnosis,
synoptic/climatological analyses, etc.).
GTS
256.
Observational data and products should be exchanged in a regular and
timely fashion within the Antarctic through special data-exchange arrangements
between centres and stations:
at least 80 per cent of the Antarctic data
should be available at centres and stations in the Antarctic within three
hours. Processed products should reach stations within six hours. Global and
regional observational data and products from outside the Antarctic should be
exchanged in a regular and timely fashion, through special transmission
arrangements. There should be a regular and timely transmission of Antarctic
data to other Regions and WMCs.
The collection and distribution of
meteorological information should be based on the following principles:
(a)

(b)

For the collection of Antarctic meteorological data:
( i)

Maximum use of satellite-based communication systems as
the primary or back-up means for the transmission of data
from Antarctic stations to collecting centres located
where agreed outside the Antarctic;

(ii)

Limitation of the use of HF radio links for the collection
of
data within the
Antarctic
to
stations
where
geographical considerations prohibit the use of satellite
based systems and to cases where current HF systems have
proven to be sufficiently reliable, or where collecting
centres carry out real-time control of messages;

For the distribution of meteorological information, maximum
reliance on the GTS for the world-wide delivery of data
including its return where necessary to Antarctic stations, thus
minimizing to the fullest extent possible the use of HF radio
links within the Antarctic and from the Antarctic.

257.
New technology (particularly space-based) and the intention of several
nations to establish a number of manned and unmanned stations on the Antarctic
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icecap promise to greatly improve the observing network at high southern
latitudes and will introduce the possibility of new meteorological analysis
and modelling of the Antarctic atmosphere and the subsequent improvements in
scientific understanding and operational services.
i\n important continuing
requirement is to ensure that appropriate Automatic Weather Station data is
recorded in a format compatible with recognition and transmission via the
GTS. Efforts should also continue to be made to introduce and benefit from
new observing systems in the Antarctic such as ASAP, AMDAR, drifting buoys and
modern satellite observing techniques.
In the future, meteorological data
over the Antarctic from the European Space Agency's new satellites ERS might
become available. The data streams will contain scatterometer: winds over: the
ocean and images from a synthetic aperture radar: (SARl.
The new Advanced
Microwave Sounding Unit (AMSUl will be on board the NOM TIROS satellites.
Such activity also needs to be matched by improved four dimensional data
assimilation and analysis techniques to make best use of data.

258.
The increasing use of reliable satellite systems for: the collection
and distribution of basic information and processed products relevant to the
Antarctic promise to improve existing transmission arrangements.
In this
connection, the services provided by communication satellites (e.g. INTELSAT,
INMARSAT, ... ) as well as those provided by meteorological satellites will
make a valuable contribution to the improvement of collection and distribution
of meteorological information in the Antarctic.
As regards meteorological
satellites, these services are those provided by the geostationary satellites,
namely the Data Collection Systems (DCSJ for the collection of data from the
Data Collection Platforms (DCPsl, the Data Retr:ansmission Systems (DRS) for
the insertion of the DCP
data in the WEFAX dissemination and the data
distribution services (e.g. METEOSAT Data Distribution Service (MOD) as well
as the services provided by polar-orbiting satellites (e.g. ARGOSJ.

259.

The specific objectives of the WMO Antarctic Activities are as follows:

~r:Qj~c!;_ _1,_9_,_1_ =- _EQ_ !!o!':kJ:n'l. QrQUE _o!l_A!!t~r:c:;tJ:c_M~t~oEo!ogy.
To co-ordinate
meteorological activities in Antarctic through the EC Working Group on
Antarctic Meteorology, to keep contact with other international organizations
involved in Antarctic Meteorology and to represent WMO at the Antarctic Treaty
Consultative meetings.
The achievement of this objective should lead to a
fully co-ordinated programme of meteorological activities in the Antarctic.

.!9.!.2_ =. _CQ-Qr~i!:!al:_iQn_ _pf _ j;_h!!_ _ iffiEl!!_m!!_nj;_aj;_iQn__of_ j;_h!!_ _ ~ _ J:n_ j:~
To plan and implement, in the light of stated requirements,
possible Meteorological Centre ( s), telecoDIDunication arrangements and other
relevant WWW activities in the Antarctic. The achievement of this objective
should lead to improvement of WWW operations in the Antarctic.

~r2j~cj;__

A!:!t~r:c:;tJ:c.

~rQj~cj;_ .!_9_,_3_-_A!:!t~r:c:;tJ:c_i!:!

Ee.!_aj;_iQn_tQ c:;lJ:m~t~ c:;h~nge. To plan and implement
continuous climate monitoring as well as studies on the possible impact of
climate change in the Antarctic and co-ordinate such activities with WCP, WCRP
and other: international programmes. The achievement of this objective should
lead to better understanding the role of Antarctica in climate change.
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ANNEX
RESOLUTION 28 (Cg-XII - THIRD LONG-TERM PLAN
THE CONGRESS,
NOTING:
(1)
Resolution 25
Second Long-term Plan,

(Cg-X),

under which Tenth Congress approved the

(2) The decision of Tenth Congress in Resolution 26 (Cg-X) concerning
the preparation of the Third Long-term Plan,

ADOPTS, under the provisions of Article 8 (a), (b) and (c) of the WMO
Convention, the Third WMO Long-term Plan (hereinafter called "the Plan" for
the period 1992-2001, consisting of:
Part I -

Overall policy and strategy

Part II - Programme plans
Volume
Volume
Volume
Volume
Volume
Volume
Volume

The World Weather Watch Programme;
1
2 - The World Climate Programme;
The WMO Atmospheric Research and Environment Programme;
3
4 - The WMO Applications of Meteorology Programme:
5 - The WMO Hydrology and Water Resources Programme;
The WMO Education and Training Programme;
6
7 - The WMO Technical Co-operation Programme;

REQUESTS the Secretary..Ceneral to arrange for the publication and
distribution to all Members and constituent bodies of WMO
and to other
international organizations as appropriate - of Part I and its Executive
Summary, and Part II of the Plan;
URGES Members to take the Plan into account in dev.eloping and carrying
out their national programmes in meteorology and operational hydrology, as
well as in their participation in the programmes of the Organization;
REQUESTS the Executive CounciL the regional associations, the
technical commissions and the Secretary-General to adhere to the policies and
strategies set forth in the Plan and to organize their activities to achieve
the main long-term objectives as defined in the Plan;
FURTHER REQUESTS the Executive Council to use the Plan as a benchmark
to monitor progress and performance in the implementation of the scientific
and technical programmes of the Organization and to submit a report to Twelfth
Congress.

