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FOREWORD
The Second WMO Long-term Plan, for the period 1988 to 1997, was
approved by Tenth Congress by its Resolution 25 (see annex).
The Plan
comprises Part I
Overall Policy and Strategy - 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 Applications of
Meteorology Programme, which comprises the Agricultural Meteorology Programme ,
the Aeronautical Meteorology Programme and the Marine Meteorology and
Associated Oceanographic Activities Programme.
It was developed through
direct contributions by many WMO Member countries under the auspices of the
WMO Executive Council and the Technical Commissions for Agricultural
Meteorology (CAgM), for Aeronautical Meteorology (CAeM) and for Marine
Meteorology (CMM), with the participation of all regional associations. Other
international organizations involved in agriculture, aviation and shipping
also helped in the drafting process. For this excellent and important work ,
credit is due to all contributors mentioned above .
The Plan was adopted under the provisions of Article 8 of the WMO
Convention by which Tenth Congress :
•

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

Plan

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 Organi zation 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.

~-

Th. o.

P. Obasl.l- -- -~
Secretary-General

ABBREVIATIONS
ACSAD

Arab Centre for the Studies of the Arid Zone and Dry Lands

AeMP

Aeronautical Meteorology Programme

CBS

Commission for Basic Systems

Cg

WMO Congress

ClAP

International Centre for Tropical Agriculture

CIMMYT

International Centre for the Improvement of Whea t and Maize

CIMO

WMO Commission for Instruments and Methods of Observation

EC

WMO Executive Council

EEC

European Economic Community

ETRP

Education and Training Programme of WMO

GDPS

Global Data-processing System of the WWW

GOS

Global Observing System of the WWW

GTS

Global Telecommunication System of the WWW

IAOPA

International Council of Aircraft Owner and Pilot Assoc i at ions

lATA

International Air Transport Association

ICAO

International Civil Aviation Organization

ICARDA

International Centre for Agricultural Research and Development in
Dry Areas

ICRAF

International Council for Research in Agroforestry Systems

!CRI SAT

International Crop Research Institute for the Semi- arid Tropics

IFALPA

Inte rnat ional Federation of Airline Pilots Associations

!GAB

Interagency Group on Agricultural Biometeorology

!ITA

International Institute for Tropical Agriculture

ILCA

International Livestock Centre for Africa

IRRI

International Rice Research Institute

MOS

Model Output Statistics

pp

Perfect prognosis
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Regional association of WMO
RAFC

Regional Area Forecast Cent r e

RB

WMO regular budget

SEARCA

South East Asian Regional Centre for Graduate Study and Research
in Agriculture

TCO

Technical co- operation activities of WMO

UNDP

United Nations Deve lopment Programme

VCP

Voluntary Co-operation Programme

WAFC

World Area Forecast Centre

WAFS

World Area Forecast System

WCP

World Climate Programme
World Weather Watch of WMO

APPLICATIONS OF METEOROLOGY PROGRAMME 1988-1997
INTRODUCTION
Purpose and scope
1.
Meteorology as a science, as a technology and as a profession has from
its origin found its stimulus, its support and indeed its very raison d'etre
in its applications to the service of mankind. Such support and stimulus have
flourished, rather than diminished, as meteorology itself has flourished and
the applications of meteorology have become more diverse, more complex and
ever more relevant to the physical well-being of the Earth and it s
inhabitants.
Indeed nowadays, with the increase in economic, social and
political pressures on science and technology generally to become more
"application-oriented",
the
importance to national Meteorological and
Hydrological Services of the applications of their services and products and
the satisfaction of their users with these services assume an increasingly
vital significance. At the same time, technological, scientific, economic and
social changes in both meteorology and the community at large mean that the
interface between national Meteorological and Hydrological Services and their
user community will require almost continual readjustment over the coming
decade .
2.
The Applications of Meteorology Programme sets out the activities of
WMO necessary to respond to user requirements in the field of agriculture,
aeronautical and marine meteorology. In a time of increasing awareness of the
possible benefits of meteorological services, great efforts are required to
improve their efficiency, at the same time making use of modern techniques and
methodology as they become available. Special attention must be given to the
cost/benefit relationship of these services . User groups not only influence
the programmes but contribute also to their implementation on a national
level . In this context a continuous dialogue between users and Meteorological
Services is of vital importance to ensure mutual information on the latest
developments in science and technology which influence both requirements and
services.
Co-operation between meteorology and other branches of science
dealing with agriculture, aeronautics and oceanography is of particular
importance
Overall objectives
3.
The Applications of Meteorology Programme, concentrating specifically
on the fulfilment of the requirements of defined user groups, is under
continuous development and needs therefore permanent updating. The overall
objectives of the Programme are:
(a)

To contribute to the safety, economy and efficiency of major weatherand climate-sensitive activities at the national and international
levels through the application of meteorological data and knowledge
and the provision of meteorological services;

(b)

To contribute to the increase of productivity in agriculture
furthering national, regional and global developments and projects;

by
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(c)

To achieve world-wide standardization of meteorological services and
related
oceanographic
services
to meet
the
requirements
of
aeronautical and marine users ;

(d)

To transfer knowledge and technology necessary for the
meteorological services to agricultural, aeronautical
activities;

(e)

To contribute to the improvement
sub-surface and upper-air data
meteorology .

of
in

of
marine

prov~s~on

and

the availability of surface,
support of applications of

Programme organization
4.
Clearly the recent advances in both meteorology and user requirements
have spawned many new or expanded applications of meteorological science (for
example, to urban and regional planning, to pollution monitoring and control,
to disaster prevention and relief, etc.) . In general, these applications of
meteorology and hydrology may be covered under various of the major WMO
Programmes such as the World Weather Watch Programme, the World Climat e
Programme and the Hydrology and Water Resources Programme. Three major,
distinctive and vital areas of meteorological applications remain, however
to
agriculture
(agricultural
meteorology),
to
aviation
(aeronautical
meteorology) and to the marine community (marine meteorology). Applications
in these three fields in particular relate directly to the origins of
meteorology and continue today as among the mos t significant components of the
services offered by national Meteorolog ical and Hydrologica l Services. Within
WMO, they have been traditionally recogni zed as distinct and sepa rate subjects
of meteorologi ca l support services and WMO technical commissions have been
established to deal with them. As det ermined by Ninth Congress, these three
applications areas are grouped under the major Applications of Meteorology
Prog ramme. Ninth Congress also recognized, however, tha t the s e applications
areas must draw heavily on other programmes.
The Aeronautical Meteorology
Programme is very closely related to the World · Weather Watch Programme. A
strict relationship exists furthermore with the relevant global and regional
programmes of ICAO; this is laid down in the working arrangements between the
two organizations.
The Marine Meteorology Programme , IGOSS and other
ocean-related activit i es have close links with both the World Weather Watch
Programme and, to a les ser extent, the World Climate Programme.
The
Agricultural Meteorology Programme has c l ose connections and common activities
with the World Climate Applications Programme and also with the World Weather
Watch Programme.
Current status
5.
The status of implementation of the Applications of Meteorology
Programme differs among the three areas of application . Whereas in the fields
of marine and aeronautical meteorology a long tradition of international
co-operation in operations, research and global administration exists , the
development of agricultural meteorology has reached global dimensions only in
recent decades.
6.
The availabil i ty of global forecasts and outputs from regional
forecast mode ls and their free exchange on the GTS have led to major
improvements in particular in the area of aeronautical meteorology . Progress
has been made regarding the world- wide standardization of products provided to
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users in this field.
Problem areas still exist in respect of a continuous
meteorological watch and very short-range forecasts, which are of particular
interest for day- to-day operations and severe weather warnings.
The timely
distribution of output products in a user-oriented form is, at least in some
areas, far from being satisfactory.
7.
Major efforts will have to be invested in the development of regional
programmes to support agriculture, especially in the countries stricken by
drought and in marginal agricultural zones. In addition, efforts must be made
in developing countries to ensure that economically relevant info rmation can
be made available and formulated in such a way as to best suit the
requirements of users. At the same time, the continued training of staff and
development of material infrastructure is essential to the provision of
required information in a timely fashion.
8.
While many improvements and developments have taken place in marine
meteorological services in recent years, major problems continue to exist in
the inadequacies of data coverage over the world ocean and in the growing
demands by marine users for specifically tailored, detailed and precise marine
services. Increasing demands for improved ocean data coverage are also being
placed on the marine programme by other major WMO Programmes, in particular
WWW and WCP .
The rapid evolution in requirements for, and capabilities of,
marine services will require increased attention to education and training 1n
this field in order to meet the increasing needs of developing countries.

PROGRAMME 4.1 -AGRICULTURAL METEOROLOGY PROGRAMME
Introduction
~UfPQS~

and

~CQP~

9.
The purpos e of the Agricultural Meteorology Programme (AgMP) i s to
help Members to develop the capability to provide to the agricultura l
community practical information (based on knowledge of the climate, r ecent
weather and short-, medium- and long- term forecasts) in orde r to inc r ease
agricultural production, reduce risks and crop los s es , decrease pollut i on by
agricultural chemicals, diminish costs, and increase the effici ency of t he use
of energy in agriculture.
In turn this will help Members achieve
self-sufficiency in food production and increase export ea r nings from
agriculture.
The AgMP is of economic interest to nearly all Membe rs as
regards national , sub-regional and regional activities . At the international
and regional level, activities of the AgMP will help to identify requirements
for information in agricultural meteorology, assess the impac t of weather and
climate fluctuations on food production, and apply agrometeorological methods
to improve land use and crop selection and management practices.

10.

The main long- term objectives are:
( i)

To help increase agricultural production and its quality and
reduce
losses
by
strengthening
the
agrometeorolog i ca l
activities of national Meteorological Services;

(ii)

To assist national Services in making available to us ers
existing knowledge of relations between met eorological factors
and agricultural, forestry and livestock production, and
concerning the conservation of natural resources;

(iii)

To assist national Services in providing users with ready
access to operational techniques in agrometeorology;

( iv)

To help national Services to meet national needs for
agrometeorological
data
climate,
recent weather and
forecasts - and to collaborate with the relevant agricultura l
services for the inclusion of non- meteorological data in the
establishment of agrometeorological data banks;

(v)

To assist national Services in
implementing
effective
operational techniques, in co-operation with agricultural
services, for both planning and day-to-day farming practices ;

(vi)

To promote the development, transfer of knowledge and use of
operational agrometeorology through:
•

Increasing the awareness by users of the economic benefits
of agricultural meteorology;
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•

Detailed definition of requirements
information for each application;

for

•

Provision of guidance material and training;

meteorological

(vii)

To promote agrometeorological research and investigations for
operational application;

(viii)

To promote the monitoring of drought and desertification and
the agrometeorological aspects of flooding by the use of
remote-sensing techniques in agrometeorology.

11.
The Commission for Agricultural Meteorology provides scientific and
technical support for the implementation of the Agricultural Meteorology
Programme. The Commission is responsible for:
(a)

Applications of meteorology -to agricultural cropping systems, forestry
and agricultural land use and livestock management , taking into
account meteorological and agricultural developments in both the
scientific and practical fields;

(b)

Development of agricultural meteorological services of Members by the
transfer of knowledge and methodology and by providing advice in
particular on:
( i)

The most practical use of knowledge concerning weather and
climate for agricultural purposes such as conservation of
natural resources, land management, intensification of crop
production, increase in the area of agricultural production,
reduction of p.r oduction costs, improvement of agricultural
products and selection of improved varieties of plants and
breeds of animals that are better adapted to the climatological
conditions and their variability;

(ii)

The combating of unfavourable influences of weather and climate
on agriculture and animal husbandry, including weather-related
pests and diseases;

(iii)

The protection of agricultural produce in storage or in transit
against damage or deterioration due to the direct and indirect
influences of weather and climate;

(iv)

The use of weather and agrometeorological
warnings for agricultural purposes;

(v)

The interaction between air pollution and vegetation and soil;

forecasts

and

(c)

Methods , procedures a nd techniques for the prov~s~on of meteorological
services to agriculture, including farmers and forestry and range land
operators;

(d)

Formulation of data requirements for agricultural purposes;
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(e)

Introduction of effective methods for disseminating agrometeorological
information, advice and warnings to agriculture by mass media;

(f)

Meteorological aspects of drought and desertification.

12.
To fulfil the interdisciplinary aspects of its role, the Commission
works together with national meteorological and agricultural services, other
technical commissions of WMO (e.g . CCl, CHy, CAS), and the EC Panel of Expe r ts
on Satellites, international organizations, FAO, Unesco and institutes and
agencies in agricultural research and development.
Collaboration regarding
the provision of meteorological data and information is requested by these
organizations as an input for the implementation of their own programmes. The
AgMP is closely related to the World Climate Applications Programme-Food
(WCAP-Food).
The World Weather Watch (WWW), World Climate Data Programme
(WCDP), Hydrology and Water Resources Programme (HWRP) and WMO satellite
activities provide support for the implementation of the AgMP.
Support for
training is provided by the Education and Training Programme (ETR) and
practical help for Members' national activities through the Technical
Co-operation Programme (TCO) .

Current status
13 .
Agrometeorology, as an applied science, is only about forty years
old .
Current activities include assistance to Members to develop and
strengthen their agrometeorological services, promote the application of
proven methods and techniques, and organize training events in agricultural
meteorology. As of 1987, about one- sixth of WMO Members have a well-developed
agrometeorological service, about one-third a service that provides some
information requested, about one-third are in the process of setting up such a
service, and in about one-sixth of all Member countries virtually no
agrometeorological service is provided on a consistent basis.
A major
achievement by the more advanced services is the provision of information that
is practical to the extent that customers are willing to pay for it. Major
problems for less advanced services are the absence of precise formulation of
economically interesting information, absence of awareness of the economic
benefits that the information can provide, and absence of sufficient numbers
of trained staff and the material infrastructure to provide the information
when requested.
14.
The current training efforts are insufficient to satisfy
requirements, especially for Class I and II agricultural meteorologists.

the

Major influences 1988-1997

15.
Agricultural yield per hectare has increased rapidly in many temperate
zones during the last twenty years but more slowly in the other areas of the
world.
In Europe, Asia, North and South America and Australia per capita
production has been increased, but a steady reduction has been observed in
Africa. Significant increases in per capita production must be obtained in
all developing countries if hunger is to be eradicated and poverty diminished
for the rapidly increasing population.
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16.
During the last century expansion of agriculture took place on new
land in areas where water is usually readily available.
More recently, new
land has been used for crops in marginal areas where water resources are
scarce and variable but where the amount of solar radiation and thus potential
photosynthesis and crop production are often very high.
Meteorological and
hydrological information can contribute significantly to the efficient use of
such scarce water resources in these semi-arid and drought-prone lands.
17.
In semi-arid regions, rainfall varies greatly from year to year and
droughts of several years' duration are often experienced. Drought-monitoring
techniques should be more widely applied and drought prediction techniques
developed.
Water conservation and storage programmes can be designed to
achieve crop and animal production at economically acceptable levels over the
long term.
18.
In humid-tropical and sub-tropical areas, the introduction of cleanweeded, cash-crop-oriented agrosystems has often exposed the soils to the
phenomena of leaching, water erosion and high temperature effects.
The
combined actions often reduce organic matter in the soil.
Scientifically
based land- use planning, and control programmes for soil erosion and
degradation, can help to develop sustained agricultural production in these
areas.
19.
Human,
mechanical,
thermal
and
chemical
energy
inputs
into
agricultural production are major prerequisites before farmers and national
economies can benefit from results of agricultural research to increase
production per unit area.
For many farmers, especially in developing
countries, the cost of providing such energy inputs (in land preparation,
weeding,
ridging,
fertilizer application, plant and animal protection,
harvesting, transport and storage) is prohibiti ve unless the efficiency of
such inputs is certain to be high. In those circumstances gross yield and net
benefit increases of 100 per cent are frequently measured.
Agricultural
meteorology can make a significant contribution to the efficient scheduling of
such energy inputs.

