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FOREWORD
The Third WMO Long-term Plan, for the period 1992 to 2001, was
approved by Eleventh Congress by its Resolution 28 (see annex). The Plan
comprises Part I
Overall policy and 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 Public Weather Services Programme,
the Agricultural Meteorology Programme, the Aeronautical Meteorology Programme
and the Marine Meteorology and Associated Oceanographic Activities Progra!Thne.
It was developed through direct contributions by many WMO Member countries
under the auspices of the WMO Executive Council and the Technical Commissions
for Basic Systems (CBS), for Agricultural Meteorology (Cl>.gM), for Aeronautical
Meteorology (Cl>.eM) 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 proV1s10ns of Article 8 (a), (b) and
(c) of the WMO Convention by which Eleventh 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 canying out their national
programmes in meteorology and operational hydrology, as well as
in their participation in the Programmes of the Organization;

•

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

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

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

APPLICATIONS OF METEOROLOGY PROGRAMME 1992-2001
INTRODUCTION

Purpose and scope
l.
A principal purpose of national Meteorological Services is to apply
meteorological data and knowledge to the pursuit of national social, economic
and cultural goals and sustainable development. Since weather and climate are
pervasive influences on human activities, weather and climate information have
a very wide range of applications. Present applications of meteorology and
those of importance for the next decade will include services supporting
natural disaster rni tigation (tropical cyclones, floods, severe weather); the
welfare of citizens; safety, regularity and economy of transport; improved
food production and processing; energy production and distribution; tourism
and recreation; building and civil engineering; water supply and use; the
reduction of local and regional air pollution; protection of the global
environment; assessment of climate change and variability; alleviation of the
effects of marine and water pollution and the accidental release of hazardous
substances.

2.
The purpose of the Applications of Meteorology Programme is to
facilitate the application of meteorology, in all countries, for the
attainment of national sociaL economic and cultural goals and sustainable
development.
The programme includes the application of meteorology through
the
prov~s~on
of
agreed
services
to
internationally
co-ordinated
weather-affected activities such as, for example, agricultural activities and
air and marine transport. It also aims at assisting national Meteorological
and Hydrological Services in improving weather services to the general public
and in developing guidelines on how best to use these services.
3.
Most applications wi 11 be supported by elements of one or more WMO
Programmes and many national applications of meteorology will be very specific
to particular needs. The WMO Applications of Meteorology Programme focuses on
those main areas of applications that are very important to alL or a very
large number of, Members of the Organization and on those areas in which
international collaboration is necessary to help ensure the provision of
agreed services.
Overall objectives
4.

The overall objectives of the Programme are:
(i)

To co-ordinate the provision of national meteorological services
in pursuit of national social, economic and cultural goals and
sustainable development;

(ii)

To facilitate the prov1s~on of required or recommended
meteorological services for international activities.

Programme organization
5.

The Applications of Metorology Programme includes four sub-programmes:
•

Public Weather Services Programme;
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•

Agricultural Meteorology Programme;

•

Aeronautical Meteorology Programme;

•

Marine Meteorology
Programme.

and

Associated

Oceanographic

Activities

6.
The Applications of Meteorology Progcarrune sets out the activities of
WMO necessacy to cespond to usec cequicements in the fields of agcicul tuce,
aeconautical and marine meteorology and foe the provision of forecasts and
warnings to the general public.
!n a time of increasing awareness of the
possible benefits of meteorological secvices, effocts ace cequiced to improve
their efficiency, making use of modem 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 pcogrammes
but contcibute also to theic implementation on a national level.
In this
context a continuous dialogue between users and Meteorological Secvices is of
vi tal importance to ensuce mutual information on the latest developments in
science and technology, which influence both requicements and secvices.
Co-operation between meteorology and other bcanches of science dealing with
agricultuce, aeronautics and oceanography is of particular impoctance.
7.
The WMO Commission for Basic Systems (CBS) has been assigned the
general responsibility foe the Public Weather Secvices Programme (PWSP). As
the PWSP has strong intercelationships, cutting across virtually all othec WMO
prograrrunes, it will require co-ordination, input and participation from all
WMO constituent bodies. Furthermore, some special activities within the PWSP
may require specialized input from co-opecating institutions, the mass media,
and the general public.
The WMO Commission for Agricultural Meteocology
(CAgM) provides scientific and technical suppoi:t for the implementation of
the AgMP. The Agricultural Meteocology Prograrrune has also close connections
and corrunon activities with the World Climate Pcogramme and with the Wodd
Weather Watch Programme.
The objectives of the Aeronautical Meteocology
Pcogramme are related to the tei:rns of ceference of the WMO Commission foe
Aeconautical Meteocology (CAeM).
The AeMP is vecy closely related to the
Wocld Weathec Watch Pcogcamme. A stcict relationship exists fucthecmoce with
the celevant global and regional pcogcammes of ICAO; this is laid down in the
woe king anangements between the two ocganizations.
The Mad ne Meteocology
Progcarnrne falls within the cesponsibility of the WMO Commission foe Macine
Meteocology (CMM);
oceanographic secvices are co-ordinated through IGOSS,
which is itself planned and co-ordinated by the Joint IOC/WMO Cornrni ttee for
IGOSS.
The Marine Meteorology Programme, IGOSS and othec ocean-celated
activities have also close links with the World Weathec Watch Pcogramme and to
a lessee extent the World Climate Progcarrune.
Cuccent status
8.
The status of implementation of the Applications of Meteorology
Pcograrnrne differs among the four areas of application. Wheceas in the fields
of marine and aeronautical meteocology a long tradition of intecnational
co-operation in operations, research and global administration exists. the
development of agricultural meteorology has reached global dimensions only in
recent decades.
9.
The Public Weathec Services Programme is a new WMO programme.
The
proposed activities are designed to develop the content and scope of the
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progral!llle which for the time being is rather tentative because of the large
differences in the nature of the services that are required and that can be
provided from region to region.
10.
The availability of global forecasts and outputs from regional
forecast models and their free exchange on the GTS have led to major
improvements particularly in services to aviation.
Progress has been made
regarding the world-wide standardization of products provided to users in this
field. Problem areas still exist in respect of a continuous meteorological
watch and very short-range forecasts. which ar:e of particular interest for
day-to-day operations and severe weather war:nings. The timely distribution of
output products in a user-oriented form is, at least in some areas. far from
ideal.
11.
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 information 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.
12.
While many improvements and developments have taken place in mar: ine
meteorological services in recent years. major problems continue to exist in
the inadequacies of data coverage over the world oceans and in the growing
demands by

rna~ine

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 in
this field in order to meet the increasing needs of developing countries.

PROGRAMME 4.1 - PUBLIC WEATHER SERVICES PROGRAMME

Introduction

13.
The purpose of the Public Weather Services Programme ( PWSP) is to
assist Members to provide reliable and effective weather services to the
general public and major public user groups.
14.
The provision of public weather services in support of safety of life
and property and for the general convenience or welfare of the people is seen,
in virtually all countries, as a basic community necessity and right, and is
thus one of the primary roles of all national Meteorological Services. It is
the role in which the Service is most visible, on which it is judged not only
by the general public but often also by those on whose decisions the Service
depends. Weather information, forecasts and warnings for the general public
have myriad applications which, if proper-ly understood and acted upon, are of
enormous potential economic benefit.
It is therefore of the greatest
importance that the forecaster understand what the public needs and that the
public understand what service it may expect and how it may use that service.
To be effective, the information must obviously reach those who are to use it,
should be presented in the most suitable manner, must be readily understood
and usable.
The provision of public services therefore involves a complex
linkage from the forecasts through the public media to the individual hearing
and reacting to the information.
15.
One important international dimension to public weather services is
the need to co-ordinate the information provided across bor-ders and avoid
contradictions between neighbouring national Services. The capability of mass
media to cover broad geographical areas has increased the importance of this
dimension.
16.
The public weather services are to a large measure the communi ties'
pay-off for
their investment
(through taxes,
etc.)
in
the
national
Meteorological Services' infrastructures (observations, communications, etc.)
that are essential for example to provide the national climate information for
future generations.

17.

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

To strengthen Members' capabilities to
weather services to the general public;

(i

To foster a better understanding by the general public of the
capabilities of Meteorological Services and how best to use
these services.

i)

provide

comprehensive

18.
The PWSP has been placed under the general responsibility
Because of
leadership of the Commission for Basic Systems (CBSl.
Programme 's strong interrelationships, cutting across virtually all

and
the

WMO
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Programmes, the functioning of the PWS must necessarily be highly co-ordinated
with inputs and participation coming from all constituent bodies.
Special
activities, such as developing mechanisms to determine the benefits of
services, will require specialized input from co-operating institutions such
as the mass media and also input from the ultimate user community - the
public.
The PWSP will require new and innovative ways of working, perhaps
using connections with other international organizations (e.g. UNESCO) that
have not been used before in meteorology and hydrology.

19.
The PWSP is one of the more heterogeneous fields of meteorological
applications. It is tailored, on the one hand, to the needs of specific user
groups, while on the other hand it has to cover the whole spectrum of
requirements of the general public.
Accordingly a variety of methods and
procedures are in use on a national level and different approaches in dealing
with the general public exist. With the advent of new media possibilities and
the broad increase in geographical coverage a common international approach to
some aspects of public weather services is now desirable.
Major influences 1992-2001
20.
Notwithstanding the substantial national and social benefit that
results for the operations of national Meteorological Services in all
countries, it is becoming increasingly evident that there is considerable
scope for further enhancing the community value of public weather services
through education in their use, demonstrations of the economic benefit from
effective use of individual services, and developing more effective ways of
delivering the
regional services.
Public weather information can be
categorized as a "pure public good" in that, firstly, its value increases the
more it is used and one individual's use of the information does not detract
from what is available to the other users and, secondly, the information
cannot be withheld from these who do not contribute to the cost of its
provision.
21.
The great advances in the quality of forecasts and warnings which are
now outputs of the operational meteorological and hydrological services have
made the products that public weather services provide of even more value.
This will continue in the period 1992-2001 with improvements in all time
ranges.
In most
local
communities
the
personnel
of
the
national
Meteorological Services are called upon to provide expert advice and
information on a wide range of issues.
For example, information on climate
change originating from the World Climate Programme will be ultimately
disseminated to the public in part by the local meteorological officer.
The
Public Weather Services Programme therefore is in many ways a user of the
other programmes of WMO.
22.
The second major influence is the technological progress in the field
of mass media.
The list of innovations is dramatic - specialized radio
systems, e.g. radio networks run by Meteorological Services themselves, cable
television, improvements in graphics for the display of information.
The
combination of the improved product and the large variety of ways to deliver
it will be major influences on how the PWS will develop.
In so doing the
programme will have to take into account differing cultures and especially
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various levels of economic development which play a large role in the manner
and the means of presenting and distributing weather information for the
general public.
Specific objectives and plans 1992-2001
23.

The following specific objectives are proposed:

To evaluate the effectiveness of different methods of preparation,
formulation and content of weather messages, taking into account
regional and climatic variations, and develop appropriate guidance
information for Members.
~rQj~c! !1~2-= ~r~s~n!a!iQn ~n2 2i~s~m!~t!o~ !e£hgigu~sL p~l!c ~2e~s!a~d!ng,
p~l!c_i~fQ~a!iQn_a~d_e2u£a!iQn

To survey, evaluate and propose guidance on the wide variety of
possible ways to use communication media in the dissemination of
public weather services and to develop guidance material for public
awareness activities of meteorological services.
~rQj~c! il~3-~~X£h~nge ~n2 £O=o~dl~t!o~ Qf_~z~r2o~s_w~a!h~r !nfo~~t!o~
~Qng ge!gbbQu~i~g £O~!r!e~

To arrange for appropriate agreements and procedures to co-ordinate
and exchange warning information across national boundaries as
appropriate.
The objective will be to provide the public with
coherent and responsible public weather information minimizing the
discrepancies in time,
location and severity that arise from
uncoordinated statements.

TIME-LINE CHARTS

Key to major events:

Cg

Progress and plans reviewed at session of WMO Congress

CBS

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

G

Publication of guidelines/guidance material

M

Meeting (including training events)

R

Report

S

Seconded experts/consultants

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

MAJOR PROGRAMME 4:
PROGRAMME 4.1:

PROJECT 41. 1

APPLICATIONS OF METEOROLOGY PROGRAMME
PUBLIC WEATHER SERVICES PROGRAMME (PWSl

I

Formulation and content of forecasts and warnings
1992 1993 1994 1995 1996 1997 1998\1999 2000 2001

TASKS

CBS

c~i
'ex

Cg

CBS

CBS ,Cg
lext .

,,

M

_R_

ls..

ls..

;M

COMMENTS

CBS

lo

Members
CBS Rapporteur
Secretariat
Seconded experts/
Consultants

IR

CBS Rapporteur
Seconded experts

RB/National

Activities combined with
Project 41 . 2

i

2. Preparation of guidance material
on formulation and content of
weather messages for general
public

•

IG

RB

I
I

I
PROJECT 41.2-

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

CBS
1

I

Presentation and dissemination techniques

TASKS

CBS Cg
ext

Survey of ways and means of using
various communication medta ~n
the dissemination of pub1ic
weather services

s

s

2. Preparation of guidance material
on the dissemination of public
weather information

CBS Cg
lext

CBS

M

R

s

R

s
G

RESOURCES

BY WHOM

COMMENTS

CBS

s

M

R

Members
CBS Rapporteur
Secretariat
Seconded experts

s

R

G

Secretariat
Seconded experts

RB/National

RB

Meeting combined with
Project 41 . 1

PROJECT 41.3- Exchange and co-ordination of hazardous weather information among neighbouring countries

TASKS

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

cas

c~i
ex

'

1. Development of procedures and
agreements for co-ordination of
PWS between neighbouring countries
L-

s

s

R

Cg

cas

s

cas Cg
l..ert
M

G

I
1

I

IG

I
!I

:

1. Evaluation of public reaction and
effectiveness of various types of
weather messages in terms of
contents and formulation

RESOURCES

BY WHOM

BY WHOM

RESOURCES

CBS

Members(regional)

RB/National

COMMENTS

"'

PROGRAMME 4.2 - AGRICULTURAL METEOROLOGY PROGRAMME
Introduction

24.
The purpose of the Agricultural Meteorology Progranune (AgMP) is to
assist Members to provide meteorological and related services to the
agricultural community to help develop sustainable agricultural systems,
improve production and quality, reduce losses and risks, decrease costs,
increase efficiency in the use of water, labour and energy, conserve natural
resources and decrease pollution by agricultural chemicals.
Although
sometimes combined, climate information is used mainly for planning purposes,
while recent weather data and weather forecasts are used mostly in current
agricultural operations.