20.
Large benefits will be derived from the application of meteorological
satellite information to agrometeorology - for example, further development
and use of the vegetative index for crop, pasture and forest management . This
will include detection and early warning of impending outbreaks of crop pests
and diseases, and of changes in the crop-soil moisture status and their
effects on agricultural production.
Use of such information may permit
partial prevention of disasters and allow remedies to be made at reduced cost.
21.
The development of computer processing of information and of
communication
by
radio
to
farmers
will
permit
widespread
use of
agrometeorological information, so that even small benefits per hectare will
yield major national savings at relatively low costs.
22.
It is expected that the reliability of medium- and long-term forecasts
will improve, thereby allowing better planning of farming operations and of
national agricultural policies.
23.
Increased application of meteorologica l knowledge and information to
storage and transport of agricultural produce can make a
substantial
contribution to reduce post-harvest losses.
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24.
Pasture and animal production can be improved through the increased
application of meteorological knowledge and information.

25 .
Major meteorological events such as extended droughts have made highlevel government planners in many countries aware of the importance of timely
and practical agrometeorological information.
Ad hoc supply of this
information has been undertaken by different services (meteorological,
geographical, agricultural research and development and others); more Members
are formulating precise plans on an inter-ministerial and interdisciplinary
basis, because this is the most efficient way to obtain the data needed and
ensure their practical dissemination and use .
26.
Many World Bank and FAO
projects
require
agrometeorological
information.
The FAO Global Information and Early Warning System, the FAO
Locust Monitoring and Control Programme and programmes on forestry production
and conservation all require increased meteorological inputs.
27 .
Unesco has formulated a programme, Man and the Biosphere (MAB), that
has the potential to provide a great deal of useful information for the AgMP
which is being made available through the Interagency Group (WMO, FAO,
Unesco).
The international institutes for agricultural research (IRRI,
ICRISAT, ILCA, ICARDA, CIMMYT, CIAP, ICRAF and others) are aware of the need
to
consider
agrometeorological
information
in
the
conception
and
implementation of their research programmes in crop breeding and farming
practices, but lack the means to do so, and are therefore increasingly asking
the meteorological community for co-operative programmes.
International
agricultural development agencies (UNDP, EEC, ACSAD, SEARCA and others) are
similarly
seeking co-operation with WMO Members and CAgM to obtain the
specific inputs they need.
Drought monitoring, forecasting and control will
receive high priority in many agencies.
28.
Regional assessment of the agroclimatic potential of new areas (such
as mountainous regions) will be carried out by the Interagency Group on
Agricultural Biometeorology (!GAB).
Other re l evant factors
29.
WMO Members, faced with the need to increase food production to feed
growing populations while weather retains its inherent variability, are
becoming more and more aware of the potential economic contributions of
meteorology to the security and efficiency of agricul tural production. Those
economic contributions are comparable to those for aviation, because small per
unit benefits are available to a vastly greater number of units: for each
active aeroplane, there are about 10 000 active farms in the world.
30.
For many Members, agricultural meteorol ogy also plays an important
role in promoting the production of agricultural export crops, earning muchneeded foreign currency.
31.
Farming practices in semi-arid zones, which have proved effective in
past years and are still used, no longer allow optimal exploitation of that
fragile environment under present conditions of vastly increased animal and
human populations; continued exploitation can give rise to desertification of
large areas. Meteorological information must be made available to define and
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help to manage new farming systems that permit a new equilibrium between
increased population and existing natural resources, including climate with
its inherent variability .

Assessing the risk of water and wind erosion and the need
for protec tive action

32.
The
increasingly
intensive
exploitation of forest areas
agricultural and other purposes imposes the use of meteorological
climatological information for the further exploitation, protection
conservation of remaining forest resources.

for
and
and

Specific objectives and plans 1988-1997
33.

Specific objectives to provide support to national Services are:

Development of the meteorological and agronomic data bases required
for operational agrometeorology in co-operation with WWW and WCDP:
these data will be both ground-based and remotely sensed; some will be
obtained from automatic stations. Some of these data will need to be
exchanged in real time; this requires the establishment of operational
national and regional data banks, geared to provide information in
"user-tailored"
form.
Requirements
for
meteorological
and
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climatological data for agriculture (including the frequency, accuracy
and dissemination schedule) have been defined by the Commission for
Agricultural Meteorology. They will be further refined taking into
account the developments in this field.
FAO and international
research institutes such as IRRI, ICRISAT, ICRAF, !ITA will be
consulted in finalizing the agronomic data requirements. National,
regional and international exchange requirements of these data will be
communicated to CBS to develop suitable mechanisms for timely exchange
of this information. This objective has very high priority.

Data in agrometeorology

~r2j~c~ !1~2_-_F2~ula~e_r~l~tio~s~iEs_b~t~e~n_cli~a~e{w~a~h~r_a~d_agric~l~u£al
Er2d~c~i2n

This requires description of the agroclimatic potential of regions and
of the requirements of specific food and cash crops, pastures, forests
and animals, which can be obtained only through interdisciplinary
efforts, notably in co-operation with national and international
agricultural research and development institutes. The knowledge may
permit the development of crop-weather models for use in planning, in
day-to-day operations, and in yield monitoring.
Thi s is a highpriority objective.
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Selection of crops and varieties that are adapted
to the length of the growing season

~r2j~c! ~.1..:..3_- ~r2v!d~ ~g£o!!!e!e2r212g_!c~l
a!!d_o.ee£a~i2n§. i_n_agri_c~l!ure

_!nfo£m~tio!!

!o_u§_e£S_ for £l~~i!!g

The aim is to provide the necessary agrometeorological information in
user-tailored language, which will require continuous interactions
with the user community.
This information covers the agricultural
consequences of recent weather including floods and short-, mediumand long-term forecasts for agricultural purposes .
It will require
continuous contacts with the users and provision of information in
"user-tailored" language.
For the dissemination of this information
the help of agricultural extension services is essential .
Some
examples of operations where meteorology plays a significant role
are:
sowing and planting operations, irrigation scheduling, crop
protection against pests and diseases, frost damage, damages due to
floods, and the harvesting, storage and transport of agricultural
produce. This objective has very high priority.
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Combating pests and diseases of crops

The occurrence of several consecutive abnormally dry years (i.e.
drought) is common in semi-arid regions. Drought reduces crop yields
and livestock-carrying capacity, and it contributes to erosion.
Although droughts currently cannot be predicted, statistical analysis
can provide useful information on the probable frequency, duration and
severity of droughts to help develop strategies to change procedures
in crop and livestock management, thereby reducing food losses and
avoiding desertification.
Better use of existing weather and c limate
information in timing daily farming operations can help to increase
crop production significantly. This objective has very high priority.
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Assessing the ca·r rying capacity of natural pasture to avoid overgrazing

Transfer of knowledge and techniques is a priority activity of the
AgMP. The project will concentrate on (a) the provision of short- and
medium-term missions in agrometeorology · to advise on the strengthening
of agrometeorological services and to national problems, (b) the
organization of training courses, technical conferences, roving
seminars and regional training seminars on agrometeorology, (c) the
improvement of the exchange of meteorological information and data fo r
regional agricultural purposes , and (d) provision of manuals, guidance
material and scientific and technical
reports in operational
agrometeorology (including animal and forestry production) .
This
objective has very high priority.

Because
of
the
interdisciplinary
nature
of
agrometeorology
(encompassing fields such as meteorology, agronomy , pedology, animal
husbandary and forestry science), close co-ordination and co-operation
will be maintained in the development and implementation of projects
in agrometeorology.
Training events will be organized to meet the
interdisciplinary nature of the subject. International experiments on
weather aspects of crop production will be organized where agrometeorological aspects of these crops are little known or unknown.
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Such research will be organized in close collaboration with
international crop research institutes such as IITA, IRRI, ICRISAT ,
CIMMYT. This is a priority objective.
Implementation schedule
34 .
The implementation programmes to achieve each of the specific
objectives are presented in the time-line charts . Activities in education and
training, technical co-operation , and regional implementation aspects (which
are included in these charts) are elaborated in paragraphs 35-42.
Co-ordination with other programmes and activities

35 .
The economic importance to agricultural production of the provision
and application of meteorological, climatological and hydrological data and
information dictates that training activities of WMO in the field of
agricultural meteorology should have a very high priority, especially in
developing countries .
Training is provided in many different ways:
in-service training, training at agricultural institutions and universitie s ,
WMO regional meteorological centres , workshops , training courses, regional
training seminars, technical conferences, short- and medium-term expe r t
missions and roving seminars. With the help of the WMO Volunta ry Co- ope r at ion
Programme, short- and long-term fellowships are accorded fo r studi es in
various aspects of agricultural meteorology. Guidance material and tra i ning
manuals are prepared with the help of consultants and provided to training
centres and national institutes . The Commission for Agricultural Meteo r o logy
appoints rapporteurs on education and training to provide advice and input to
the WMO activities in training in agricultural meteorology.
36.
Short- and medium-term missions in agricultural meteorology (often
jointly organized with FAO) provide training in specific topics to
agriculturalists and meteorologists in agricultural meteorology .
Roving
seminars on topics of national importance are organized to provide on-the-job
training to technicians from various disciplines.
37 .
The FAO/WMO/Unesco Inte r agency Group on Agricultural Biometeorology
regularly carries out surveys of important agroclimatologi cal regions to
assess their potential for agriculture . Five such surveys have been completed
and the sixth, in the humid lowlands of South America, is in progress . The
surveys include a significant component of training in agricultural
meteorology.
38 .
The Commission for Agricultural Meteorology attaches great importance
to technology transfer .
A working group of the Commi s sion is especially
charged to study aspects of technology transfer such as infor mation
requirements for the application of meteorology to agriculture, development of
operational methods and techniques in agrometeorology, and dissemination of
information to the user community.
CARS
Climate Applications Referral
System-Food - promotes the applications of climate knowledge in the area of
food production .
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Education and training in agrometeorology:
The AGRHYMET Centre, Niamey
39.
The WMO participation in activities in drought and desertification is
aimed at assisting Members in increasing their capabilities to assess and
combat drought and desertifi.cation, using practical techniques to apply
meteoro logical information to reduce wind and water erosion, to avoid
salinization of irrigated land, and to assess the carrying capacity of natural
rangelands.

40.
The main objective of the WMO technical co-operation projects in the
field of agricultural meteorology is to develop and strengthen the Members'
capabilities
to
provide
comprehensive
agrometeorological
services
to
agriculture. The projects include:
(a)

Strengthening of agrometeorological observing networks and services
(including maintenance);

(b)

Development of climatological and agronomical data banks;

(c)

Training in agricultural meteorology;

(d)

Crop-weather modelling monitoring and forecasting the yields of crops;

(e)

Agrometeorological aspects of crop
diseases, frost, flood, drought) ;

protection

(e.g.

pests

and
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(f)

Conservation and protection of natural resources (e.g.
meteorological information to help control forest fires) ;

(g)

Animal health and diseases;

(h)

Remote-sensing techniques in agrometeorology.

use

of

41.
Projects in agricultural meteorology are implemented taking into
account the level of development of agricultural meteorology in each country,
the requirements of the country, and resources available.
They generally
cover one or more activities mentioned above. They are implemented jointly
with other internationational organizations . Technical co-operation projects
in agricultural meteorology are numerous, especially in developing countries.
In addition to implementing many UNDP- financed technical
co-operation
projects, WMO acts as an executing agency for the meteorological component in
several national development projects of other organizations (FAO, Unesco,
UNEP) and in bilateral projects.

42 .
The WMO regional associations have established at each session working
groups and/or rapporteurs in agricultural meteorology to study problems of
particular interest to the Regions concerned. These activities are closely
co-ordinated with the activities of the Commission for Agricultural
Meteorology and as required with those of other technical commissions of WMO
(e . g. CHy, CAS, CCl).
The Secretariat provides the technical support for
these working groups and rapporteurs . Joint sessions of the working groups of
regional associations are held where appropriate . The regional working groups
and rapporteurs provide input to the planning of the Commission's programme of
activities and contribute significantly to the implementation of its
programmes .

*

*

TIME-LINE CHARTS

HAJOR PROGRAMME 4:
PROGRAMME 4 . 1:

APPLICATION OF METEOROLOGY PROGRAMME
AGRICULTURAL METEOROLOGY PROGRAMME

PROJECT 41.1 -Develop data for operati onal agrometeorology
TASKS

BY WHOM

199511996119971
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I

RESOURCES

I

COHHENTS

1.

Formulate requi rements for
meteorological data

R

Members; CAgM;
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agricultural inst.

I In co-op . with CCl, CBS

2.

Formulate requirements for agronomic, agro-economic &
biological data

R

Members; CAgM;
agricultural
institutes

I In co- op . with FAO

3.

Formulate specifications for
networks & measurements

R

CAgM

Members; RB

In co- op. with CIMO, CBS,
RAs

4.

Define instrument requirements
& use of automatic stations

R

CAgM

Members; RB

In co-op. with CIMO, CBS

5.

Define nature of useful satellite
data and information

R

6.

Dof;no ~'"'";'m foe'""'"" of ~
information, warnings,advisories

7

Promote devel opment of agromet.
data banks

0

y

y

y

I I

~ ~
y

y

y

y

y

y

y

!Members; RB

CAgM; agricultural,Members; RB;
institutes
int. agric . inst .

with CBS , CHy,
I InRAs,co-op.
FAO

CAgM; RAs

I In co- op. with CBS, RAs

!Members; RB

Members; CAgM
RAs

Members; RB;
UNOP donor
support

In co-op . CCl , CBS, agric.
institutes , FAO

Members; CAgM

Members; RB;
donor support

In co-op. FAO, UNDP

8.

Assist Members to harmonize
the collection of data

9.

Promote presentation of data
in "user-tailored" form

Members; CAgM

Members; RB

In co-op. with agric .
institutes, FAO

10.

Develop new methods of data
analysis and presentation

CAgM

Members; RB

In co-op . with agric .
institutes, CCl

G
J
K
M
P
R

Publication of guidelines/guidance material
Expert missions
Roving seminar
Technical meeting Cor conference, symposium, workshop)
Pilot projects
Report or review

NOTE:

S
U
X
Y
Z

I

Technical study, survey and activities by Members
Updating/upgrading of technical material or contents of inventory/catalogue
Major training activity
Major technical co-operation activities
Major regional activity

"M" indicates that for a given task a meeting will be required. Several tasks can be covered by one and the same meeting, therefore on the
time-line charts the number of "M" marks does QQ1 give the total · number of meetings .
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0

MAJOR PROGRAMME 4:
PROGRAMME 4. 1:

APPLICATION OF METEOROLOGY PROGRAMME
AGRICULTURAL METEOROLOGY PROGRAMME

PROJECT 41.2 - Formul ate relationships between climate/weather and agricultural production
TASKS

1.

Apply available techniques to
def i ne the crop & ani mal product i on potential of an agroclimatic
region

rr

2.

Anal ys e cl i mate/weather data for
detai led planni ng for farming
systems , and the rat i onal use
of l and , soil and water

3.

Apply ava i lable knowledge
on i nteract i ons between
cl imate/weather/ soi ls and agri cul tural production/conservat i on of nat ural resources

HI I

Appl y avai lable knowledge
on i nteracti ons bet ween
cl imate/wea t her, i nclud i ng
atmos pher i c chemis t ry , and
forestr y produc ti on and decline

I I I I

4.

5.

G
J
K
M
P
R

Apply avai l a ble knowledge
on interacti on between
climate/weat he r and c r op/ animal
pests and diseases , and post
harvest l osses

BY WHOM

19971

R

III
I

I I

I I

I I I I
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Publ i cation of gu idelines / guidance material
Expert miss ions
Roving seminar
Technical meeti ng (or conference, symposium, workshop)
Pilot projects
Repor t or review

S
U
X
Y
Z

I
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IAGAB

Members; RB;
UNDP; other
agencies

Members; CAgM;
agric. instit.

Members; RB;
donor support

CAgM; agri cultural inst .

Members; RB;
donor support

Members; CAgM
agri cultura1
institutes

CAgM, RAs

I
I

Members; RB;
UNDP

Members ; RB ;
UNDP

I

I
I

COMMENTS

In co-op. with FAO &
international agricultural
research ins titutions

Stress interdisciplinary
nature; co- op . with
other UN agencies

I

I In co-op. with FAO, RAs

In co-op . with int . agric.
research ins t . ; FAO ;
int. plant protection
inst.

Technical study, survey and activities by Members
Updating/upgrading of technical material or contents of inventory/catalogue
Major training activity
Major technical co-operation activities
Major regional activity
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MAJOR PROGRAMME 4:
PROGRAMME 4.1:

l

APPLICATION OF METEOROLOGY PROGRAMME
AGRICULTURAL METEOROLOGY PROGRAMME

PROJECT 41.2- Formulate relationships between climate/weather and agricultural production
TASKS

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

Study effects of climate/weather
on efficient use of energy in
agriculture

R

7.