25.

The main long-term objectives are:
(i)

To aid efficient and high quality and quantity production in a
sustainable and environment-friendly manner by strengthening
Members' capabilities to provide meteorological services to
agricultural and other related sectors;

(ii)

To foster a better understanding by farmers and other end-users
in the agricultural, forestry and other related sectors of the
value and use of meteorological (including climatological)
information in planning and operational activities.

26.
The Commission for Agricultural Meteorology provides scientific and
technical support for the implementation of the Agricultural Meteorology
Programme. The Commission is responsible for:
•

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

•

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,
improvement
of
quality,
reduction
of
production 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;
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( ii)

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

forecasts and

(v)

The interaction between air pollution and vegetation and
soil;

(vi)

Assistance in educating growers on the proper use and
interpretation of available meteorological forecast and
climate products to help improve operational and long-term
planning, management and decision-making;

•

Methods,
procedures and techniques for the provision of
meteorological services to agriculture, including farmers and
forestry and rangeland operators;

•

Formulation of data requirements for agricultural purposes;

•

Introduction

of

agrometeorological

effective
methods
information,
advice

for
and

disseminating
to

warnings

agriculture by mass media;
•

Meteorological aspects of drought and desertification.

27.
'!o 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), the EC Panel of Experts on
Satellites, international organizations, FAO, UNESCO, UNEP 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 and Services
Programme-Food (WCAPS-Food). The World Weather Watch (WWW), World Climate and
Data Monitoring Programme (WCDMP), Hydrology and Water Resources Programme
(HWRPJ and WMO Satellite Activities provide support for the implementation of
the AgMP.
Support for training is provided by the Education and Training
Programme (ETP) and practical help for Members' national activities is given
through the Technical Co-operation Programme (TCO).
Current status
28.
Agrometeorology, as an applied science, is only about forty years
old.
It is operationally used by individual farmers in a dozen developed
countries, and by agricultural or development services in more than half the
countries of the world.
Its contribution to agricultural
production
forecasting is sought in virtually -3.ll countries.
In many countries,
governments have expressed the desire to use meteorological information to a
much larger extent in day-to-day farm ~lanning and operations. Application to
animal husbandry and forestry sectors needs to be strengthened considerably.
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Basic knowledge about practical application of meteorology in agriculture
exists but needs to be adapted for local use.
Awareness of the economic
benefits and practical possibilities of its use need to be increased among
information producers, disseminators and users.
The current training efforts are insufficient to satisfy
2 9.
requirements, especially for Class I and II agricultural meteorologists.

the

Major influences 1992-2001

30.
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.
31.
During the last century expansion of agriculture took place on new
land in areas where water is usually readily available.
More recently, land
available for expanded use for crops was in marginal semi-arid areas where
water resources are limited but where the amount of solar radiation and thus
potential photosynthesis and crop production are often very high. Application
of meteorological and hydrological information can contribute significantly to
the efficient use of such scarce water resources in these semi-arid and
drought-prone lands.
32.
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.
33.
In
humid-tropical and sub-tropical areas,
the introduction of
clean-weeded, cash-crop-oriented agrosystems has often exposed the soils to
the phenomena of leaching, water erosion and high temperature effects.
The
combined action often reduces 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.
34.
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, in developing and developed
countries alike,
the cost of providing such energy inputs (in land
preparation, weeding, ridging, fertilizer application, plant and animal
protection, harvesting, transport and storage) >s prohibitive 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.
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35.
Benefits may 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.
36.
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.
3 7.
It is expected that the reliability of medium- and long-term
meteorological forecasts will improve, thereby allowing better planning of
farming operations and of national agricultural policies.
38.
Increased application of meteorological knowledge and information to
storage and transport of agricultural produce can make a substantial
contribution to reduce post-harvest losses.
39.
Pasture and animal production and fish catches can be improved through
the increased application of meteorological knowledge and information.

40.
Major meteorologically associated events such as extended droughts or
locust attacks have made high-level 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.
41.
Many
World
Bank
and
FAO projects
require agrometeorological
information.
The FAO Global Information and Early Warning System, the FAO
Locust Monitoring and Control Programme, its programmes on irrigation and
those on forestry production and conservation all
require
increased
meteorological inputs.
42.
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 on Agricultural
Biometeorology (WMO, FAO, UNESCO UNEP).
The international institutes for
agricultural research CIRRI. I CRI SAT, 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 >n crop
breeding and farming practices, and are therefore increasingly asking the
meteorological
community
for
co-operative
programmes.
International
(agricultural) development agencies (UNDP, EEC, ACSAD, SEARCA and others) are
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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.

43.
WMO Members, faced with the need to increase food production to feed
growing populations while weather retains its inherent variability, are
becoming aware slowly of the potential economic contributions of meteorology
to the security and efficiency of agricultural 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.

44.
For many Members, agricultural meteorology also plays an important
role in promoting the production of agricultural export crops, earning
much-needed foreign currency.

45.
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
help manage new farming systems that permit a new equilibrium between
increased population and existing natural resources, including climate with
its inherent variability.

46.
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 1992-2001
47.

Specific objectives to provide support to national services are:

To develop and provide to Members the techniques and methods:
•

To describe in quantative meteorological terms the information
that is required by the different users in agriculture;

•

To formulate this information in terms permitting the user to
exploit it easily.
This is a very high-priority objective
without which no other specific objective can be adequately
implemented.
Its benefits cannot be measured directly but will
become
evident
through
a
better
functioning
of
agrometeorological services.
This project should be initially
completed in one four-year period and thereafter the evolving
requirements should be continuously monitored.
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~rQj~ci i2~2_-_R~l~t!o~s~iEs_b~t~e~n_w~aih~r_a~d_c!i~ie_a~d_agr!c~liu~a!
ErQd~ciiQn_a~d_p~oie~tio~

•

To promote development of basic knowledge on relationships
between meteorological factors and agricultural production for a
number of crops. animal species and forest systems;

•

To
transform
such
basic
knowledge
into
operational
agrometeorological techniques for the major cereal and tuber
crops. pasture production, three major animal species, fisheries
and for a limited number of specified forest systems.

This is a high-priority programme whose benefits will show up in more
efficient agricultural production, better use of water and other
natural resources and improved national food production. It is by its
nature an interdisciplinary task, to be fulfilled in co-operation with
the agricultural colllllunity.
This project will need a continuation
beyond the first four years.
~rQj~ci i2~3_-_AgrQm~t~o~ologi~al ~ia_~n~g~m~ni ~nQ
~Q Qt~eE iYEe~ Qf_i~Q~aiiQn

use

Qf_r~mQt~ly-~e~s~d

•

To provide Members with techniques and methods to observe.
register. collect, manage, store and exploit ground-based and
remotely sensed meteorological and agronomic data in the most
timely and personnel-efficient manner.

•

To include extensive use of CLICOM and INSTAT and already
developed and tested computer software. The project has a very
high priority and will show its benefits fairly rapidly.

It is proposed to complete the provision of methods for all commonly
used techniques in agroclimatic analyses and the techniques used for
the water balance and temperature aspects of the growing of all major
cereal and tuber crops, natural pasture, three animal species and a
limited number of forest systems. This project can make significant
advances in the first four years, but will need to be continued
thereafter because improvements in data management will always occur.
~rQj~ci i2~4_-_S~PEO£t_fQr_t~e_aEPli~aiiQn_of ~gEo~eieQrQlQgic~l_a~t!vitie~
Qf_~tio~al ~eieQrQlQgic~l_S~r:<;:i~e~._i~cluQi~g_a~s~s~m~ni Qf ih~iE £e~efiis

•

To exchange experience and information on all aspects of the
workings of an operational agrometeorological service:
its
creation by the government, its organization, its contacts with
other national and international services,
its
internal
operations, the issue of the information and the assessment of
the relevance and benefit of the use of such information.
Support can be achieved through preparation of guidance
material, joint workshops. roving seminars. and on-the-job
training by seconded experts.
It is a very high-priority
project, whose benefits will show through the appreciation of
improved agricultural production by the user services. The aim
is that at the end of the first four years one-quarter of all
Members will have a fully operational agrometeorological service
and half of the Members a partly operational one,
while
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progress towards its establishment has been achieved by all
Members. Much will depend on the awareness by governments of
the benefits of agrometeorological services. Such awareness can
be created by the International Conference on Economic Benefits
and the Second World Climate Conference.
~rQj~c~ !2~5_-_AgrQm~t~oEo!ogy_fQr_sEe£i£i£ ~i~~t!o~s_-_d£o~g~t~
£O~tEo!,_e!tEe~e_w~a~h~r_e~e~t§~t£.

locust

•

studies and applications of agrometeorological
on the ongoing regional drought and locust
invasions ..
and
on
possible
new
phenomena,
such
as
weather-related spread of possible plant or animal diseases;

•

To create a mechanism for a relatively rapid reaction by the
agrometeorological community to search and apply remedies to
cope with the effects of impredictable and often regional
extreme meteorological situations on any aspect of agriculture
production.

To provide
information

ImElementation schedule
48.
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 49-56.
Co-ordination with other Erogrammes and activities

49.
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 very high priority, especially 1n
developing countries. This training will cover both the persons who provide
and the persons who will use the information. Training is provided in many
different ways:
in-service training, training at agricultural institutions
and universities, WMO Regional Meteorological Centres, workshops, training
courses, regional training seminars, technical conferences, short- and
medium-term expert missions and roving seminars. With the help of the \1110
Voluntary Co-operation Programme, short- and long-term fellowships are awarded
for studies in various aspects of agricultural meteorology. Guidance material
and training manuals are prepared with the help of consultants and provided to
training centres and national institutes.
The Commission for Agricultural
Meteorology appoints rapporteurs on education and training to provide advice
and input to the WMO activities in training in agricultural meteorology.
Symposia on aspects of agricultural meteorology help Members to exchange
research findings and their application.
50.
Short-term mj ss ions in agricultural meteorology (often jointly
organized with FAO) provide training in specific topics of agricultural
meteorology to agriculturalists and meteorologists. Roving seminars on topics
of national importance are organized to provide on-the-job training to
technicians from the meteorological service and the user disciplines.
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51.
The
FAO/WMO/UNESCO/UNEP
Interagency
Group
on
Agricultural
Biometeorology carries out surveys of important agroclimatological regions to
assess their potential for agriculture. Six such surveys have been completed.
The surveys include a significant component of training in agricultural
meteorology.
52.
The Co11111ission for 1\gricultural Meteorology attaches great importance
to technology transfer.
A working group of the Commission is especially
charged to study aspects of technology transfer such as on the information
requirements
for
the application of meteorology to agriculture,
the
development of operational methods and techniques in agrometeorology, and the
dissemination
of
information to
the
user
community.
Cl\RS
(Climate
Applications Referral System) - Food promotes the applications of climate
knowledge
in the
areas of
food production and the combat against
desertification.
53.
The WMO participation in activities in drought and desertification is
aimed at assisting Members in increasing their capabilities to assess and
combat drought and desertification, using practical techniques to apply
meteorological information to reduce wind and water erosion, to avoid
salinization of irrigated land, and to assess the carrying capacity of natural
range lands.

54.
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 agrometeorological services to agriculture and to
provide information material for use in educating the end-user on proper uses
of weather and climate information. The projects include:
•

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

•

Development and use of clirnatological and agronomical data banks;

•

Training in agricultural meteorology;

•

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

•

1\grometeorological aspects of crop protection
diseases, frost, flood, drought):

•

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

•

Animal health and diseases;

•

Remote-sensing techniques in agrometeorology.

(e.g.

pests and

of

55.
Projects 1n 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.
Whenever opportune, they are
implemented
jointly with other international organizations.
Technical
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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 executing agency for the
meteorological component in several national development projects of other
organizations and in bilateral projects.

56.
The WMO regional associations have established at each session working
groups and/or rapporteurs on 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

Key to major events:
Cg

- Progress and plans reviewed at session of WMO Congress

CAgM -

Progress and plans reviewed at session of WMO Conunission
for Agrometeorology

G

Publication of guidelines/guidance material

M

Meeting (including training events)

R

- Report

indicates that for a given task a meeting is required.
Several
tasks can be covered by one and the same meeting, therefore on the
time-line charts the number of "M" marks does not give the total
number of meetings.
"M 11

MAJOR PROGRAMME 4;
PROGRAMME 4.2:

APPLICATIONS OF METEOROLOGY PROGRAMME
AGRICULTURAL METEOROLOGY PROGRAMME

~-~--

PROJECT 42.1 -

M

a)

b)

2. a)
b)

cl

Definition of requirements by
CAgM rapporteur
interim report
final report
Definition of guidelines
for use at nat. level
interim report
final report

COMMENTS

RESOURCES

BY WHOM

AaM lea.

g

II

I
R

R

In co-operation with

Members/CAgM

R

National & RB

R

'
R

Members/CAgM/
Secretariat

FAO, CGIAR

I

!
I
I

National & RB

R

Project implementation at
national level, using
guidelines

H/R M/R

4.

Regional workshops

M

5.

Final report and guidance
material

3.

J

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

TASK

1.

1

Definition of requirements for agrometeorological information

Members

M/R

National

i
M

M

CAgM/Secretariat

RB/UNDP

R/G

CAgM/Secretariat

RB

I

In co-operation with

I'

FAO, CGIAR

I N,...