Study relations between climate/
weather and fisheries

R

8.

Study relations between weather ~
and daily agricultural operations
and between agricultural
operations and ai r pollution

9.

Study relations between weather
including atmospheric chemistry
and the quality, the cost, the
transport & storage of
agricultural products

Y/Z Y/Z

R

RESOURCES

COMMENTS

ICAaM Ca

•CAaM Ca
6.

BY WHOM

X/Z X/Z X/Z
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Wl
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..la .::J..LZ

Wl

Members; CAgM;
agricultural
institutes

Members; RB;
donor support

In co- op. with FAO, inter
national development
agencies , RAs

Members; CAgM

Members; RB ;
other UN
agencies

In co-op. with FAO, IOC

Members; CAgM;
agr i cul tura 1
institutes

Members; RB ;
UNDP

In co-op . with FAO, CGIAR ,
RAs

Members; CAgM;
commodity inst.

Members; RB ;
donor su pport

N

N

I

Publication of guidelines/guidance material
Expert mi ss ions
Roving seminar
Technical meeting (or conference, symposium, workshop)
p Pilot projects
R Report or review

G
J
K
M

s

!

Technical study, survey and activities by Members
u Updating/upgrading of technical material or contents of inventory/catalogue
X Major training activity
y Major technical co-operation activities
z Major regional activity

MAJOR PROGRAMME 4:
PROGRAMME 4. 1:

APPLICATION OF METEOROLOGY PROGRAMME
AGRICULTURAL METEOROLOGY PROGRAMME

PROJECT 41.2- Formulate relationships between climate/weather and agricultural production
TASKS

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
ICAaM Ca

10. Demonstrate economic impact of
application of agr omet.
information and collect
descriptions of case studies
11. Use methods in Climate
Applications Referral
Systems: CARS/FOOD.

12. Test the results of all
studies
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Publication of guidelines/guidance material
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R

Members; CAgM
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support

Projects as requested
by Members & supported
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'
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Members; RB
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inst.; international
development agencies

Members; CAgM

Members; RB
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inst.

M

N
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s Technical study, survey and activ ities by Members

u Updating/upgrading of technical material or contents of inventory/catalogue
X
V

z

Major training activity
Major technical co-operation activities
Major regional activity

MAJOR PROGRAMME 4:
PROGRAMME 4. 1:

APPLICATION OF METEOROLOGY PROGRAMME
AGRICULTURAL METEOROLOGY PROGRAMME

PROJECT 41.3- Provi de agrometeorological information to users for planning and operations in agriculture
BY WHOM

TASKS

RESOURCES

COMMENTS

l.

Strengthen the operational
capabilities of nat ional agrometeorological services

Members; CAgM

Members; RB;
UNDP; donor
support

2.

Help countries define priorities
in agrometeorological services

Members; RAs;
CAgM

Members; RB;
UNDP; donor
support

3.

Provide liaison bet ween the
meteorological & agricultural
c011111Unities

Members; CAgM

Members; RB;
UNDP; donor
support

In co-op . with representatives of the agri cultural community

4.

Help agricultural users define
information requirements

Members; CAgM

Members; RB ;
UNDP; donor
support

In co-op . with FAO, CGIAR,
national agricultural
services

s.

Make available operati onal
techniques on yield assessment
and cr op monitoring

CAgM
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other UN
agencies

In co-op. with FAO, CGIAR
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Technical study, survey and activities by Members
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Major technical co-operation activities
Major regional activity
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MAJOR PROGRAMME 4:
PROGRAMME 4.1:

APPLICATION OF METEOROLOGY PROGRAMME
AGRICULTURAL METEOROLOGY PROGRAMME

PROJECT 41.3 - Provide agrometeorological information to users for planning and operations in agriculture
TASKS

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
ICAaM Ca
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Make available operational
techniques on agrotechnical
practices & to combat plant
& animal pests & diseases
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J/K

7.

Provide information for agricultural aviation
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velopment agencies to disseminate
agrometeorological information
to farmers
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projects on use of
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MAJOR PROGRAMME 4:
PROGRAMME 4.1:

APPLICATION OF METEOROLOGY PROGRAMME
AGRICULTURAL METEOROLOGY PROGRAMME

PROJECT 41.3- Provi de agrometeorological information to users for planning and operations i n agriculture
TASKS
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i CAaM

10. Promote use of CARS-Food and
assist with the preparation of
manuals and guide books adapted
to local conditions
11

Test & adapt the methods in
CARS- Food for countries other
than where developed

12. Adapt weather forecasts
to needs of agricu l ture
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MAJOR PROGRAMME 4:
PROGRAMME 4.1 :

APPLICATION OF METEOROLOGY PROGRAMME
AGRICULTURAL METEOROLOGY PROGRAMME

PROJECT 41.4 - Promote agrometeorology in drought-and desert-prone areas
TASKS
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Make available practical
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MAJOR PROGRAMME 4:
PROGRAMME 4. 1:

APPLICATION OF METEOROLOGY PROGRAMME
AGRICULTURAL METEOROLOGY PROGRAMME

PROJECT 41.5- Transfer knowledge of practical agrometeorological techniques
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MAJOR PROGRAMME 4:
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APPLICATION OF METEOROLOGY PROGRAMME
AGRICULTURAL METEOROLOGY PROGRAMME

PROJECT 41.6- Promote interdisciplinary agrometeorological research
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PROGRAMME 4.2 -AERONAUTICAL METEOROLOGY PROGRAMME
Introduction

43.
The primary aim of the Aeronautical Meteorology Programme is "to
further the application of meteorology to aviation", one of the purposes of
the World Meteorological Organization as set out in its Convention
(Article 2).
The support to aviation has played a vital role i n the
establishment and development of the national Meteorologica l Services and is
still essential to the continuity of the WMO basic systems. The activities of
WMO in the field of aeronautical meteorology have been very important from the
beginning and remain essential to ensure that all Members are able to meet the
present and future requirements of aviation in an efficient and co-ordinated
manner,
taking proper advantage of new scientific achievements and
technologies.

44.
In the context of the Aeronautical Meteorology Programme (AeMP) the
application to aviation concerns both the prov1s1on of the operational
meteorological information required in the interest of the safety, regularity
and efficiency of air navigation, and the meteorological assistance to the
non- real-time activities of the aviation industry.
The main long-term
objectives of the Aeronautical Meteorology Programme may be summarized as
follows:

( i)

To provide meteorological services required by air navigation
and increase,
in co-operation with ICAO,
guidance and
assistance to achieve this objective;

(ii)

To promote the further development of the meteorological
support to aviation, incorporating the advances in atmospheric
sciences and new technology;

(iii)

To initiate specific studies aimed at improving the accuracy of
forecasts of the meteorological parameters affecting the safety
and economy of air navigation;

(iv)

To assist in the development of
distribution systems at aerodromes;

(v)

To provide, in co-ordination with ICAO, specialized training in
aeronautical meteorological forecasting and briefing practices
to ensure a high level of standard services for aviation.

observing

and

information

45.
Meteorological support is required for a wide spectrum of aircraft
operations . The Aeronautical Meteorology Programme plays an important role in
the development of services to aviation with respect to all types of
operations.
It also states requirements for the further development of the
World Weather Watch (WWW) as the quality of the assistance provided to
aviation depends greatly on the performance of the WWW essential elements .
The AeMP promotes the World Area Forecast System (WAFS), which has been
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jointly approved by ICAO and WMO, as well as other specialized aviation
weather systems. It also stimulates development and evaluation activities to
meet aviation needs in respect of forecasting techniques, specialized
instruments and methods of observation.
46.
The introduction of lower aircraft operating minima, the increasing
scale of air operations and high fuel costs amplify the requirement to predict
relevant weather phenomena more accurately in space and time. Advances in
remote-sensing techniques, electronic data processing and numerical prediction
models as well as the introduction of advanced model output and interactive
interpretation systems are expected to bring about improvements in the
reliability of the forecasts for the time ranges of interest to aviation (0-3 6
hours).
47.
Further automation of observing systems,
the
introduction of
medium-speed transmissions, and the use of computers for the storage,
dissemination and presentation of operational meteorological data will make it
possible to meet the requirements for reliable and fast provision of actual
aerodrome information and forecasts.

48 .
The Aeronautical Meteorology Programme is a coherent application
programme, closely co-ordinated with the World Weather Watch Programme,
including the Instruments and Methods of Observation Programme. It also has a
close liaison with the World Climate Programme (WCP) . The objectives of the
AeMP are closely related to the terms of reference of the WMO Commission for
Aeronautical Meteorology, which, in its sessions, reviews and updates the AeMP
by formulating future programme activities in response to
changing
.requirements and in accordance with decisions of the WMO Congress and
Executive Council.
The AeMP functions concern the global, regional and
national l evels.
Congress gives directions and takes decisions on the
institutional support to the programme at the global and regional levels
through CAeM and the regional associations respectively. At these levels, the
programme deals with organizational and procedural details together with the
formulation of individual programme activities and the monitoring and
follow-up of their implementation. At the national level, individual Members
will decide how to take proper advantage of AeMP activities when arranging the
planning, development and maintenance of provisions to meet present and future
requirements of aviation as formulated by user organizations.
These
activities encompass the establishment of aeronautical observing stations,
(aerodrome) meteorological offices, national forecasting systems and adequate
telecommunications
to provide the required operational
meteorological
information.
In many cases, strengthening the national basic meteorological
infrastructure, notably the observing network, is necessary in order to
provide meteorological assistance to aviation at the highest possible level.
49.
The Aeronautical Meteorology Programme is intended to provide a
coherent and consistent framework for all WMO' s activities in the field of
aeronautical meteorology. The AeMP consists of nine essential elements which
are closely linked. The essential programme elements are:
•

To assist in the implementation and operation of the World Area
Forecast System (jointly with ICAO),
including review and
development of the aeronautical codes (in co- operation with CBS)
and the charts and forms used for the dissemination and
presentation of WAFS output products;
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•

To promote improvements in the accuracy of aerodrome and flight
forecasts, in particular forecasts for low visibility operations
and forecasts concerning weather phenomena that may affect the
safety of aircraft operations;

•

To promote the development of the scientific basis and appropriate
techniques for the prov1s1on of meteorological services for
general aviation in accordance with require~ents stated by ICAO
and national requirements;

•

To promote the development of the scientific basis and appropriate
techniques to meet operational requirements stated by ICAO, for
the provision of meteo rologica l s upport to helicopter operations;

•

To review and develop, in consultation with CIMO, specifications
and methods of employment for specialized instruments, aerodrome
observing and display systems suitable to meet aeronautical
requirements;

•

To provide technical guidance on the use of electronic processing,
storage and retrieval techniques for flight planning data and
meteorological information services for aviation;

•

To formulate research projects aiming at improvements
application of meteorology to aviation activities;

•

To promote and assist, in co-ordination with ICAO, in training of
specialists in aeronautical meteorology and other personnel
engaged in the prov1s1on of meteorological services for air
navigation including the application and impact of meteorological
information on flight planning and air operations;

•

To prepare educational material for use in the training of pilots
and other aeronautical users of meteorological information.

in the

Major influences 1988-1997

50.
It is expected that the volume and diversity of aviation operations
will continue to grow during the next decade. The role of air transport in
the social and economic activities of Members will be increasingly important,
in particular regarding islands and areas where the infrastructure of roads
and railways is inadequate.
The growth in general aviation and charter
operations will lead to an increasing demand for meteorological information to
be made available at aerodromes where no provisions exist at present. The use
of specialized aircraft for industry and agriculture will become more
important and will cause a further increase in the number of low-level
operations for which meteorological support is required.
Although the
advances in aviation technology will continue to make flying less weathersensitive, aeronautical meteorology will remain essential for air transport
operations.
The high operating costs of the modern airliners create the
necessity to make optimum use of the available meteorological information and
to improve forecasting accuracy. The future air navigation systems will be
based on the establishment of reliable data links between aircraft and the
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ground system.
Such data links will certainly also be used for the
transmission of meteorological data.
The use of flight management computers
on board the next generation of aircraft will make it possible to monitor
flight progress and update the flight plan on the basis of new wind and
temperature information.

Updating flight plan on board (photo:

Swissair)

51.
This will lead to a considerable increase in the number of aircraft
observations and to a heavy demand for updated flight planning data. In the
next decade, a growing number of airlines will be using centralized flight
planning and flight monitoring which will require the reliable and fast
provision of upper wind and temperature forecasts in computer- compatible form
and the actual and forecast meteorological conditions at a multitude of
aerodromes. Next to the meteorological support needed in the interest of the
economy of air transport , there remains a strong safety requirement. Weather
is still a contributing factor in about 40 per cent of fatal aviation
accidents .
Some
recent accidents with modern transport aircraft were
attributed to limitations in the current knowledge of processes in the lower
atmosphere.
52 .
Advanced technology used in the av iation industry and the need for
careful planning of aerodromes and air routes will create the need for
specialized meteorological support.
Physical mathematical models of the
bounda ry layer adequately reflecting wind profiles and turbulence are needed
for aircraft design and the development of avionic syst ems .
Reliable
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and detailed climatological information to assess optimum runway layout,
effects of aircraft noise and future airport utilization is indispensable for
the successful planning of the location and layout of new aerodromes.
Dependable statistics on runway visual range (RVR) and other aeronautical
climatological data are required for the planning of new air routes, flight
schedules and the introduction of lower operating minima.

The use of satellite-transmitted weather data in flight planning.
Data are transmitted to video terminals by METEOSAT I!
(photo: Lufthansa)

53.
Scientific advances in the knowledge of processes in the lower
atmosphere, in particular in the boundary layer, as well as in the
experimental use of new observing techniques and systems, will provide a
better basis for the development of adequate forecasting methods in the next
decade. The ongoing research and development of improved mesoscale models for
operational use and the dynamical/statistical weather prediction techniques
based on the output of "fine mesh" numerical prediction models will make it
possible to produce more reliable forecasts with a better temporal and spatial
resolution.
54.
Vastly improved observing systems will become available in the next
decade:
lightning position and tracking systems, doppler radars with
associated data processing facilities, advanced satellite observations with
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higher spatial and temporal resolution and LIDAR/SODAR systems for the
measurement of wind profiles. The second generation of automated aerodrome
observing systems will make it possible to report in real time all the
meteorological parameters of particular significance to take-off and landing
operations . Automated systems for the collection, handling and distribution
of meteorological data will be in general use and integrated information
systems for the rapid transmission and display of meteorological data and
other operational information for use by pilots, traffic services, airlines
and the meteorological office will be introduced at many aerodromes.
The
international system for the provision of meteorological services to international air navigation will have evolved to a level where rapid accessibility
to global products and information can be ensured on a world-wide basis.

55.
Growth and technological advances in aviation operations will
evidently bring about changes in aeronautical requirements during the decade
1988-1997.
Some emerging requirements could already be met with the new
technology now available for experimental use. The transition from present to
future technology and methods, however, will in many instances require a long
lead time and elaborate testing before the advanced hardware and software will
be ready for introduction in field operations.
56.
The areas where the most important impact on the safety and efficiency
of flight operations may be expected are:
(a)

Improved area meteorological watch based on nowcasting methods whereby
the automated processing of radar, lightning detection and satellite
data combined with 1nteractive man/ machine methods may play an
important role;

(b)

Improved monitoring of meteorological conditions on the aerodrome and
in the approach and climb-out areas which are critical to aviation
operations;

(c)

Improved forecasts of upper winds and t emperatures for flight planning
possibly due to an improved data base, including feed- back of aircraft
observations, and advanced initialization/data- assimilation procedures;

(d)

Improved warning systems for wind shear, turbulence and icing through
new observational techniques, better understanding of the relevant
atmospheric processes and the applicat i on of mesoscale models;

(e)

Information in the form of physical mathematical
meteorological processes available for design of aircraft ;

(f)

Better climatological techniques and more detailed aeronautical
meteorological statistics available to assist in the planning of new
aerodromes and flight operations;

(g)

Furthe r strengthening of interna tional co-operation , in part icular
with ICAO , leading to a more effec tive global sys t em of servic es to
aviation.

models

of
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57.
The Aeronautical Meteorology Programme will be closely linked with the
development of the World Weather Watch, the Instruments and Methods of
Observations Programme and the evolution of the World Area Forecast System
developed and implemented jointly by ICAO and WMO. The performance of the WWW
essential elements continues to be of paramount importance to the quality of
services provided to aviation.