I'
I

PROJECT 42.2 -

Relationships between weather and climate and agricultural production and protection

TASK

1992 1993 1994 1995 1996 1997 1998 1999 2000 200

AM
1.
a)

b)
C)

d)
e)

Adapt existing knowledge 1nto
operational techniques
for cereal crops (one per yr.}
for a tuber crop
for pasture associations
for three animal species
for forest systems

RESOURCES

BY WHOM

COMMENTS

A M

9

G/M G/M G/M G
G
G
G/M
G/M
G/M
G/M
G/M
G/M

G

G

G

I

Members/CAgM/
Secretariat

National and RB

~~~~~~o~:~~tion with FAq

n co-operation with
CGIAR

G

2.

Promote gathering of basic
knowledge about relationships for less well-known
and regionally important
crop::.

•

R

R

Members/CAgM

National and RB

<

Organ1ze symposium

M

M

M

CAgM/Secretariat

RB/others

.

In co-operation with

CGIAR, FAO
-

L.

MAJOR PROGRAMME 4:
PROGRAMME 4.2:

APPLICATIONS OF METEOROlOGY PROGRAMM£
AGRICULTURAL METEOROLOGY PROGRAMME

---------

PROJECT 42.3 TASK

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
M

l.

Guidance material on
agrometeorological observations

2.

Guidance material on observer training

3. a)
b)

C)

G

RIG

R/G
R

G

G/M

R

G

G

R/G
G

G/M

R

G

R

BY WHOM

RESOURCES

COMMENTS

Ca.

G

G

development of other
specialized data analysis
techniques
adapting existing techniques
to local situations

~AaH

g

G

G

Data management techniques
use of CLICOM, INSTAT

Training in agrometeorological data management

4.

I

Agrometeorological data management and use of remotely-sensed and other types of infonmation

G

R

G/M

Members/CAgM/
Secretariat

National/RB

Members/CAgM/
Secretariat

National, RB

Members/CAgM/
Secretariat
Members CAgM/
Secretariat

RB, UNDP

In co-operation with
FAO, CGIAR
In co-operation with FAO,
CGIAR

National, RB

Members/CAgM/
Secretariat

National, RB

Secretariat

RB, UNDP

In co-operation with FAO,
CGIAR, UNEP
continuous activity

N
N

M

M

M

M

M

M

M

M

M

M

Regular regional training
workshops

-PROJECT 42.4-

Support for the application of agrometeorological activities of national Meteorological Services, including assessment of their benefits

TASK

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

BY WHOM

RESOURCES

l.

Creation of an operational
agrometeorological service

G

M

R

R

Members/
Seconded experts

National, RB

2.

Organization of an operational G
agrometeoro1og1ca1 service

M

R

R

Members/seconded
experts

national, Ra, UNOP

3.

Methods of issue of information

G

Members/seconded
experts

National, RB, UNDP

Assessment of benefits

G

Members/seconded
experts

national, RB, UNDP,
others

4.

M
M

R
R

COMMENTS

M :a.

g

R
R

In co-operation with FAO,
CGIAR

In co-operation with
agricultural community

MAJOR PROGRAMME 4:
PROGRAMME 4.2:

APPliCATIONS OF METEOROlOGY PROGRAMME
AGRICULTURAL METEOROLOGY PROGRAMME

---PROJECT 42.5 -

Agrometeorology for specific situations- drought, locust control, extreme weather events and others

TASK

:A aM ICg

Continue support to locust

1.

..

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

M

AaM

:

R

Members/CAgM/

control operations

RESOURCES

al

R

b)

provide training

M

G

R
M

G

R
H

G

R
M

G

R

Members/CAgM/
Secretariat
Secretariat

COMMENTS

National, RB, others In co-operation with FAO;

as required

Secretariat

Continue support to alleviate
effects of drought
provide operational techniques G

2.

BY WHOM

National, RB, others

RB, UNDP, other

Continuous activity
through roving

seminars

3.

Promote development of frost/
cold response plans

4.

Create structure to react
rapidly to unexpected meteorologically determined spread
of crop/animal pests and
diseases

R
M

M
M

Members/CAgM/
Secretariat

National, RB, other

In co-operation with RAs

Member/CAgM/
Secretariat

National, RB, other

In co-operation with
reg. plant protection
organizations and FAO

----

---

N

w

PROGRAMME 4. 3 - AERONAUTICAL METEOROLOGY PROGRAMME

Introduction

57.
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 21.
This support to aviation has played a vital role in the
establishment and development of the national Meteorological Services and is
still essential to the continuity of the WMO basic systems. The activities of
WMO in the field of aeronautical meteorology have always been very important
and remain essential to ensure that all Members are able to meet present and
future requiJ:"ements of aviation in an effective, efficient and co-ordinated
manne•,
taking proper advantage of new scientific achievements and
technologies. In the context of the Ae•onautical Meteorology P•ogramme (AeMP)
the application to aviation concerns both the provision 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.

58.

The main long-term objective of the Aeronautical Meteorology Programme

is:

To provide meteorological support to meet the requirements of aviation
for safe, economic and efficient air navigation.

59.
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 ProgJ:"amme (WCP). The objective of the
AeMP is 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 levels.
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 ln order to
provide meteorological assistance to aviation at the highest possible level.
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60.
The Aeronautical Meteorology Programme is intended to provide a
coherent and consistent frameworlt 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:
,.

Assistance (jointly with ICAO)
in the
implementation and
operation of the World Area Forecast System, 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;

•

Promotion of 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;

•

Promotion of the development oE the scienti Eic basis and
appropriate techniques for the~ provision of meteorological
ser'vices Eor general aviation in accordance wi·th requirements
stated by ICAO and national requir•Jments;

•

The development of the
scientific
basis and appropriate
techniques to meet operational requirements stated by ICAO, for
the provision of meteorological support to helicopter operations;

•

Review

and

specifications

development,
and

methods

in

consultation
of

employment

with
for

CIMO

of

specialized

instruments, aerodrome observing and display systems suitable to
meet aeronautical requirements;

•

Guidance on the use of automated interactive
operational
management,
processing
and
meteorological information;

•

Research
aiming
at
improvements
meteorology to aviation activities;

•

The promotion and assistance, in co-ordination with ICAO, of
training of specialists in aeronautical meteorology and other
personnel engaged in the provision of meteorological services
for air navigation including the application and impact of
meteorological information on flight planning and air operations;

•

Issuance of educational material for use in the
pilots,
including
general
aviation
pilots,
aeronautical users of meteorological information.

in

the

systems for
retrieval

the
of

application

of

training of
and
other

C::u;:r_El_n!; status
61.
Meteorological support for air navigation must be seen in the context
of
a
rapidly
expanding
aviation
industry with growing
aeronautical
requirements which form a strong inducement for the upkeep and improvement of
the World Weather Watch. The World Area Forecast System (WAFS) is still not
fully implemented in all areas of the world mainly because of land-based
telecommunications problems.
Planning has started for a transition from the
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initial to the final phase of the WAFS whereby a satellite
system would be used for the distribution of all WAFS products.

communication

62.
The growth of aviation and thus operational requirements means that
area meteorological watch and very short-range forecasts have acquired an
importance which is not yet fully addressed in some areas.
Similarly
user-oriented products for aviation are not always distributed in a timely
enough manner.
Automated systems for
data
collection,
handling
and
distribution are not in general use at aerodromes and automated interactive
information systems for display and self-briefing on actual and forecast
conditions at take-off, destination and alternate aerodcomes are at an early
stage of development.