58 .
Members of WMO are actively engaged in providing meteorological
services to aviation on the basis of recognized requirements as set out in
ICAO Annex 3/WMO Technical Regulations [C. 3 .1.]. At the global level these
requirements determine the service to be provided to international civil
aviation;
in addition, the provision of services to general aviation and
helicopter operations is largely based on national requirements and regional
agreements.
59.
The methods employed by Members to meet aeronautical requirements
depend largely on the organizational structure of the national Meteorological
Service, the availability of suitable technology and personnel resources.
It
is of particular importance that Services have the required well-trained
personnel to carry out their functions and be able to adapt to new scientific
achievements and new technologies. In many respects the level of the services
provided reflects the availability of trained staff engaged in operational
meteorology . Therefore training of personnel is of the utmost importance if
progress is to be made in the establishment of a world-wide uniform and
effective system of meteorological services for aviation . The present plans
of Members are mainly aimed at:
(a)

Rationalizing the prov1s1on of services to international civil
aviation through the implementation of the World Area Forecast System,
supported as appropriate by the World Weather Watch;

(b)

Improving, and where required, extending area meteorological watch;

(c)

Developing aerodrome forecasts and aerodrome warnings;

(e)

Providing meteorological data
routes and flight schedules.

for

the

planning of

aerodromes,

air

60.
WMO has a close working relationship with ICAO in the field of
aeronautical meteorology, formalized in the working arrangements between the
two international organizations.
Almost all Members of WMO are also
Contracting States of ICAO .
The aviation requirements for meteorological
services are constantly updated by joint ICAO/WMO meetings or , in cases of
detail, presented to WMO by ICAO in a suitable form. In the conjoint meetings
and in the CAeM working group dealing with the form and content of output
products, user representation, through international organizations involved in
aviation, is required to achieve satisfactory results .
Co-operation with
ICAO, lATA, IAOPA, IFALPA and other international organizations will continue
to be important to develop requirements and to obtain the u sers' input for the
planning, the implementation and operation of the AeMP .
Other relevant factors
61.
The main factors which will influence developments within the AeMP are
changes in the requirements for meteorologica l service resulting from the
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growth of aviation, the introduction of new aircraft and possibly of aerospace
operations. Developments will also be strongly influenced by factors such as
the economic situation in the various regions and the policy of Members
regarding the development of aeronautical meteorology. The introduction of
improvements wil l depend on advances in atmospheric sciences and technology,
on international agreements concerning system planni:1g and technical
co-operation and on the availability of adequately trained personnel.
The
development of the basic meteorological system, i . e. the World Weather Watch,
will determine to a very high degree the possibilities for implementing
improved aeronautical meteorological services and facilities.
62 .
The
factors
influencing the
development
Meteorology Programme may be summarized as follows:

of

the

Aeronautical

(a)

New requirements for services to aviation;

(b)

Ability of Members to finance the facilities required to implement and
operate an effective service;

(c)

Level of international co-operation and co-ordination of activities
within the framework of the AeMP;

(d)

Priorities given by Members to research and deve lopment aimed at
improved methods for observations at aerodromes, area meteorological
watch and short-range aerodrome forecasts;

(e~

Provision of training
Training Programme.

opportunities

under

the

WMO

Education

and

63.
WMO support of the operational system for the provision of
meteo rological service to aviation is an ongoing activity, based on
aeronautical requirements developed by ICAO and incorporated in ICAO
Annex 3/WMO Technical Regulations [C.3 .1.].
An important part of the
activities under this heading concerns the review and development of
regulatory and guidance material in the field of aeronautical meteorology.
Thes e continuing activities, which are essential to the operation of a
co-ordinated and uniform system of meteorological services for aviation, are
closely related to the first objective of the AeMP.
64.
The World Area Forecast System has recently been jointly adopted by
ICAO and WMO.
The full implementation of the WAFS concept requires a
considerable effort by Members as well as by ICAO and WMO.
The supply to
airlines of global digital upper-wind and temperature forecasts for flight
planning purposes and the preparation of charts and forms for briefing and
flight documentation will require review and adjustment of the present data
transmission and processing arrangements. Suitable forms for presentation to
pilots and operators of the forecast wind, temperature and significant weather
at the appropriate flight level are under development. Important questions on
telecommunications,
data formats,
storage,
retrieval and delivery of
information for centralized flight planning have to be studied and resolved at
the global, regional and national leve l s .
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65.
In addition to international scheduled air transport, meteorological
support is
required for
international
charter and general
aviation
operations . The increase in international low-level flights by light aircraft
has led to special provisions which are co-ordinated at the regional level .
In many countries there are ever- inc reasing domestic aviation activities for
industrial, comme rc ial and recreational purposes, e.g . helicopters, light and
ultra-light aircraft, gliders and balloons . These types of operations, which
are often very sensitive to weathe r conditions (also during the en-route
phase), require the full attention of Members if the risk of serious accidents
is to be reduced.
This task enhances the requirement for an alert warning
system on the basis of an efficient area meteorological watch.
A
well-designed observation network and appropriate telecommunications are
indispensable for the provision of this service.
66.
The safety and efficiency of air navigation are directly affected by
the quality of aerodrome observations and forecasts.
Improved meteorological
instrumentation at aerodromes , in accordance with the available navigation and
landing aids, is indispensable if safety standards are to be maintained for
all-weather operations.
More efforts should be directed at improving the
forecasting of aerodrome meteorological conditions. Adequate warning systems
for wind shear and turbulence during take-off and landing are required in the
interest of flight safety;
more accurate landing forecasts regarding
visibility and cloud base could lead to considerable fuel savings.
The
activities outlined in the preceding paragraphs are continuing activities of
the AeMP, aiming at world-wide application.
There are, however, important
differences between countries in the development of meteorological services
for air navigation. Improvements are necessary in many areas of the world to
attain the general objectives of the programme.
Continuous work wi 11 be
required to overcome deficiencies in the WWW essential elements, to implement
the WAFS fully and to achieve the transfer of operational technology. In this
respect the relevant parts of the WWW Programme and the WMO Education and
Training Programme are essential to make the full benefit of the WMO and ICAO
global systems available to all Members.
67 .
The individual programme activities related to operational matters may
be summarized as follows:
(a)

Updating of regulatory material to ensure adequate international
programme co-ordination.
Regular review and updating of Technical
regulations [C. 3 .1.] /Annex 3. Further development of the annexes to
the WMO Technical Regulations, in particular the Manuals on Codes and
on the GOS, GTS and GDPS;

(b)

Updating of existing, and preparation of new, WMO Guides relevant to
the provision of meteorological service to aviation :
(i)
( ii)

(iii)
(iv)
(v)

(vi)

Guide
on Aerodrome Meteorological Office Practices
(in
consultation with ICAO );
Guide
on
Meteorological
Obse rvations
and
Information
Distribution Systems at Aerodromes (in consultation with ICl\0);
Guide to Meteorological Instruments and Methods of Observation;
Guide on the Global Observing System;
Guide on the Global Data-processing System;
Guide on the Automation of Meteorological Centres;
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(c)

Close co-ordination of the implementation and operation of the WAFS
with the WWW;

(d)

Incorporation into the operational services of the results of studies
carried out under the AeMP objectives (ii) to (iv).

Specific objectives and plans 1988-1997
68.
The five main long-term objectives provided for in the Aeronautical
Meteorology Programme are listed in paragraph 44. They form the basis for the
AeMP projects which are described in some detail in the following paragraphs
and also in the time-line charts.

The individual tasks under this project are:
•

To keep the provision of the meteorological services for air
navigation in line with stated aeronautical requirements with due
regard to efficiency and cost-effectiveness;

•

To provide Members with the necessary regulatory material
concerning the national implementation of services for aviation to
ensure the co-ordination required at the global and regional level
to obtain an integrated and, as far as practicable, uniform
world-wide system;

•

To give guidance to Members on methods and practices which could
be followed in the planning, establishment and operation of
meteorological facilities and services for air navigation;

The primary aim of this project for the
and maintain a compatible and uniform ·
service on a global level, capable
international civil aviation and, where
operations .

next decade is to establish
aeronautical meteorological
of adequately supporting
required, domestic flight

The specific tasks under this project are:
•

To keep abreast of developments in aeronautical requirements and
advances in atmospheric sciences and technology relevant to the
provision of meteorological support to aviation;

•

To assist in the planning and design of improved services to
general aviation, in particular to meet the requirements for
flights conducted with visual reference to the ground and
operations involving aerodromes without aeronautical meteorological stations;

•

To promote the development of improved meteorological services for
helicopter operations;

•

To initiate the definition and development of the meteorological
assistance needed for aerospace activit i es.
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The main activities listed under the second project aim at both the
timely recognition of emerging operational requirements and the
introduction of improved observing and forecasting methods on the
basis of available technology to overcome shortcomings in the present
system. Efforts at improvement focus in part icular on the needs of
aviation activities which are not associated with the major
(inte rnationa l) aerodromes in order to increase the safety of general
aviation operations, including light and ultra-light aircraft, during
the next five to ten years. A critical assessment of the basic data
needed to achieve thi s goal will play an important rol e when the
requirements for improved observing networks are formulated.
~r2j~c~ !2~3_-_I~i~i~tio~

2f_sEe~i~ i~ ~t~die~ ~i~eQ ~t_i~p£o~i~g_f2r~c~s~i~g
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The specific tasks under this project are:
•

To promote research and development of mesosca le mode ls to improve
the temporal and spatial resolution of forecasts for aviation ;

•

To foster the adoption of interpretation techniques (e.g. PP, MOS)
in numerical weather prediction
for
use
in aeronautical
meteorology;

•

To promote the development of techniques, based on the appli cation
of NWP and satellite meteorology, for the (centralized) production
of significant weather forecasts;

•

To encourage intensive evaluation of the quality of aerodrome
forecasts in respect of critical weather phenomena;

•

To promote the development of numerical and synoptic-statistical
methods to improve the accuracy of aerodrome forecasts ;

•

To assist in the introduction of new or improved techniques for
very short-range forecasts of the meteorological parameters
important to aviation - in particular, visibility, RVR and cloud
base - to meet requirements of air traffic services and airc raft
operations;

•

To promote research and development of aerodrome-based observing
techniques with respect to visibility (RVR and slant visual range
(SVR)) , wind shear and turbulence.

The main activities listed under the third project aim at the early
introduction of the results of scientific research and development, as
well as new technological developments, into the ope rational s er vice
with a view to improving the quality of me teorological information
required for take-off and landing .
~r2j~c~ !2~ 4_-_D~v~l2p~e~t_o!_ 2b~e£ving ~nQ info£m~ti6~ Qi~t£iQu~i2n_sys~e~s

at aerodromes
The specific tasks under this project are:

•

To review the current arrangements for observing aerodrome
meteorologi ca l conditions and the t ransmission and display of
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reports for take-off and landing at local air traffic services
units;

•

To develop guidance material on the hardware and software
specifications for integrated automated observation systems at
aerodromes;

•

To study the opportunities for automated interactive information
systems (including combined systems) for display and self-briefing
on actual and forecast conditions at take-off, destination and
alternate aerodromes;

•

To develop guidance material on the reception and storage of
forecasts for grid points in digital form, methods of processing
and supplying (selectively) to airlines the data needed for flight
planning purposes and on the conversion of digital information
into charts for briefing and flight documentation;

•

To study advanced techniques for the timely
significant weather information on the basis
observational data from weather radar .

provision of
of processed

The main activities listed under the fourth project are aimed at
improving observations at aerodromes and information distribution at
aerodromes.
The emphasis is on making the information speedily
available for aircraft operations.
The introduction of integrated
automatic observing and reporting/distribution techniques will be one
important item for consideration under the AeMP. Storage, retrieval,
access and delivery of digital information for flight planning
purposes including conversions of the forms of presentation will be
yet another important item to be considered under this project .

The transfer of technology and knowledge will be effected by:
•

Training seminars, refresher courses and workshops focusing on:
(i)

The introduction of modern forecasting techniques;

( ii)

Specialized
groups;

(iii )

The use of modern technology for area meteorological watch
and nowcasting;

forecasts

for

exchange

different

aeronautical

of forecasters

user

•

Short-term fellowships,
zation flights;

and familiari-

•

Symposia on aeronautical forecasting;

•

A technical conference on progress in methodology and technology
in the field of aeronautical meteorology.
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The main activities listed under the fifth project aim at an
improvement of the world-wide standard of quality and efficiency of
meteorological services for aviation by making optimum use of modern
technology and numerical forecast models.
These activities will be
carried out in co-ordination with ICAO.
The training seminars and
workshops will concentrate on regional needs and problems.
Implementation schedule
69.
Plans for achieving the specific objectives of the Aeronautical
Meteorology Programme are listed in the following time-line charts on which
are marked the time periods allocated to individual activities related to the
objectives.
70.
Control of the programme will be carried out through CAeM at the
global level and by regional associations at the regional level.
The
follow-up of the programme will be:
•

Continuously through the CAeM Advisory Working Group;

•

Annually through the Executive Council and the meeting of the
presidents of technical commissions;

•

Every four years through the WMO Congress, the session of CAeM and
regional associations concerned.

71.
Some parts of the Aeronautical Meteorology Programme will require
support under the WMO regular programme and budget. There will be a need for
full participation of all Members of WMO in respect of the implementation of
the programme. UNDP, VCP and other co-operation programmes will be called
upon to support the establishment of services and facilities for the programme .
Co-ordination with other programmes and activities
72.
As already mentioned, the AeMP draws heavily from the WWW Programme
which provides the basis for most meteorological services provided to
aviation . In respect of instruments and methods of observation at aerodromes
close co-operation is maintained with CIMO.
With the increasing need for
global standardization of services for aeronautical users the education and
training of forecasters and transfer of technology have become particularly
important. The AeMP approaches this task mainly on a regional level, thereby
covering special
requirements of Members in the different
regional
associations.
73 .
Particular emphasis is placed on co-operation with ICAO whose
activities overlap those of WMO in the field of aeronautical meteorology.
Many of the specific tasks in the AeMP are therefore carried out jointly or in
close co-ordination with ICAO.
Direct input to the AeMP has also been
received from aeronautical user organizations who are also represented on all
CAeM working groups.

*

*

TIME-LINE CHARTS
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Notes
1.
These charts are presented, as far as possible, in a standard format .
The horizontal lines indicate the periods of time over which a particular
project or task is expected to be executed. Some projects are of a continuous
nature and these are indicated as such. This applies particularly to national
activities and to medium to long- term monitoring .
2.
.i\n indication is given as to the approximate timing of key events or
stages in each project by using the abbreviations defined below.

3.
Reviews by Congres s (Cg-XI in 1991 and Cg-XII in 1995) are important
events for all projects and review by the Commission for Aeronautical
Meteorology (CAeM-IX in 1989, CAeM-X in 1993 and CAeM-XI in 1997) is important
for the majority of projects . To avoid repetition, therefore, references to
"Cg" and, where appropriate, "CAeM" are included only at the start of the
listings under the projects.
4.
The programme is also reviewed and guidance given by the Executive
Council (EC) at its annual sessions. Because of their regularity, sessions of
EC are not indicated on the charts.

5.
It is fore s een that during d e tailed definition and implementation of
the Programme, certain of the meetings and reports will be combined.

Key to major events

Cg

Progress and plans reviewed at session of WMO Congress

CA eM

Progress and plans reviewed at session of WMO Commission for
Aeronautical Meteorology

G

Guidance

M

Meeting (including training events)

R

Report

s

Seconded experts, consultants

T

Regulatory material

Note:

"M" indicates that for a given task a meeting of experts or a working
group session will be required. Several tasks can be covered by one
and the same meeting and the amount of "M" marks does not give the
total number of meetings.
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PROJECT 42.1 -Provision of meteorological services for air navigation
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Updating of regulatory material
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Distribution Systems at
Aerodromes

4.
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in the following WHO Guides:

(a) Guide to Meteorological
Instrument and Observing
Practices
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Observing System
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and Secretariat

RB and Members

Co-operation wi th CIHO

MAJOR PROGRAMME 4:
PROGRAMME 4.2:

APPLICATIONS OF METEOROLOGY PROGRAMME
Aeronautical Meteorology Programme

PROJ ECT 42.1 -Provision of meteorological services for air navigation (contd.)
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Cg

CAeM
5.

CA eM

Collaboration with ICAO on the
co-ordination of the implementation and operation of the WAFS
with the WWW.
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concerning the WAFS

M

(b) Expert advice to Members

s

6.

Cg

CA eM

M

,.....sl1 ~
Study of the aeronautical needs
to place on the system and inform
aeronautical users on the
development in forecasting and
meteorological serv i ces

M

s

M
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M
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M
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M
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RB and Members
.;.
CD

MAJOR PROGRAMME 4:
PROGRAMME 4.2:

APPLICATIONS OF METEOROLOGY PROGRAMME
Aeronautical Meteorology Programme

PROJECT 42.2 - Promotion of the further development of services to aviation
TASKS

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
Cg

CAeM
1.

CA eM

Cg

BY WHOM

RESOURCES

CA eM

Keeping abreast of developments
in aeronautical requi rements and
advances in atmospheric sci ences
and technology for the provision
of meteorological support t o
aviation and formulate standards
and recommended practices

In close co-operation
with ICAO

(a) Conjoint meetings with ICAO; and
separate ICAO meetings, on a
world-wide and regional level,
concerning aeronautical meteorology and telecommunications
(b ) Working group sessi ons

COMMENTS

M

MT

(c) Expert groups on topics listed
in projects 42.2, 42 . 3 and 42.4 ,
as required

M

M

M

MT

M

M

M

s

s

(e) Improvement of the collection and
transmission of AIREPs in eooperation with ICAO

M

R

G

s

(f) Other joint activities with
ICAO and other internati onal
organizations related to
aeronautical meteorology

M

M

M

M

M

M

MT

M

CAeM and
Secretariat

RB and Members

M

CAeM and
Secretariat

RB and Members

CAeM experts and
Secretariat

RB

Experts and
Secretariat

RB and Members

CAeM experts and
Secretariat

RB and Members

CAeM and
Secret ariat

RB and Members

~

. r----lL

_JL

(d) Expert services to assist Members, s
as required, in the implementation
of the Aeronautical Meteorology
Programme and the maintenance of
equipment and f acil i ties (see
under Technical Co-operation
Programme)

M

M

s

M

M

<:

M

M

M

""

\0

MAJOR PROGRAMME 4:
PROGRAMME 4.2:

APPLICATIONS OF METEOROLOGY PROGRAMME
Aeronautical Meteor ology Programme

PROJ ECT 42.2- Promot ion of the further development of serv ices to aviation (contd.)
TASKS

1988 1989 1990 1991 1992 1993 1994 995 996
AeM

2.

Cg

AeM

Cg

997

BY WHOM

RESOURCES

COMMENTS

AeM

Assist in the planning and design
of improved services to General
Av iation to meet the requirements
for flights conducted with visual
reference to the ground and
operati ons involving aerodromes
without meteorological offices

(a) Preparat ion of an inquiry on current organizational arrangements
for the provis ion of me teor ological information to Genera l
Av iation
(b) Review the efficiency of the
v a~~ous tyoes of organizational
arrang ements and formulate proposals on cost /effec tive services
for various types of flight
operations and climatic regions

....s.R__

..BL

~

_RG_

M

(c) Promotion of development of
meteorological serv ices for
helicopter operations

M

~

(d) Preparation of a Tec hnic al Note
on current and planned tec hniques
for the provision of serv ices to
helicopter ope rati ons (prior to
and during fligh t)

~

(e) Review of provision of servi ces in
light of changing re quirements for
meteorological informatio n for
helico pter operations
(f) Development of meteor ological

assistance needed fo r aerospace
activities

s MRG

s

MR

1..11R._

CAeM and
Secretariat

RB and Nat. cont.

CAeM and
Secretariat

RB

CAeM and exp erts

RB and Nat . cont.

Consultant and
CAeM

RB and Membe rs

CAeM and
Se cre tariat

RB and Members

CAeM and Experts

RB and Nat. cont .

lJ1
0

MAJOR PROGRAMME 4:
PROGRAMME 4.2:

APPLICATIONS OF METEOROLOGY PROGRAMME
Aeronautical Meteorology Programme

l

PROJECT 42.3 - Initiation of specific studies aimed at Improving forecasting accuracy

I

TASKS

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
Cg

CAeM
1.

Cg

CAeM

BY WHOM

RESOURCES

CAeM and experts

RB and Nat . cont.

CAeM and
Secretariat

RB and Members

Consultant

RB and Nat. cont.

COI+IENTS

I

CAeM

Promotion of research & development of mesoscale models to improve the temporal & spatial resolutlon of forecasts for aviation :

(a} Periodic reports on the results of
mesoscale model research development efforts

__sR_

M

(b) Operati onal evaluation of mesoscale models and/or limited area
fine-mesh models

_sR._

_5.R_

R

M

(c) Preparation of a technical report
on the use of mesoscale models
In aeronautical meteorology

.....s.G......

~

....sG.._

l}'l

1-'

2.

Fostering the adoption of
interpretation techniques
using NWP products In
aeronautical meteorology :

(a} Preparation of survey reports
on potential use of NWP
interpretation techniques
(such as MOS, PP, etc.}
(b) Preparation of a Technical Note on ____5_.:
interpretation techniques in
aeronautical meteorology
3.

I

lsJL

_..G._

_!L

CAeM and experts

RB and Nat . cont.

CAeH and
consultants

RB and Nat. cont.

CAeM and experts

RB and Nat. cont.

Promotion of development of technlques based on the application of
NWP and satellite meteorology, for
the centralized production of
significant weather charts

(a} Development of a methodology for ~
the preparation of significant
weather forecasts and statement of
data and products requirements to
be provided by www

MAJOR PROGRAMME 4:
PROGRAMME 4.2:

APPLICATIONS OF METEOROLOGY PROGRAMME
Aeronautical Meteorology Programme

PROJECT 42.3- Initiation of specific studies aimed at improving forecasting accuracy (contd.)
TASKS

1988 1989 1990 1g91 1992 199!! 1994 1995 1996 1997

Cg

CAeM
(b) Experimental use by WAFCs and
operational evaluation

RESOURCES

COMMENTS

CAeM

I__ss_

(c) Planning for i·nclusion into the
operational WAFS
4.

Cg

CAeM

BY WHOM

-.S.!L

CAeM and Members

RB and Members

CAeM and Members

RB and Members

CAeM and Members

RB and Members

Members

Members

Encouragement of intensive evaluation of the quality of aerodrome
forecasts in respect of critical
weather phenomena

(a) Establishment of an evaluation
programme

~

(b) Compilations and evaluations
5.

Promotion of the development of
numerical and synoptic statistical
methods to improve the accuracy of
aerodrome forecasts

6.

Evaluation of the impact of·
limited area fine-mesh NWP (LAM)
products on accuracy of aerodrome
forecasts

7.

Preparation of a Technical Note on
the synoptic statistical methods
for use in aeronautical meteorology, in particular for the preparation of aerodrome forecasts

_JL

-.S.!L

_sR._

_M_

_t:L

-..S.!L

-..S.!L

~

__sR._

_s_

_L_

Ul

N

CAeM and Members

RB and Nat. cont .

Experts

RB and Nat . cont .

CAeM and
consultant

RB and Nat. cont .

MAJOR PROGRAMME 4:
PROGRAMME 4.2:

APPLICATIONS OF METEOROLOGY PROGRAMME
Aeronautical Meteorology Programme

PROJECT 42.3 -Initiation of specific studies aimed at improving f orecasting accuracy (contd.)

!

i
'

TASKS

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
Cg

CAeH
8.

CA eH

Cg

BY WHOH

RESOURCES

COMMENTS

I

CAeH

Assist in the introduction of improved techniques for very shortrange forecasts of visibility and
cloud base to meet requirements
of air traffic services and aircraft operations

(a) Survey of methods currently in
use and in development

,_S.fL

r-SB-

(b) Evaluation of techniques developed
for the preparation of short-range
forecasts, in particular for
visibility and cloud base

~

....M!L

CAeH and
Secretariat

RB

CAeH and experts

RB and Members

U1

w

9.

Promotion of research and development of aerodrome based observing
techniques with respect to visibility (RVR and SVR), wind shear
and turbulence

(a) Preparation of a technical report
on the subject, to review the
results of new techniques
available
(b) Intercomparison of visibility
and RVR instrumentati on

_sB._

,_.SR._

_lL
-

-

CAeH and experts

RB and Members

CAeH, CIHO and
experts

RB and Nat. cont.

In co-ordination with
CIMO

MAJOR PROGRAMME 4:
PROGRAMME 4.2:

APPLICATIONS OF METEOROLOGY PROGRAMME
Aeronautical Meteorology Programme

PROJECT 42.4 - Development of observing and information distributio n systems at aerodromes
TASKS

1.

1988 1989 1990

991

AeM

Cg

992

993

994 1995 1996 1997
Cg

AeM

BY WHOM

RESOURCES

COMMENTS

CAeM

I

Review of current arrangements of
observing aerodrome meteorological
conditions, transmission and
display of reports for take- off
and landing at local air traffic
services units

(a) Survey report
(b) Review of the WMO Guide on
Meteorological Observations and
Information Distribution Systems
at Aerodromes

~
M

~
R

s

G

R

G

CAeM and
Secr etariat

RB

CAeM and CBS

RB and Members

Periodic updating

U1
~

2.

Develop guidance material on the
hardware and software specifications for integrated automated
observation systems at aerodromes

3.

Study the opportun i ties for automated interactive i nformation
systems for display and selfbriefing on actual and forecast
conditions at take-off, destination and alternate aerodromes

{a) Development of a study programme
taking into account the requirements of aeronautical users
(b) Study of the possible support of
the www Data Management System to
the application of meteorology
to aviation

~

...sL

~

~
M

R

-

CAeM and expert s

RB and Nat. cont.

CAeM and
Secretariat

RB

CAeM, CBS and
Secretariat

RB and Members

-

- - - ·· - - -

MAJOR PROGRAMME 4:
PROGRAMME 4.2:

APPLICATIONS OF METEOROLOGY PROGRAMME
Aeronautical Meteorology Programme

PROJECT 42 . 4 - Development of observing and information distribution systems at aerodromes (contd.)
TASKS

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

Cg

~A eM

(c) Study of different systems for
sel f-b r iefing and preparati on of
a report
4.

Development of guidance material

on the recept i on and storage of

s

M

M

R

R

M

CAeM

Cg

Study of ad vanced technique
f or the timel y provision of
signifi cant weather information
on the basis of processed
observational data f r om weather
radar

RESOURCES

COMMENTS

CA eH

G

forecasts for grid points in
digital f orm , methods of pr ocessi ng and s uppl y (selectively) to
airlines the data needed for
flight plann ing purposes and on
t he conversion of the digital
information into charts for briefi ng and f light documentat ion
5.

BY WHOM

CAeH and
Secretariat

RB and Members

CAeM, users,
exper ts and
Secretariat

RB and Members

Meeting possibly joint
with user organizati ons

(J1
(J1

CAeM and experts

S M R

- ------

RB and Members

!

MAJOR PROGRAMME 4:
PROGRAMME 4.2:

APPLICATIONS OF METEOROLOGY PROGRAMME
Aeronautical Meteorology Programme

PROJECT 42.5 -Speciali zed training of aeronatuical meteorological personnel
TASKS

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
Cg

CAeM

CAeM

Cg

BY WHOM

RESOURCES

COMMENTS

CAeM

1.

Tr aining seminars and workshops
for Class I , II , III and IV
personnel (for all WMO Regions)

SM

SM

SM

SM

SM

SM

SM

SH

SM

SM

RAs , CAeM and
Secr etariat

RB, TCO and
Nat. cont.

Collaboration wit h ICAO

2.

Refresher courses for Class I, II,
III and IV personnel on new
techniques and t echnologies (for
all WMO Regions)

SM

SM

SM

SM

SM

SM

SM

SH

SM

SM

RAs, CAeM and
Secr etariat

RB , TCO and
Nat . cont .

Collaboration wi th ICAO

3.

Short -term fellowships for
on- the-job tra ining , in
particular at WAFCs and RAFCs

Members and
Secretariat

RB, TCO and
Nat. cont.

4.

Familiarization flights of
fo recasters

Members

Nat. cont.

5.

Exchange of forecasters between
meteorological offices for gaining
additional experience

Members and
Secr etariat

RB, TCO and
Nat. cont.

p.

Symposium on short -range weather
forecasting techniques in aeronautical meteorology

CAeM, and
Secretariat

RB, TCO and
Nat. cont.

7.

Technical Conference on the present state and progr ess in the
field of aeronautical meteorology

_IL

I_M_

--~

U'l
0'1

With possible partic i pation of l ATA and ICAO

PROGRAMME 4.3 - MARINE METEOROLOGY AND ASSOCIATED
OCEANOGRAPHIC ACTIVITIES PROGRAMME

Introduction

74.
The WMO International Meteorological Vocabulary defines Marine (or
Maritime) Meteorology as "(a) Branch of meteoro logy which is concerned with
the interactions between the seas and the atmosphere (oceanic meteoro logy);
(b) Meteorology in relation to the prov1s1on of services for marit i me
activities" - that is, it deals with the marine atmosphere, with the ocean,
with their mutual interaction and with the provision of services in that
environment.
It is clear that any division made between marine meteorology
and physical oceanography, in the context of observations, services or
research, is likely to be rather arbitrary.
Indeed, the growing recognition
of this fact by the marine user community and the growing requirement for
integrated meteorological and oceanographic services have already become a
major factor affecting the planning and operation of marine meteorology at
both the national and international levels.
75.
Since the 1850s sea-going nations have agreed on uniform procedures to
make nautical and meteorological observations on board ships and for the
collection and distribution of observational
records.
This flow of
information was facilitated by the introduction of electric telegraphy and, to
deal
with
international
implications ,
the International Meteorological
Organization (IMO) was set up in 1873.
The establishment of WMO within
the framework of UN, to replace IMO, enabled the continuance of international
activities in maritime meteorology through its Commission for Marine
Meteorology (CMM) .
In addition, the International Convention for Safety of
Life at Sea applies to all ships registered in countries which are
signatories.
Under the terms of this agreement, marine weather services are
provided by countries to meet marine requirements on the high seas.
76.
The developing requirements of marine user groups for the real-t ime
collection of oceanographic
data and for the provi sion of real - time
oceanographic services often, though not exclusively, in conjunction with
marine meteorological services, have led to the establishment of the
Integrated Global Ocean Services System (IGOSS), which is planned, developed
and co-ordinated jointly by the Intergovernmental Oceanographic Commission
(IOC ) of Unesco and WMO . Additional and expanding requirements for real - time
oceanographic data and synoptic data analyses now being advanced by the World
Climate Research Programme (WCRP) have further strengthened the importance of
IGOSS.
77.
With these observations in mind, the main purpose of the Marine
Meteorology and Associated Oceanographic Activities Programme is, then, the
promotion and required international co- ordination of:
(a)

Marine met eorological and oceanographic
coastal and port areas;

services for the high seas,

- 58 -

(b)

Marine observing systems in suppox:-t of the World Weather Watch of WMO
and of marine meteorological services;

(c)

The application of marine clirnatological
for the World Climate Programme (WCP)
activities.

information including that
and for planning marine

The fundamental goals of the Programme are the promotion of maritime safety,
th.e furthering of basic economic ocean-related activities and the provision of
relevant information to these ends. The .Programme also includes the continued
development
and expansion o£
a
comprehensive
and
integrated
marine
environmental monitoring .s ervice including sea-ice services, information
exchange on .marine t .e chnology and services, the further development of an
operational oc·e an data collection and exchange system and other activities
within IGOSS ..