Major influences 1992-2001

63.
Meteorological support for aeronautical purposes is needed first and
foremost for safety requirements. Weather is still a contributing factor in
some 40 per cent of fatal aviation accidents and every effort will be made to
improve the observing and forecasting of meteorological phenomena potentially
dangerous to aviation.
64.
Next to the safety requirement comes the meteorological support needed
for the economy and regularity of air transport.
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 advances in aviation technology will continue to make
flying less weather-sensitive, aeronautical meteorology will remain essential
for air transport operations.
The high operating cost of modern airlinecs
means that optimum use must be made of of available meteorological information
and that forecasting accuracy must continue to be improved.
The increasing
use of flight management computers and the establishment on board aircraft of
reliable data links between aircraft and the ground will make it possible to
monitor flight progress and update flight plans on the basis of new wind and
tempecature information.
Such data links will also be used for the
transmission of meteorological data to the ground, which will lead to a
considerable increase in the number of aircraft observations. The increased
use of advanced computer and communications technology will represent an
opportunity to provide more accurate and speedier meteorological support for
aeconautical purposes.
65.
In the next decade, a growing number of airlines will be using
centralized flight planning and flight monitoring which will require increased
attention to be paid to the reliable and fast provision of upper wind and
tempecature forecasts in computer-compatible form and the actual and forecast
meteorological conditions at a multitude of aerodromes.
In this connection.
emphasis must be placed on the implementation and operation of the World Area
Forecast System.
Emphasis will be placed on the importance of a continuing
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dialogue between the providers and the users of meteorological services to

aviation.
66.
Advanced teclmology used in the aviation industry and the need for
careful planning of aerodromes and air routes create the need for specialized
meteorological support.
Physical mathematical models of the boundary layer
adequately reflecting wind profiles and turbulence' are needed for aircraft
design and the development of avionic systems.
Reliable 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 cl.imatological
data are required for the planning of new air routes, flight schedules and the
introduction of lower operating minima.
67.
The importance of training specialized a8ronaut.ical meteorological
personnel cannot be overemphasized and should be treated as a priority item.

68.
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 moce reliable forecasts with a better temporal and spatial
resolution.

69.
Vastly improved observing systems will be available in the next
decade:
lightning position and tracking systems, doppler radars with
associated data-processing facilities, advanced satellite observations with
higher spatial and temporal resolution and LIDAR/SODAR systems foe the
measurement of wind profiles. This will lead to improved area meteorological
watch and the centralized evaluation and display of meteorological phenomena
of relevance to aircraft operations.
The second generation of automated
aerodrome observing systems will make it possible to report in real time all
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 the development of standards
for the use of automated intecactive systems for the rapid transmission and
display of meteocological data and other operational information for pilots,
traffic services, airlines and the meteorological office will be a matter of
priority.
The international system for the prov1s1on 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.

70.
Growth and technological advances
in aviation operations
will
evidently bring about changes in aeronautical requirements during the decade
1992-2001. The transition from present to future technology and methods will

- 28 -

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.
71.
The areas where the most important impact on the safety, regularity
and efficiency of flight operations may be expected are:
•

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

•

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

•

Improved forecasts of upper winds and temperatures for flight
planning possibly due to an improved database,
including
feedback of aircraft observations, and advanced initialization/
data-assimilation procedures;

•

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

•

Information

in

the

form

of

physical

mathematical

models

of

meteorological processes available for design of aircraft;
•

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

•

Further strengthening of international co-operation, leading to
a more effective global system of services to aviation.

72.
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.

73.
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; however, the provision of services to general aviation and
helicopter operations is to a large extent based on national requirements and
regional agreements.
74.
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
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is of particular importance that Services have the required well-trained
personnel to carry out their functions and be able to adapt to the latest
scientific achievements and new teclmologies.
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:

•

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

•

Improving,
watch;

•

Developing improved aerodrome forecasts and aerodrome warnings;

•

Providing meteorological data for the planning of aerodromes,
air routes and flight schedules.

and where

required

extending,

area

meteorological

75.
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 both conjoint
meetings of WMO and ICAO and 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, ASECNA and other
international organizations will continue to be important to develop
requirements and to obtain the users'
input for
the planning,
the
implementation and operation of the AeMP.

Other relevant
factors
-----76.
The main factors which will influence developments within the AeMP are
changes in the requirements for meteorological service resulting from the
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.
Improvements will
depend on advances in atmospheric sciences and technology, on international
agreements concerning system planning 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.
77.
The
factors
influencing
the
development
Meteorology Programme may be summarized as follows:

of

the

Aeronautical
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•

New requirements for services to aviation;

•

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

•

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

•

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

•

Provision of training opportunities under the WMO Education and
Training Programme.

required

co~ordination

to
of

Specific objectives and plans 1992-2001
The following specific objectives in the period 1992-2001 are defined
as projects with specific tasks:
78.

The specific tasks under this project are:

!"r2j~c_t.

•

To keep the provision of 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.

~_3_,_2_ -- ;!_mpl~m~n_t.a_t.i2n_of

the World

~r~a_F2r~c~s_t. ~y!l_t~m_j2i!:!t!_y_w_!,_tg

ICAO
The specific task under this project is to contribute, jointly with
ICAO, to co-ordination of the implementation and operation of the
World Area Forecast System.

The specific task under this project is to co-ordinate, 1n
co-operation with CBS, the support of the WWW basic systems in the
implementation of the World Area Forecast System.
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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 improvement
helicopter operations;

•

To promote the development of
needed for aerospace activities.

!'r~j!'J_c_!;