78.
The .m ain .long-term objectives of the Marine Meteorology and Associat·ed
Oceanographic Activities Programme are listed under eight ·m ajor projects as
follows:

To strengthen .marine meteorological support to safety of
navigation a nd other ocean-based economic and industrial
activities_,
to
keep
pa.ce
with
rapi-d
developments
in
remote-sensing
and
marine
telecommunications ,
including
techniques for information processing and dissemination_, and to
promote the further development of other specialized services;

To promote and co-ordinate .. through IGOSS, a global operational
ocean analysis and service system;

To pursue the collection, storage and retrieval of global
marine climatological data sets, in particular for the WCP and
the provision of marine services, and to continue and improve
the operati·o n of the Marine Climatological Summaries Scheme;

To contribute to the improvement and expansion of the GOS of
the WWW in ocean surface and upper-air observations and data
coverage, particularly through the promotion of ocean buoy
programmes, the WMO Voluntary Observing Ships (VOS) scheme, and
the application of remote-sensing techniques to oceanographic
observations;

To promote information exchange on marine technology and
services by continuing the publication of guida nce material for

- 59 -

both operational and non- operational marine meteorological and
ocean applications;
(vi)

~e~e.!_o12m~n.!:_ Qf_t~c!!fli_q~e.:?_

for marine observations and fore-

~a.:?_ti_ng:

To promote and co- ordinate the development and application of
special marine observing, analysis and forecasting techniques;
(vii)

To further international co-operative activities for the
development and expansion of national marine meteorological
and oceanographic services;

To promote
meteorology
education.

specialized education and training in marine
and
physical
oceanography,
including
user

79.
Following Congress directives on the institutional support for the
programme, it functions at the global level through CMM and at the regional
level through the regional associations and other regional groupings where
appropriate.
Similarly, oceanographic services are provided through IGOSS
which is planned and co-ordinated by the Joint IOC/WMO Working Committee for
IGOSS and is supported by Members of WMO and Member States of IOC. At the
national, and to a certain extent regional, level, planning is carried out by
individual Members.
The implementation is carried out by Members in the
day- to- day operation of global marine weather services;
in the global
operational oceanograhic services (mainly through IGOSS);
in the global
collection of marine meteorological and physical oceanographic data in support
of these services and of the World Weather Watch (WWW); and in the provision
of marine climatological information in support of marine services and of the
World Climate Programme (WCP).
Current status
80.
While the eight projects of the programme are closely linked and often
interconnected and in particular marine meteorological and oceanographic
services are becoming more closely integrated, the division is neve rthel ess an
appropriate one for planning purposes. The Marine Meteorology and Associated
Oceanographic
Activities
Programme
is
an
identifiable
and coherent
applications programme stemming from the very origins of meteorology and whose
interests cover the whole range of meteorological activities.
It is, of
necessity, closely co-ordinated with the WWW and the WCP .
81 .
The Marine Meteorological Services system pres ent ly exists to provide
weather and sea information related to the safety of life and property and t o
the efficiency and effectivenes s of marine operations. This information is
provided by Members of WMO, which are allocated areas of responsibility on the
seas, and are encouraged to provide sui table forecasts, warnings, bulletins
and statistical summaries to assist a variety of marine activities.

- 60 -

82.
Increasingly, many of these activities have requirements for real-time
provision of ocean data and services. The primary purpose of IGOSS is to make
available to Member States of roe, and Members of WMO, the ocean data requi r ed
by them in the provision of services to meet these requirements. To achieve
this, IGOSS promotes, develops and co-ordinates the arrangements necessary for
the global acquisition and exchange of ocean data, the provision of ocean
services and the dissemination of ocean products to user groups .
The
essential operational elements of IGOSS are the IGOSS Observing System (IOS) ,
the IGOSS Data Processing and Services System (IDPSS), and the IGOSS
Telecommunications Arrangements (ITA) . The basic structure of IGOSS, and its
relationships to the WWW of WMO and the International Oceanographic Data
Exchange (IODE) of roe, is illustrated opposite.
83 .
Without doubt, the two major current problems in the provision of
marine meteorological and oceanographic services relate to :
(a)

Inadequacies, in both space and time, in marine data coverage, for
data from the marine atmosphere, at the atmosphere-ocean interface,
and below the sea surface. The figures on pages 62 and 63 show the
present global distribution of ships' weather reports and BATHY/TESAC
reports, respectively;

(b)

Coupled with these data inadequacies, growing demands from the user
community for marine services
specifically tailored
to user
requirements, involving ever-greater precision and detail .

84 .
The WMO Marine Climatological SUITUllaries Scheme was established by
Cg-IV to provide a comprehensive marine climatological data base and related
climatological analyses over the global oceans, for the benefit of Members in
the provision of marine services. Under the scheme, eight Members of WMO were
allocated areas of responsibility for the collection of marine data and the
provision of SUITUllaries.
The _f igure on page 64 shows the eight areas of
responsibility under this scheme. Despite the inadequacy of the data base,
particularly for certain ocean areas and at certain times, the scheme operates
well. Increasingly, however , it will have to respond to:
(a)

The rapidly developing requirements of the WCP, in particular the WCRP;

(b)

The
evolving requirements
climatological data ;

(c)

New technological developments in the mass storage and retrieval of
large data sets;

(d)

New marine data types
remote-sensing technology.

of

and

the

marine

sources,

user

community

particularly

related

for

to

85 .
Specialized education and training in marine meteorology and physical
oceanography is presently offered at universities and similar institutions,
primarily in developed countries, and through some WMO Regional Meteorological
Training Centres. Limited numbers of fellowships are offered for the training
of specialists in marine meteorology from developing countries, and a series
of training seminars
in marine meteorological services is currently
operating.
Cl ea rly, however, in view of the rapid evolution in marine
obs ervation and s ervice techniques and the developing requirements of marine
users , a rapid expansion in s pecial i zed tra ining in marine meteorology must
take place, part i cul a r ly t o enable deve l oping countries to t a ke a grea te r pa rt
in the Marine Met eoro l ogy and Associated Oc eanographi c Activi ties Programme.
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Major influences 1988-1997
86 .
The role that the oceans play in the world economy and the impact that
severe marine environmental conditions have on man's activities in the ocean
regions are growing very rapidly . As the economic and social investments rise
even more rapidly, because of the advent of extremely sophisticated and
expensive ships and structure s and because of the ever-increasing utilization
of the oceans in many aspects of human activity, there is a need for a
continuous evaluation of the marine meteorological services programme.
87.
While for many years the marine meteorological services programme was
directed to enhancing the safety of ships transiting the open oceans, emphasis
must now be extended to the main ports and harbours and coastal environs . It
is here that the super-ships, which are designed to cope with high seas
conditions successfully and are becoming increasingly automated, are most
vulnerable
to
local
variations
in meteorological
and oceanographic
conditions. At the same time, the diversity and extent of other activities in
the coastal and offshore environment are placing an ever-greater strain on the
environment itself and on the services which are provided to support these
activities.
88.
Although services for the high seas will also require modification,
the character of the changes there will be more in the nature of fine
adjustments to present activities, and a general heightening of the level of
sophistication of services will be inevitable.
89.
The following environmental
information
anticipated for modernly-equipped ports:

and

services

may

be

(a)

Precise local - scale analyses and forecasts of weather and water
conditions in channels and fairways, docking areas and anchorages;

(b)

A real- time observing and reporting system that provides a continuous
stream of meteorological and oceanographic parameters;

(c)

A central facility in which the continuously acquired
evaluated, processed and prepared for dissemination; and

(d)

A near-real- time forecast and warning data dissemination system that
ensures continuous delivery to the users in minimum elapsed time.

data

are

90.
These port services will necessarily have to deal primarily with
presently observed conditions, but they will also provide outlooks to 12 to 24
hours routinely.
In effect, the requirements encompass a system much like
aviation, where all aspects of the marine environment will be directed to the
safe, efficient and rapid conduct of marine business in confined quarters.
91.
While the basic requirements and general shape of the services
programme for main ports and harbours also apply to coastal services, the
geographical spread of marine activities is larger, less concentrated, and
comprises a wider array of users.
Both meteorological and oceanographic
information will have to be acquired, compiled and prepared into forecast and
warning packages for a variety of users.
Specific elements required in
services by these users include :

- 66 -

•
•
•
•
•

•
•
•
•

Waves, surf, shore erosion;
Coastal currents;
Tidal anomalies, storm surge and coastal flooding;
Oceanographic parameters relevant to successful fishing operations;
Mesoscale
meteorological
forecasts
affecting
operations
of
off-shore oil and gas platforms, coastal indus tries and coastal
engineering works;
Small-scale, severe weather phenomena;
Hazardous substance trajectory forecasts (e .g. oil spills from
wellhead failures, ship disasters) ;
Forecasts of atmospheric dispersion of gases from offshore
platform accidents;
Sea ice, marine superstructure icing, fog.

92.
Farther from shore, the density and diversity of marine activities
becomes lower.
Nevertheless, safety, economy and efficiency remain primary
objectives of this community.
A suite of services for such users must be
tailored to the general operating requirements of a community that generally
does not return to port every night.
Dissemination systems and forecast
updating requirements are in this case more critical than for the inshore
users.
A growing list of oceanographic parameter requirements is emerging
from these users and it is logica l that they also be integrated into the
present meteorological forecast and warning system .
Particular user groups,
in both the coastal and offshore regions, whose service requirements are
seeing very rapid expansion include fisheries, aquaculture and recreation .

93 .
While modern merchant vessels generally do not have as many concerns
about hazards to safety and seakeeping as previously, daily operating and
insurance costs have grown enormously.
In the foreseeable future, sai ling
plans will be required for all major highly-automated ships engaged in
trans-oceanic trade.
More precise extended- period forecasts of open ocean
winds and wave spectra will become essential, as · will surface current, water
temperature , current system boundaries and related oceanographic info rmation.
In addition, new modes of communi cation between ship and shore (in particular
satellite telemetry) will become routine elements of an improved high seas
services programme.
Finally, there are many problems still to be overcome
regarding
the
standardization,
co- ordination
and
harmonization
of
meteorological services to shipping, so as to avoid confusion for mariners.

94.
The future marine meteorological services programme will require
substantial support from the World Weather Watch system.
At the same time,
the user community which it serves also constitutes a vital part of the
surface meteoro logical observation programme that is essential to the
production of routine public forecasts and warnings on land, especially in
maritime coastal regions . The marine services data acquisition and processing
system necessary to support the improvements noted previously must therefore
be an essential component of the total programme .
It must become a
fully-co- ordinated stream of activities covering:
•
•
•

Observations including remote-sensed observations;
Communications including satellite communications;
Data processing and produc t formulation.
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95.
There have been a number of important scientific and technological
advances, now well established and involving some operational implementation
in the coming decade, which will impact significantly on the provision of
marine meteorological services by individual countries and on the Marine
Meteorology Programme in general.
These advances cover all aspects of the
programme (observations, communications, data analysis and storage and
forecasting techniques) and will require substantial efforts by individuals,
countries and institutions if their full benefits are to be realized. At the
same time, however, the potential benefits are enormous, in terms of the
quantity and quality of marine data, the types and quality of services to be
provided, and the level of interaction possible with the user community.
96.
Clearly a major and significant advance relates to the development of
satellite technology for both marine observations and marine communications.
Already, sea- surface temperatures (SSTs) derived from passive infra-red
imagery by orbiting and geostationary satellites are operationally available,
with a proven capability to provide the global and detailed SST mapping
required by the whole range of user interests. At the same time, the rapid
growth of the INMARSAT system for ship-shore communications, and of
satellite- based data collection systems such as those which use the
geostationary meteorological satellites or the Argos system, are already
forcing changes to established techniques for marine data collection and
marine product dissemination.
The coming generation of ocean-oriented,
operational or experimental satellites, due for launch from the late 1980s
onwards, and particularly carrying active sensors, promises unprecedented
quantities of data involving such parameters as sea-surface wind stress, sea
level, ocean wave spectra and ocean colour . It is also likely that the use of
INMARSAT (or similar systems) for marine communication will be almost
universal by the mid-1990s and this,
coupled with new international
regulations regarding maritime safety and distress, will necessitate further
substantial changes to marine meteorological services and oceanographic
services systems .
97.
Other ground- and aircraft-based remote-sensing systems for meteorological and oceanographic parameters are also now approaching operational
status. These systems generally involve active sensors for such parameters as
wind stress, wave spectra and ocean currents, and have potential applications
ranging from the provision of nowcasting services in coastal environments,
through tropical cyclone observations to the provision of specialized marine
climatologies and fundamental research in marine meteorology and physical
oceanography.
98.
Advances are also occurring in in situ observational techniques for
marine parameters. The further development of automated shipboard observation
systems, coupled with new satellite communications, is likely to enhance the
precision and reliability of ships' observations, and even further increase
the importance of the WMO Voluntary Observing Ships (VOS).
Ocean buoy
technology is also undergoing rapid development.
Such development involves
sensors, buoy design and communications systems, and applies to both moored
and drifting buoys. Already buoy-derived SSTs are being used as ground- truth
for
satellite SST calibration.
The future
inclusion of additional
meteorological sensors on drifting buoys, particularly for surface winds,
together with the possible development and deployment of multipurpose buoys
(for both meteorological and oceanographic purposes), will further enhance the
value of such buoys as ocean observation platforms.
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99.
Continued
developments
in
general
meteorological
forecast i ng
techniques for long-, medium- and short-range weather forecasting will impinge
significantly on the Marine Meteorology and Associated Oceanographic
Activities Progranune.
In particular, the
increasing use
of coupled
atmosphere-ocean models in this cont ext will place additional requirements on
ocean observing systems as well as holding great potential for the future
improvement in marine services . In addition , the deve lopment and widespread
application of specialized marine forecast techniques, such as for sea ice and
ocean waves and particularly involving the use of numerica l models, will also
increase the requirements for marine data and the potential for marine
services.
Finally, the expanding requirements of large-scale research
progranunes (increasingly including both meteorological and oceanographic
components), such as TOGA and WOCE, for marine data, will be an important
factor in the design and implementation of future ocean observing systems.
100.
There are a number of additional existing or potential developments in
the general area of marine meteorology and physical oceanography which will
significantly affect the evolution of the Marine Meteorology and Associated
Oc eanographic Activities Progranune . The most important of these relates to
the developing requirements for ocean services , particularly in conjunction
with or as extensions of existing marine meteorological services .
Such
requirements will of necessity result in considerable rationalization of
meteorologi cal and oceanog raphic services, and, indeed, of organizational
structures, at the nationa l
level.
At the international level,
the
organizational arrangements, 1n particular IGOSS, must reflect and if possible
anticipate such developments.
101.
The future decade wi l l also see, at the nationa l leve l , the continued
expans ion of specialized, complex and dedicated marine meteorological
services, directed to very specific user groups. Since the s e services will be
developed , and continue to exist, in pa rallel with the more genera l marine
met eorological services which are co- ordinated globally through the WMO Marine
Meteorological Services System, the Marine Meteorology and Associated
Oceanographic Activities Progranune must reflect this evolving two-tiered
structure of marine services .
102.
It requires no great prescience to anticipate continued rapid
development in computer technology and in its application to meteorol ogy and
oceanography.
While large, main- fra me computing systems will remain within
the capabiliti es only of major Meteorological Services in developed countries,
it is microcomputer systems which offer most benefit to the majority of WMO's
maritime Members. The increasing capacity and decreasing cost of such systems
are rapidly p l acing a range of activities in the storage and analysis of
marine data and in the provision of marine services within the purview of all
such Members.
103.
At the other extreme, however, the expected enormous increase in the
quantity (and quality ) of satellite-sensed marine data in the coming decade
will strain the capabilities of even the most powerful computing systems in
terms of basic data manipulation, analysis and archival.
While these data
will c l earl y have a great impact on the types and qualities of marine services
which may be provided, they wi l l also necessitate some radical readjustment to
traditional methods of data handl ing if the ful l benefits are to be realized .
104.
The env ironmental effects of many activities in and on the oceans a re
becoming at the same time more significant, better understood and of greater
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concern to society. Both Meteorological Services and WMO will be called upon
in future to provide greater attention to and support for the monitoring and
control of pollution in the ocean environment. At the same time, the Marine
Meteorology and Associated Oceanographic Activities Programme must also
reflect an awareness of the role of the oceans in atmospheric pollution and of
the effects of the exchange of pollutants between atmosphere and oceans.
105.
Finally, but by no means of least importance, are the planning and
regulatory activities of other international bodies concerned with the marine
environment.
In particular the Future Global Maritime Distress and Safety
System (FGMDSS) of the International Maritime Organization (!MO), which is
being phased-in over the coming decade , will have a significant though not yet
clearly defined impact on the marine forecast and warning services to be
provided by Members to ships on the high seas and in coastal wate rs. Of
similar i mportance will be any regulatory or advisory procedures developed by
!MO with regard to search and rescue operations at sea. On the other hand,
the Long-Term and Expanded Programme of Ocean Research (LEPOR) whi ch has been
developed and updated within the context of ICSPRO, carries implications for
the Marine Meteorology and Associated Oceanographic Activities Programme in
the prov1.s1.on of marine meteorological and physical oceanographic data in
support of ocean research programmes.
Clearly, the Marine Meteorology and
Associated Oceanographic Activities Programme must be able to respond to such
requirements at the international level so as to enable Members fully to
realize their individual responsibilities .
Specific objectives and plans 198 8-1997
106 .
The specific objectives for the decade 19 88-19 97 of the Marine
Meteorology and Associated Oceanographic Activiti es Programme are detailed as
follows:

(a)

To promote improvements in marine meteorological services to meet the
evolving needs of international shipping and the changing ship route
patterns;

(b )

To promote services in keeping with developments in the exp loitation
and conservat ion of living and mineral resources in the ocean;

(c)

To promote the development and application of ships' weather routeing
services;

(d)

To promote marine
activities;

(e)

To promote the development of marine services for ports and harbours,
including nowcasting services;

(f)

To keep pace with the rapid developments in marine telecommunications,
both conventional and satellite communications, for the efficient
dissemination of marine service products to the user community and to
promote their application;

(g)

To promote the further development and support of specialized marine
forecast and information services, including sea ice and tropica l
cyclones .

services in line with increasing coastal marine
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(a)

To improve the oceanic coverage for sub-surface
(priority being given to temperature) through :

data

collection

( i)

Increased submission of BATHY, TESAC and other data onto the
GTS by research ships within IGOSS;

(ii)

Further recruitment of VOS/ships-of-opportunity;

(iii)

Increased submission of data from moored and drifting buoys;

(b)

To encourage the real-time application of ocean data, e.g. to the
study of short-term climate variability, for fisheries and marine
pollution control;

(c)

To promote and co-ordinate the operational contribution of IGOSS to a
comprehensive ocean observing system;

(d)

To continue the ocean-basin-scale regional development of the IDPSS,
including
the
co-ordinated
prov1s1on of
ocean
services,
by
establishing appropriate Specialized Oceanographic Centres (SOCs);

(e)

To promote the exchange of operational ocean service products over the
GTS.

(a)

To pursue and expand the collection, storage and retrieval of the
global marine and ocean climatological data sets, including data from
remote-sensing technology, in particular global data sets with respect
to support for the WCP and to the application of marine
meteorological/climatological information · to the provision of marine
and ocean services, and to continue the development and operation of
the Marine Climatological Summaries Scheme;

(b)

To ensure the development and introduction of efficient and uniform
quality- control procedures for the collection and processing of marine
climatological data;

(c)

To further the development of a sea-ice observational/climatological
data set, including data from remote-sensing technologie s .

(a)

To improve ocean data coverage in s upport of the GOS of the WWW by
employing additional marine observing platforms, particularly by
promoting and co-ordinating the establishment and operation of fixed
and drifting buoy programmes;

(b)

To encourage the use of improved observing and data- collection systems
in the WMO Voluntary Obse r ving Ships'
(VOS) Scheme, including
automated surface and upper-air shipboard observing systems and marine
satellite communications;
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(c)

To promote the development of a composite ocean observing system;

(d)

To encourage the application of remote-sensing techniques in marine
observations .

(a)

To continue the development, updating and publication of guidance and
technical material such as marine meteorologica l guides, manuals ,
handbooks and reports ;

(b)

To continue the development and updating of operat ional manuals
(e.g. Vol. D) for marine meteorology and related oceanographic
activities.
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(a)

To promote and co-ordinate the development and application of specific
marine analyses and forecasts, taking account of the requirements of
user groups and availability of data;

(b)

To further the development of new techniques for in situ observations;

(c)

To encourage the development and application of remote-sensing
techniques as significant contributors to marine observing systems and
marine services;

(d)

To encourage activities relating to the intercomparison and combined
use of remotely-sensed and in situ ocean data.

(a)

To further internationa l co-operative activities in support of
development of marine meteorological services;

(b)

To encourage the use of the WMO Voluntary Co-opez;-ation Programme and
other co- operative programmes for this purpose.

(a)

To promote the transfer of information and techniques through the
convening of and support for training seminars, workshops, technical
conferences, etc;

(b)

To encourage the development of specialized training in marine
meteorology and physical oceanography in meteorological training
institutes and universities, including the WMO Regional Meteorologi ca l
Training Centres;

(c)

To promote the application of marine meteorological and climatological
information, including the education and training of users in the
utilization of this information.

the
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Implementation schedule
107.
Projects and time-scales designed to achieve the specific objectives
detailed in the previous section are contained in the following pages in a
time-line tabulation format . Explanatory notes, where necessary, are provided
on the tables. A separate table is given for each project, which may contain
a number of tasks.
Co-ordination with other programmes and activities
108.
AS a comprehensive programme, with interests covering a large range of
activities in meteoro l ogy and physical oceanography, the Marine Meteorology
and Associated Oceanographic Activities Programme must,
of
necessity,
co-ordinate closely with other programmes and activities both within and
outside WMO .
109 .
It is essential that both the Marine Meteorology and Associated
Oceanographic Activities Programme and IGOSS co-o rdinate and co-operate
closely with the World Weather Watch.
In partic ular, marine observations both
contribute to, a nd are an integral part of, the Global Observing System of the
WWW, at the same time as they provide a basis for the provision of mar ine
meteorological services.
These latter services themselves are, of course ,
dependent on the whole of the GOS and also form an integral part of the
overall Global Data-processing System.
Similarly, marine telecommunications
contribute to the Global Tel ecommunication System by acting as agents for
marine data collection and input to the GTS.
llO.
IGOSS is being developed as the oceanographic equivalent of the WWW
and is modelled closely on this system.
In particular,
the IGOSS
Telecommunication System is simply the GTS of WMO .
At t he same time, the
IGOSS Observing System and the IGOSS Data Processing Services System are
qualitatively similar to the GOS and the GDPS, respec tively.
While having
many separately identifiabl e aims, requirements , components and activities,
nevertheless
IGOSS
may often
be
seen as · interacting and reqUJ. r~ng
co-ordination with both the WWW and the Marine Meteorology and Associated
Oceanographic Activities Programme.
111.
Major factors in the further development of the marine climatological
and related ocean data base project of the Marine Met eorology and Associated
Oceanographic
Activities
Programme
concern
the
requirements
of
and
developments within the World Climate Programme.
The Marine Meteorology and
Associated Oceanographic Activities Programme must therefore co-ordinate
closely with the WCP in the development of marine climatologies.
Similarly,
Marine
Meteorology
and
Associated
Oceanographic
Activities
Programme
activities in the area of marine instrumentation must be co-ordinated closely
with those of the WMO Commission for Instruments and Methods of Observation
(CIMO).
112.
Clearly the major project of the Marine Meteorology and Associated
Oceanographic
Activities Programme
relating to education and training
activities must be co-ordinated closely with the WMO Education and Training
Programme in all aspects, in particular including the convening of and support
for training seminars and workshops in marine meteorology and encouragement
for the development of specialized training in marine meteorology and physical
oceanography .
Co-ordination of the Marine Meteorology and
Associated
Oceanographic Activities Programme with the Technical Co-operation Programme
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must occur particularly in the area of implementation support activities,
including the further development of marine meteorological services in
developing countries. Regional activities and programmes are vital to the
further development of a number of aspects of the Marine Meteorology and
Associated Oceanographic Activities Programme, in particular in the areas of
marine observing systems, marine telecommunications, in the prov~s~on of
marine meteorological services and in the expansion of IGOSS .
Actions
i nvolving the regional associations are clearly indicated in the detailed
programme activities and close co-ordination is maintained at all times .
113.
Externally to WMO, the Marine Meteorology and Associated Oceanographic
Activities Programme must co-operate and co-ordinate close ly with the
Intergovernmental Oceanographic Commission of Unesco, particularly in the
fie ld of operational oceanography. The major mechanism for such co-operation
is, of course, IGOSS. At the same time, co-ordination is also maintained with
IOC in the field of ocean observations, for example using drifting buoys and
meteorological and oceanographic satellites, in addition to the largely
ship-oriented sub-surface data collection programme of IGOSS. Finally, the
IOC Training, Education and Mutual Assistance (TEMA) in marine scienc e
programmes will be of value to WMO in providing specialized training in marine
meteorology and physical oceanography .
114.
Co-operation in ocean affairs generally with the United Nations and
other UN specialized agencies (e.g. FAO, IMO, UNEP, Unesco) takes place in the
context of the Inter-Secretariat Committee on Scientific Programmes Relating
to Oceanography (ICSPRO). This is particularly manifest in WMO contributions
to the development and updating of the Long-term and Expanded Programme of
Oceanic Exploration and Research (LEPOR), as well as in co-ordination in such
areas as marine pollution and the provision of regulatory material for the
safety of international shipping.

*

*

TIME-LINE CHARTS
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Note:

Key to major events indicated on the following time-line c h arts :
G - Guidance
M - Meeting
R - Report
Severa l
"M"
indi cates that for a given tas k a meeting is required.
tasks can be covered by one and the same meeting, the refore on the
time- line charts the nwnber of
"M"
marks does not g ive the total
nwnber of me etings .

MAJOR PROGRAMME 4:
PROGRAMME 4. 3:

PROJECT 43.1

APPLICATIONS OF METEOROLOGY PROGRAMME
MARINE METEOROLOGY AND ASSOCI ATED OCEANOGRAPHIC ACTIVITIES PROGRAMME

MARINE METEOROLOGICAL SERVICES

TASKS

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
ICHH

lea

t:g

CMH

BY WHOM

RESOURCES

COMMENTS

lrMM

(a) Marine meteorological ser vices
for the high seas
l.

Monitoring of marine user
requirements and maki ng
recommendations for relevant
HMS including updating the
Guide to and Manual on MMS

~.

Co-ordination of MMS with other
related organizations such as:

M

G

M

G

la) IMO (navigational warnings and
search and rescue operations);
(b) IOC (oceanographic services,
IGOSS)

3.

Revision and updating of
"Marine services programme
to the year 2000"

4.

Promotion and organization
of MMS on a regional basis;
as appropriate

R

R

---

-··-

Members
Secretariat
CHH
Regional associations

National
RB
RB
RB

Secretar i at
Members
CMH

RB
National
RB

CMM

RB

Regional associations
Members
Secretari at

RB
Nat ional
RB

Recommendations for
implementation by Members

_,

-..1

At regular intervals
(4 years). Input from
Members and use r groups

MAJOR PROGRAMME 4:
PROGRAMME 4.3:

PROJECT 43. 1

APPLICATIONS OF METEOROLOGY PROGRAMME
MARINE METEOROLOGY AND ASSOCIATED OCEANOGRAPHIC ACTIVITIES PROGRAMME

MARI NE METEOROLOGICAL SERVICES

TASKS

1988 1989 1990 1991 1992
C:MM

~a

~993

MM

1994 1995 1996 199/

BY WHOM

RESOURCES

COMMENTS

,..MM

~a

1

b) Services for resources
exploitation
M

Members
Secretar iat

National
RB

CMM
Secretariat

RB
RB

Co -ordination of services and
requirements with relevant
user organizations, e.g. FAO,
E & P Forum

Secretariat
Members

RB
Nat i onal

~·

Expert missions to advise on
requ irements of developing
countries in the provision of
services

CMM
Secretariat

RB
RB

5.

Provision of training and
facilities consequent on (4)

Secreta r ia t
Members
Fellowships
National

RB
VCP

1.

Organization of workshops
on the application of
satellite SST and ocean colour
data to marine services

2.

Updating the Manual and Guide
to include satellite-based
services, as above

~·

M

f,

M

f,

Support for national
Meteorological Services in the
development and establishment
of marine meteorological
services directed to ocean
pollution monitoring and control

CMM
Membe r s
Secretariat

'

RB
National
RB
VCP

-...1

' Q)

As required

I

,_

6.

At regular intervals,
as appropriate

MAJOR PROGRAMME 4:
PROGRAMME 4.3:

PROJECT 43. 1

APPLICATIONS OF METEOROLOGY PROGRAMME
MARINE METEOROLOGY AND ASSOCIATED OCEANOGRAPHIC ACTIVITIES PROGRAMME

MARINE METEOROLOGICAL SERVICES

TASKS

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
MM

!ro

C'MM

lr~

BY WHOM

RESOURCES

COMMENTS

lrMM

(c) Ships' weather routeing services
1.

Preparation and publication of
Technical Notes on:

R

CMM
Secretariat

RB
RB
Members

Input from Members and
users. Implemention by
Members

CMM

RB

Input from Members

(a) Economics of ship routeing;
(b) Techniques for ship routeing

2.

3.

Review of (1) and other
guidance material

Continued publication of
information on ship routeing
services

R

-...1
1.0

Secretar i at

RB

MAJOR PROGRAMME 4:
PROGRAMME 4.3:

PROJECT 43. 1

APPLICATIONS OF METEOROLOGY PROGRAMME
MARINE METEOROLOGY AND ASSOCIATED OCEANOGRAPHIC ACTIVITIES PROGRAMME

MARINE METEOROLOGICAL SERVICES

TASKS

1988 1989 1990 1991 1992 1993 1994 1995 1996 199/
lr:a

MM

lea

CMM

BY WHOM

RESOURCES

COMMENTS

ICMM

(d) Marine servi ces for coastal ,
port and harbour activities
1.

Provis ion of guidance material
on specialized/localized marine
s ervice facilities for ports
and coastal areas

M

Review of nowcasting / short - term
and localized forecasting
techniques for marine areas

M

R

M

CMM
Secretariat

RB
RB

Implementation of
services by Members

CMM
Secretar iat

RB
RB

Continuous
CO

0

Support for the application of
remote sensing techniques to
marine observations in coastal
areas (including HF radars)

~.

jS .

Review of user requirements
and co-ordination with
appropriate organizations,
e.g. !MO, etc .

Co-ordination of se r vices on
a regional basis, as required

R

R

M

M

Members
Secretar iat
CMM

National
RB
RB

Members
Sec re tan at
Regjonal associations
CMM

National
RB
RB
RB

Regional associations
Members

RB
National

Continous

I
I

I
I

MAJOR PROGRAMME 4:
PROGRAMME 4.3:

PROJECT 43. 1

APPLICATIONS OF METEOROLOGY PROGRAMME
MARINE METEOROLOGY AND ASSOCIATED OCEANOGRAPHIC ACTIVITIES PROGRAMME

MARINE METEOROLOGICAL SERVICES

TASKS

1988 1989 1990 1991 1992 1993 1994 1995 1996 199
MM

ICQ

CMM

CQ

BY WHOM

RESOURCES

COMMENTS

ICMM

(e) Marine telecommunications
1.

Disseminate changes in HMS
requirements due to the
introduction of INMARSAT/
NAVTEX/FGMDSS

2.

Co-ordination of HMS activities
with INMARSAT through regular
consultation and the preparation
of WHO requirements, etc.

G

G

M

M

CMM
Secretariat

RB
RB

Secretariat
CMM

RB
RB
CXl
I

I

3.

Promotion of the use of INMARSAT
for the dissemination of marine
products

j-1.

Review of any other telecommunications developments and
improvement of conventional
serv ices

5.

Development of appropriate
cost-sharing mechani sms for
INMARSAT use

R

M

R

R

M

Members
Secretariat

National
RB

CMM

RB

Members
Secretariat
Regional associations

National
RB
RB

Earlier, if required.
Possi ble regionally based
schemes

I-'

MAJOR PROGRAMME 4:
PROGRAMME 4.3:

PROJECT 43. 1

APPLICATIONS OF METEOROLOGY PROGRAMME
MARINE METEOROLOGY AND ASSOCIATED OCEANOGRAPHIC ACTIVITIES PROGRAMME

MARINE METEOROLOGICAL SERVICES

TASKS

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

:a

MM

iCMM

lr:a

BY WHOM

RESOURCES

HH

COMMENTS
I

(f) Specialized marine meteorological
services
1.

Sea ice: Study of user
reQuirements and recommendation
of service changes as
appropriate, including
suitable formats

2.