of

meteorological
the

services

meteorological

for

assistance

i3.:.5_-_I~i!;i"':t~O!! ~f_s£e£ifi£ _!!t!!d~e_!! aimed "':t_i'!'P£O~i!!g_f~r!'l_C"':sj;i~g

"':C£U£a£y
The specific tasks under this project are:

•

To promote research and development of mesoscale models to
improve the temporal and spatial resolution of forecasts for
aviation;

•

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

•

To promote the development of techniques. based on
application of NWP and
satellite meteorology,
for
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 aircraft
operations;

•

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

the
the
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The specific tasks under this project are:
•

To keep under review current arrangements for observing
aerodrome meteorological conditions and the transmission and
display of 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 develop standards 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 and en-route winds,
temperatures and weather;

•

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;

The specific tasks under this project are to transfer technology and
knowledge by:
•

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

The introduc.tion of modern forecasting techniques;

( ii)

Specialized
groups;

forecasts

for

different

aeronautical

user

( iii) The use of modern technology for area meteorological watch
and nowcasting;
( iv)

Tropical
and
sub-tropical
aeronautical
including arid and semi-arid areas;

meteorology

•

Short-term
fellowships,
familiarization flights;

•

Symposia on aeronautical meteorological forecasting;

•

A technical conference on progress in methodology and technology
in tropical aeronautical meteorology.

exchange

of

forecasters

and

Implementation schedule
79.
Plans for achieving the specific objectives of the Aeronautical
Meteorology Programme are listed in the following time-line charts on which
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are marked the time periods allocated to individual activities related to the
objectives.
80.
Control of the programme will be carried out through CAeM at the
The
global level and by regional associations at the regional level.
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.

81.
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
82.
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.
83.
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

Key to major events:

Cg

- Progress and plans reviewed at session of WMO Congress

C11eM- Progress and plans reviewed at session of WMO Commission for
Aeronautical Meteorology
G

- Publication of guidelines/guidance material

M

-Meeting (including training events)

R

- Report

S

Seconded experts/consultants

T

Regulatory material

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

MAJOR PROGRAMME 4:
PROGRAMME 4.3:

APPLICATIONS OF METEOROLOGY PROGRAMME
AERONAUTICAL METEOROLOGY PROGRAMME

PROJECT 43.1 - Provision of meteorological services for air navigation
TASKS

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

lrAoM I r.
1.

t-- lrAeM

Co

BY WHOM

RESOURCES

COMMENTS

IC.AeM

Updating of regulatory material

to ensure adequate international
programme co-ordination and

orderly implementation

(a) Joint regulatory material with
ICAO; i.e. Annex 3/TR C.3.1

T

T

T

M

T

M

..<

To review, update and publish

the Guide to Practices for

T

T

M

lr.

Approved by Cg or EC

CAeM and
Secretariat

RB

Approved by Cg or EC

CAeM and

RB and Nat. cont.

Secretariat

Meteorological Offices serving
aviation
3.

RB

CAeM and

Secretariat

(b) WMO regulatory material, i.e.
TR C.3.2 and C.3.3
2.

T

To review, update and publish

MS

Guide on Meteorological
Qbservat1ons and Information
Distribution Systems at
Aerodromes

G

w

....

CAeM and
Secretariat

RB and Nat. cont.

CAeM, CIMO
and Secretariat

RB and Members

CAeM, CBS
and Secretariat

RB and Members

CAeM, CBS
and Secretariat

RB and Members

CAeM, CBS
and Secretariat

RB and Members

·-~--

4.

Updating of the part relevant
to the provision of meteorological service to aviation
in the following WHO Guides:

(a) Guide to Meteorological
Instruments and Methods of
Observation

IG

(b) Guide on the Global
Observing System

lr.

(c) Guide on the Global
Data-processing System
(d) Guide on the Automation
of Meteorological Centres

G

lr.
IG

r.

_!i

G
G

IG

G

Co-operation with CIMO

MAJOR PROGRAMME 4:
PROGRAMME 4. 3:

PROJECT 43.2

APPLICATIONS OF METEQROLOG¥ PROGRAMME
AERONAUTICAl METEOROLOG¥ PROGRAMME

Implementation df the World Area Forecast System jointly with ICAO
1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

TASKS

CA eM

-1.

CAoM

Ca

BY WHOM

CdMMENTS

RESOURCES

Ca

To contribute jointly with ICAO
to the co-ordination of the
implementation and operation of
the WAFS.

(a) Participation ;n ICAO meetings
concerning the WAFS

M

(b) Expert advice to Members

s

---------.

Project 43.3

M

M

M

s

M

s

M

M

M

M

M

s

s

seeretari at

RB

Secretariat and
exl)erts

RB and Nat. cont.

I
..
.

---

~

Support of WWW Basic Systems in the implementation of the WAFS
.

TASKS

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
CA eM

1.

2.

Cg

CA eM

COMMENTS

RESOURCES

Cg

CAeM and

To co-ordinate in co-operation
with CBS, the support of the
www basic systems to the WAFS

To co-ordinate with ICAO the
jolnt use of satellite-based
communications systems.

BY WHOM

Secretariat

f-M--

__li_

Secretariat RB

_M_

--

·-

'.

------

-

L

,_.-·-·

I
.

MAJOR PROGRAMME 4:
PROGRAMME 4. 3;

APPLICATIONS Of METEOROLOGY PROGRAMME
AERONAUTICAL METEOROLOGY PROGRAMME

·-

PROJECT 43.4
--------

Promotion of the further development of services to aviation

TASKS

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

CA eM Cg
1.

CA eM

RESOURCES

BY WHOM

COMMENTS

Cg
In close co-operation
with ICAO

Keeping abreast of developments
in aeronautical requirements and
advances in atmospheric sciences
and technology for the provision
of meteorological support to
aviation and formulate standards
and recommended practices

{a) Conjoint meetings with ICAO; and

M

M

M

separate ICAO meetings, on a

M

M

world-wide and regional level
concerning aeronautical meteoro-

CAeM and

Secretariat

RB and Members

CAeM and
Secretariat

RB and Members

CAeM, experts and
Secretariat

RB

Experts and
Secretariat

RB and Members

logy and telecommunications
w

(b) Working group sessions

(c) Expert groups on topics listed
in projects 43.4, 43.5 and 43.6,
as required
{d) Expert services to assist Members,
as required, in the implementation
of the Aeronautical Meteorology
Prograrnne and the maintenance of
equipment and facilities (see
under Technical Co-operation
Prograrnne)

M

MT

M

s

MT

M

M

M

_11.

s

MT
_11.

s

s

"'

i

(e) Improvement in the collection and •,JL_ .R
transmission of reports from
aircraft, both automated and
non-automated in co-operation with
ICAO

r,

's

(f) Other joint activities with

M

M

ICAO and other international
organizations related to
aeronautical meteorology

M

f.-M-

.1:L

s

M

!_M__ f<-M

M

M

M

M

M

M

CAeM. experts and
Secretariat

RB and Members

CAeM and
Secretariat

RB and Members

MAJOR PROGRAMME 4:
PROGRAMME 4.3:

APPLICATIONS OF METEOROLOGY PROGRAMME
AERONAUTICAL METEOROLOGY PROGRAMME

-~~~~~~~~~~~~~~~~~~~~~~--~~~~~~~~~~~~~~~~~~~~-.

PROJECT 43.4- Promotion of the further development of services to aviation (contd.)
TASKS

1992\1993\ 1994\1995\1996\1997\1998 \1999\2000\2001

CAeHI
2.

Cg

BY WHOM

RESOURCES

CAeM, expert and
secretariat

RB and Nat. corlt.

CAeM and
Secretariat

RB

CAeM and
Secretariat

RB and Members

Consultant and
CA eM

RB and Members

CAeM and Experts

RB ahd Rat. cont.

COHMEtiTS

CAeM I Cg

Assist in the planning and design
of improved services to General
Aviation to meet the requirements

for flights conducted with visual
reference to the ground and
operations involving aerodromes
without meteorological offices
{a) Preparation of an inquiry on cur- [_iR_
rent organizational arrangements
for the provision of meteorological information to General
Aviation
(b) Review the efficiency of the
various types of organizational
arrangements and formulate proposals on cost/effective services