Preparation of guidance material
on methods of predicting sea-lee
growth, drift, decay

R

R

R

Members
Secretariat
CMM

National
RB
RB

CMM

RB
CXl

N

I
I

3

Preparation and review of guidance
material on forecasting of
tropical cyclone waves and
storm surges and support for
implementation of such services

R

R

CMM
Secretariat
Members
Regional associations

RB, VCP
UNDP
National
RB, VCP

MAJOR PROGRAMME 4:
PROGRAMME 4.3 :

PROJECT 43.2

APPLICATIONS OF METEOROLOGY PROGRAMME
MARINE METEOROLOGY AND ASSOCIATED OCEANOGRAPHIC ACTIVI TIES PROGRAMME

OCEANOGRAPHIC SERVICES

TASKS

1988 1989 1990 1991 1992 1993
MM

994 1995 1996 199/

:a

1~"MM

~a

BY WHOM

RESOURCES

COMMENTS

MM

(a) Sub-s urface data coverage
1.

Studies on data density
requi r ements, in co-ordination
with IOC

2.

Suppor t for the Drifting Buoy
Co- operation Panel in the
devel opment of oceanographic
data collection programmes

R

Members
Secretar ia t
JWC for IGOSS

Nationa l
RB
RB

Secretariat
Members

RB
Nationa l

CXl

w

3.

Regiona l implementation
co- ordination meetings for
IGOSS (see also Project 43.2
(b ) to ( f ) )

M

M

M

M

M

Members
Secretariat
Regional associations

Nationa l
RB
RB

i

q.

Further recruitment of shipsof-oppo rtunity and provision
of i nst ruments and appropriate
te lecommun i cat ions fac ilities

Member s
Secretariat
JWC f or IGOSS

National
RB
RB

5.

Promoti on of I GOSS amongst
oceanogra phic resea r ch
community

Members
Secretariat
Regional associations

Nat io na l
RB
RB
I

-~

MAJOR PROGRAMME 4:
PROGRAMME 4.3:

PROJECT 43.2

APPLICATIONS OF METEOROLOGY PROGRAMME
MARINE METEOROLOGY AND ASSOCIATED OCEANOGRAPHIC ACTIVITIES PROGRAMME

OCEANOGRAPHIC SERVICES

TASKS

1988 1989 1990 1991 1992 1993 1994 1995 1996 199
~MM

I~ a

MM

l~a

BY WHOM

RESOURCES

COMMENTS

lrMM

( b ) Real - time application of ocean
data
1.

Co- ordination of prepar at i on
and dist r ibution of IDPSS
and MMS prod ucts (see al so
Pr oject 43.2 (d) )

JWC for IGOSS
Secr etariat
Members

RB
RB
National

2.

Co- ordination of CMM/ IGOSS
acti vities with other
organizations and prog r ammes
e.g. FAO/UNEP/WCP, etc.
(see al so Project 43.1 (b) )

Secr etariat

RB

Monitoring of us er requirements
for ocean da t a and pr oducts

Members
Secretariat

3.

CX)

110>

National
RB
---

-

--

MAJOR PROGRAMME 4:
PROGRAMME 4.3 :

PROJECT 43.2

APPLICATIONS OF METEOROLOGY PROGRAMME
MARINE METEOROLOGY AND ASSOCIATED OCEANOGRAPHIC ACTIVITIES PROGRAMME

OCEANOGRAPHIC SERVICES

TASKS

1988 1989 1990 1991 1992 1993 1994 1995 1996 199/
CMM

r:a

ICMM

Ca

BY WHOM

RESOURCES

COMMENTS

CMM

(c) Contribution of IGOSS to
comprehensive ocean observing
system
1.

Co- ordination of the
requirements for sub - surface
observations for WMO and IOC
prograrrrnes

JWC for IGOSS
Secretariat

RB
RB

2.

Establishment of Specialized
Oceanographic Centres (SOCs)
as required (see also
Project 43.2 (d))

Members
JWC for IGOSS
Secretariat

National
RB
RB

With WCRP

CX>
L/1

MAJOR PROGRAMME 4:
PROGRAMME 4.3:

PROJECT 43.2

APPLICATIONS OF METEOROLOGY PROGRAMME
MARINE METEOROLOGY AND ASSOCIATED OCEANOGRAPHIC ACTIVITIES PROGRAMME

OCEANOGRAPHIC SERVICES

TASKS

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
MM

t:a

f"'MM

lea

BY WHOM

RESOURCES

COMMENTS

MM

(d) Ocean-basin-scale reg ional
development of IDPSS
1.

Preparation of jo i nt WMO/IOC
guidance material (see also
Project 43.2 (e))

r,

G

JWC for IGOSS
Secretariat

RB
RB

:

2.

Implementation co -ordination
meetings for IGOSS at
regu lar intervals

M

M

M

M

Members
Secretariat
Regional associations

National
RB
RB
CO

"'
3.

Members
JWC for IGOSS
Secretariat

Establishment of SOCs (see
also Project 43.2 (cll
'--

National
RB
RB

MAJOR PROGRAMME 4:
PROGRAMME 4.3:

PROJECT 43.2

APPLICATIONS OF METEOROLOGY PROGRAMME
MARINE METEOROLOGY AND ASSOCIATED OCEANOGRAPHIC ACTIVITIES PROGRAMME

OCEANOGRAPHIC SERVICES

TASKS

1988 1989 1990 1991 1992 1993 1994 1995 1996 199
CMM

Co

CMM

Co

BY WHOM

RESOURCES

COMMENTS

CMM

e) Operational ocean service
product exchange
1.

Review and updating of guidance
material

2.

Continuous review of the state
of and requirements for
ocean service products

G

G

JWC for IGOSS
Secretariat

RB
RB

Members
Secretar iat

National
RB

0)

-..J

3.

To develop, as necessary,
appropriate code forms for
individual ocean parameters

JWC for IGOSS
Secretariat
Members

RB
RB
National

As required

MAJOR PROGRAMME 4:
PROGRAMME 4.3:

PROJECT 43.3

APPLICATIONS OF METEOROLOGY PROGRAMME
MARINE METEOROLOGY AND ASSOCIATED OCEANOGRAPHIC ACTIVITIES PROGRAMME

MARINE CLIMATOLOGICAL AND RELATED OCEAN DATA BASE

TASKS

1988 1989 1990 1991 1992 1993 1994 1995 1996 199
~~'MM

CMM

lr:;g

CCl

BY WHOM

RESOURCES

COMMENTS

iCMM

(a) Global marine meteorological
and ocean climatological data sets
1.

Sea ice - Provision of support
for WCP (see also Project 43.3
(c))

CMM
Secretariat
Members

RB
RB
National

As required, co-ordinate
with WCP

2.

Co- ordination of marine
climatological requirements
with WCP and provision of
technical advice on exchange
and archival of such data

Members
CMM

National
RB

With WCP

3.

Study operationally and
scientifically useful marine
data, e.g. from remote sensing
and numerical modelling
activities with a view to
archival and exchange

CMM
Members

RB
National

4.

Evaluation of marine
climatological data exchange
for special projects

CMM

RB

5.

Review of implementation of
Marine Climatological Summaries
Scheme

CMM
Secretar iat
Members

RB
RB
National

6.

Study the possibility of a
climatic atlas of the world
ocean

R

CMM

RB

7.

Develop, as reQuired, the
marine section of the
World Climatic Atlas

G

CMM

RB

----

R

M

!

CO
CO

Continous - as required

With WCP

MAJOR PROGRAMME 4:
PROGRAMME 4.3:

PROJECT 43.3

APPLICATIONS OF METEOROLOGY PROGRAMME
MARINE METEOROLOGY AND ASSOCIATED OCEANOGRAPHIC ACTIVITIES PROGRAMME

MARINE CLIMATOLOGICAL AND RELATED OCEAN DATA BASE

TASKS

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
,_MM

_Cg_

CMM

IC!!

BY WHOM

RESOURCES

COMMENTS

I

CMM

(b) Quality-control procedures
l.

Reviewing material in WMO
publications, including the
recommendation of minimum
standard s for automatic quality
control

2.

Publication and distribution of
quality-control standards

M

G

CMM

RB

Secretariat

RB

For implementation
by Members
CO
1.0

MAJOR PROGRAMME 4:
PROGRAMME 4.3:

PROJECT 43.3

APPLICATIONS OF METEOROLOGY PROGRAMME
MARINE METEOROLOGY AND ASSOCIATED OCEANOGRAPHIC ACTIVIT IES PROGRAMME

MARINE CLIMATOLOGICAL AND RELATED OCEAN DATA BASE

TASKS

1988 1989 1990 1991 1992 1993 1994 1995 1996 199t
lea

MM

leMM

lea

BY WHOM

RESOURCES

COMMENTS

rMM

(c ) Sea-ice c1imatological data
1.

Es tablishment of a global,
computer-compatible , sea-ice
data bank to include historical
s ea- ice chart data

M

G

CMM
Members

RB
Nat i onal

With WCP

.

2.

Revising and promot ing
international co-operation
in improving the methodology
for the acquisition, exchange,
processing, storage and
dissemination of sea-ice data
i ncluding remote-sens ing techniques

M

CMM
Secretariat
Members

M

RB
RB
National
\..0

0

-

MAJOR PROGRAMME 4:
PROGRAMME 4.3:

APPLICATIONS OF METEOROLOGY PROGRAMME
MARIN E METEOROLOGY AND ASSOCIATED OCEANOGRAPHIC ACTIVITIES PROGRAMME
I

PROJ ECT 43.4

SYSTEMS FOR MARINE AND OCEAN OBSERVATIONS AND DATA COLLECTION

i
TASKS

1988 1989 1990 1991 1992 1993 1994 1995 1996 199

BY WHOM

RESOURCES

COMMENTS

I
!

MM

Ca

CMM

r:CI

lrMM

(a) Addi t ional marine observing
platforms
1.

Studies on marine data density
requirements (see al so
Project 43 . 4 (d))

2.

Support for Drifting Buoy
Co-operation Panel (see also
Project 43 . 2 Call

r----R

R

R

CMM
Secretariat

RB
RB

Review e very fou r years

Members

National

In conjunction with IGOSS

Secretariat

RB
1.0
~

MAJOR PROGRAMME 4:
PROGRAMME 4. 3:

PROJ ECT 43.4

APPLICATIONS OF METEOROLOGY PROGRAMME
MARINE METEOROLOGY AND ASSOCIATED OCEANOGRAPHIC ACTIVITIES PROGRAMME

SYSTEMS FOR MARINE AND OCEAN OBSERVATIONS AND DATA COLLECTION

TASKS

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
MM

ICCI

ICMM

ICCI

BY WHOM

RESOURCES

ICMM

( b) WMO Voluntary Observing Ships'
(VOS) Scheme
1.

Improvement of the WMO VOS Scheme

COMMENTS

'

I
M

M

(a) Improved quality of observations;

'

Members
CMM
Regional associations

(b ) Automation of observa ti ons as
far as practicable;

National
RB
RB

( c ) Fur t her r ecruitment of ships in
data-spars e areas

II
I

12.

Dat a collection from mobile
s hips through maintaining marine
communication systems, especially
automated s hipboard obs erving
systems, ASAP and marine
satellite communications
(incl uding INMARSAT and
geos tationary meteorological
s at ellites) (see also
Project 43.4 ( c))

3.

Co-operation with Service Argos
for t he collection of ocean data

14-

Investigation of use of pleasure and other small craft for ocean
weat her dat a ( e.g. through
a utomated observations and
Ar gos PTTs )

M

G

M

CMM
Members

RB
National

Secretariat

RB

CMM
Secretariat
Members

RB
RB
National

I

1.0

N

MAJOR PROGRAMME 4:
PROGRAMME 4.3:

PROJECT 43.4

APPLICATIONS OF METEOROLOGY PROGRAMME
MARINE METEOROLOGY AND ASSOCIATED OCEANOGRAPHIC ACTIVITIES PROGRAMME

SYSTEMS FOR MARINE AND OCEAN OBSERVATIONS AND DATA COLLECTION

TASKS

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

tMM

I': a

ICMM

ta

BY WHOM

RESOURCES

COMMENTS

!rMM

( c) Composite ocean observing
systems, including remote sensing
techniques
l.

Marine data density studies

R

CMM
Secretariat

RB
RB

I
!

2.

Secretariat
CMM

Co-ordination with IOC in
development of composite
systems

RB
RB

Also with WCRP and
JWC for IGOSS

I

1.0

w

3.

Preparation for processing and
archival of satellite ocean data
(including priorities and
procedures)

4.

Workshops for satellite data
At regular intervals

5.

Specificati on of requirements
for ocean parameters

M

CMM
Members

R

M

Members

M

R

RB
National

R

Secretar iat

RB

CMM
Members
Secretar iat

RB
Nat ional
RB

National

Review every four years

I

MAJOR PROGRAMME 4:
PROGRAMME 4.3:

APPLICATIONS OF METEOROLOGY PROGRAMME
MARINE METEOROLOGY AND ASSOCIATED OCEANOGRAPHIC ACTIVITIES PROGRAMME
..

PROJECT 43.5

I

INFORMATION EXCHANGE ON MARINE TECHNOLOGY AND SERVICES

TASKS

1988 1989 990 1991 1992 1993 1994 1995 1996 199

;g

MM

Ml1

r;q

BY WHOM

RESOURCES

COMMENTS

ICMM

(a) Publication of guidance and
technical material
1.

Preparation of guidance material
on marine meteorological /
oceanographic services

2.

Preparation and publication of
guidance material on services
to shipping in areas of ice

3.

Preparation and updating of a
Technical Note on the Processing
of Marine Data (control, objective
analysis, forecast/calculation)

R

4.

Preparation and updating of a
Technical Note on the Use of
Satellite Data on HMS

R

5.

Review and updating of Guide to
Meteorological Instrument and
Observing Practices

6.

Regular updating of Guide to
Wave Analysis and Forecasting
by continuous monitoring of
techniques

G

CMM
Secretariat

RB
RB

CMM
Secretariat

RB
RB

R

CMM

RB

Updated as required in
cycle with CMM

R

CMM

RB

Updated as required
in cycle with CMM

CMM
Secretariat

RB
RB

CMM
Members
Secretariat

RB
National
RB

G

G

1.0

G

G

--

-

G

G

----

Continuous monitoring

~

MAJOR PROGRAMME 4:
PROGRAMME 4.3:

PROJECT 43.5

APPLICATIONS OF METEOROLOGY PROGRAMME
MARINE METEOROLOGY AND ASSOCIATED OCEANOGRAPHIC ACTIVITIES PROGRAMME
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ANNEX
Res . 25 (Cg-X) - SECOND WMO LONG-TERM PLAN
THE CONGRESS,
NOTING Resolution 34 (Cg-IX) - WMO Long-term Plan - that implemented
the long-term planning process in the WMO system,
CONSIDERING:
(1)
That the challenges facing the world today
such as the
rapidly increasing world population requiring ever-increasing supplies of
food, water and energy; the devastating effects of tropical cyclones, f l oods,
droughts and desertification; the potential effects of the changing balance
of minor constituents of the atmosphere; the threat of c l imate changes; and
the environmental effects impinging on a variety of human activities - place
increasing demands upon Members to provide more extensive, more effective and
more diverse meteorological and hydrological services,

(2)
That, because the atmosphere and hydrosphere are global in
extent, the services that are needed to enable nations to meet those
cha ll enges require the co-ordinated efforts of Members within a framework of
strengthened international co-operation 1n met eorology and operational
hydrology,
(3)
That the introduction of long-term planning is enabl ing WMO to
play a more active and effective role in the international co-ordination of
activities and facilities needed to provide the services that will assist
Members to meet the se challenges,
ADOPTS, under the provisions of Article 8 (a), (b) and (c) of the WMO
Convention, the Second WMO Long-term Plan (hereinafter called "the Plan") for
the period 1988- 1997 consisting of:
Part I -

Overall policy and strategy;

Part II - Programme plans:
Vol.
Vol.
Vol.
Vol.
Vol.
Vol.
Vol.

1 - The World Weather Watch Programme;

2 - The World Climate Programme;
3 - The WMO Research and Development Programme;
4 - The WMO Applications of Meteorology Programme;

5 - The WMO Hydrology and Water Resources Programme;
6 - The WMO Education and Tra ining Programme;
7 - The WMO Technica l Co-operation Programme;

REQUESTS the Secretary-General to arrange fo r the publication and
distribution to all Members and constituent bodies of WMO - and to othe r
international organizations as appropriate - of Parts I and II of the Plan;
STRONGLY URGES Members t o take the Plan into account 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;

- 106 -

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
Eleventh Congress.