for various types of flight
operations and climatic regions

__R!L

__R!L

W'-

(d) Updating of a Technical Note

on current and planned techniques
for the provision of services to
helicopter operations (prior to
and during flight)
{e) Development of meteorological
assistance needed for aerospace
activities

~

IMSR

(c) Review of provision of services in
light of changing requirements for
meteorological information for
helicopter operations

__R!L\

S

~RG

s

I HR

_MR_\

"c

MAJOR PROGRAMME 4:
PROGRAMME 4.3:

PROJECT 43.5

~

APPLICATIONS OF METEOROLOGY PROGRAMME
AERONAUTICAL METEOROLOGY PROGRAMME

Initiation of specific studies aimed at improving forecasting accuracy

TASKS

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
.

l.

CAeM

Cg

CAeM

BY WHOM

RESOURCES

COMMENTS

Cg

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

(a) Periodic reports on the results of
mesoscale model research develop-

_sa_

_sa_

I...£L

CAeM and experts

R

CAeM and
Secretariat

RB and Nat. cont.

ment efforts

(b) Operational evaluation of mesascale models and/or limited area
fine-mesh models
(c) Preparation of a technical report
on the use of mesoscale models
in aeronautical meteorology
2.

R

M

_.s2_

_.s2_

____!;_

____!;_

I __5li_

Consultant

RB and Members

RB and Nat. cont.

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

(a) Preparation of survey reports
on potential use of NWP
interpretation techniques
(b) Updating of a Technical Note on
interpretation techniques in
aeronautical meteorology
- - - - - - · - - - - - ··--·
3.

M

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

__.B.._

CAeM and experts

RB and Nat. cont.

CAeM and
consultants

RB and Nat. cont.

.......

MAJOR PROGRAMME 4:
PROGRAMME 4.3:

PROJECT 43.5
-

APPLICATIONS OF METEOROLOGY PROGRAMME
AERONAUTICAL METEOROLOGY PROGRAMME

Initiation of specific studies aimed at improving forecasting accuracy (contd.)

TASKS

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

BY WHOM

I
RESOURCES

COMMENTS

I
i

CA eM
(a) Operational evaluation by WAFCs
(b) Development of suitable presentation formats for WAFS products

(c) Promotion of the introduction of
WAFS products

4.

Cg

CAeM

Cg

_.sR_

~~
....Ji..

____G

....Ji..

....Ji..

~

....Ji..

~

f.-.L

I___G..
I___G..

CAeM and Members

RB and Members

CAeM and Members

RB and Members

CAeM and Members

RB and Members

I

Encouragement of intensive evaluation of the quality of aerodrome

forecasts in respect of critical

,.

weather phenomena

(a) Establishment of an evaluation
prograrnne

~

f.sR-

(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 synoptic statistical methods
for use in aeronautical meteoro~
logy, in particular for the pre~
paration of aerodrome forecasts

CAeM and Members

___M_

_.sR_

_.sR_

~

j--l:L

~

~

~

....sR Members

RB and Members
Members

CAeM and Members

RB and Nat. cont.

Experts

RB and

CAeM and
consultant

RB and Nat. cont.

Nat~

cont.

...
N

MAJOR PROGRAMME 4:
PROGRAMME 4.3:

APPLICATIONS OF METEOROLOGY PROGRAMME
AERONAUTICAL METEOROLOGY PROGRAMME

I

PROJECT 43.5 -· Initiation of specific studies aimed at improving forecasting accuracy (contd.}
TASKS

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
CA eM

8.

Cg

CAeM

BY WHOM

RESOURCES

COMMENTS

Cg

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

.....sR_

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

.....sR_

~

_l!li_

CAeM and
Secretariat

RB

CAeM and experts

RB and Members

...w
I

9.

Promotion of research and development of aerodrome based observing
techniques with respect to visibility in particular runway visual
range, wind shear and turbulence

(a) Preparation of a technical report
on the subject, to review the
results of new techniques
available

~

~

CAeM and experts

RB and Members

MAJOR PROGRAMME 4:
PROGRAMME 4.3:

PROJECT 43.6

APPliCATIONS Of METEOROlOGY PROGRAMME
AERONAUTICAL METEOROLOGY PROGRAMME

Development of concepts and criteria for use of automated interactive systems

TASKS

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

CA eM
1.

Cg

CA eM

BY WHOM

RESOURCES

COMMENTS

Cg

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

~

(a) Survey report
{b) Review of the WMO Guide ori

Meteorological Observations and
Information Distribution Systems
at Aerodromes

2.

3.

s

R

G

CAeM and

....sR__

Secretar1at
M

R

~

M

•

CAeM and CBS

RB

RB

RB and Members

Periodic updating

...""

Develop guidance material on the
hardware and software specifica~
tions for integrated automated
observation systems at aerodromes

~

.-S!i..

~

CAeM and experts

RB and Nat. cont.

'
'

I
I
I

Study the opportunities for automated interactive information
systems for display and selfbriefing on actual and forecast
conditions at take-off, destination and alternate aerodromes
and en-route winds, temperatures
and weather

(a) Development of a study programme
taking into account the requirements of aeronautical users

_s_

(b) Study of the possible support of
the WWW Data Management System to
the application of meteorology
to a,viation

l-"1.

CAeM and
Secretariat
R

~

CAeM, CB$ and
Secretariat

RB

RB and Members

MAJOR PROGRAMME 4;
PROGRAMME 4.3;

APPLICATIONS OF METEOROLOGY PROGRAMME
AERONAUTICAL METEOROLOGY PROGRAMME

.

PROJECT 43.6

Development of observing and information distribution systems at aerodromes (contd.)

---·

TASKS

1992 199

1994 1995 1996 1997 1998 1999 2000 2001

CAeM
(c) Study of different systems for

M

self-briefing and preparation of
a report
4.

Development of guidance material
on the reception and storage of
forecasts for grid points in
digital form, methods of proces-

l__jL

R

Cg

CAeM

BY WHOM

COMMENTS

RESOURCES

Cg
CAeM and
Secretariat

RB and Members

CAeM, users,

RB and Members

experts and
Secretariat

I

Meeting possibly joint
with user organizations~

sing and supply (selectively) to

airlines the data needed for
flight planning purposes and on
the conversion of the digital

information into charts for brief1ng and flight documentation

...
"'

MAJOR PROGRAMME 4:
PROGRAMME 4.3:

ApPLICATIONS OF METEOROLOGY PROGRAMME

AERONAUTICAl METEOROlOGY PROGRAMME

PROJECT 43.7- Specialized training of aeronautical meteorological
----

TASKS

per~onnel
I

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

CA eM

Cg

CAeM

Cg

RESOURCES

BY WHOM

COMMENTS

CA eM
i

l.

Training seminars and workshops

for Class I, II, III and IV

SM

SM

SM

SM

S!'l

SM

SM

SM

SM

SM

SM

SM

SM

_S_M

SM

SM_

SM

SM

RAs, CAeM and
Secretariat

RB, reo and

In collaboration with ICAq

Nat. cont.

personnel (for all WMO Regions)
2.

Refresher courses for Class I, II, .SI-I

RAs, CAeM and

RB, TCO and

Secretariat

Nat. cont.

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

Members and

Secretariat

RB, TCO and
Nat. cont.

Familiarization flights qf

Members

Nat. cont.

Members and
Secretariat

Nat. cont.

III and IV personnel on new
techniques and technologies (for
all WHO Regions)
3.

4.

SM

In collaboration with ICAO

"'"'

fore~asters

5.

6.

7

0

Exchange of forecasters between
meteorological offices for gaining
additional experience
Symposium on short-range weather
forecasting techniques in ~erqnautical meteorology
Technical Conference on the present state and progress in the
field of tropical aeronautical
meteorology

_11_

.lL

CAeM, and
Secretariat

CAeM and
Secretariat

RB, TCO and

RB, reo and
'

Nat. cont.

RB, TCO and
Nat. cant

'

With possible participa-

tion of lATA and ICAO

With possible particiPation of IATA
-

PROGRAMME 4.4 - MARINE METEOROLOGY AND ASSOCIATED
OCEANOGRAPHIC ACTIVITIES PROGRAMME
Introduction

84.
The primary purpose of the Marine Meteorology and Associated
Oceanographic Activities Programme is the provision of marine meteorological
and oceanographic services in support of the safety of life and property at
sea and the prevention of marine pollution. Such services are also vital in
assisting the efficient management of marine resources and the marine
environment.
There is a rapidly growing
convergence
between marine
meteorology and physical oceanography in the context of services to the
maritime community and national Meteorological Services are increasingly being
called upon to provide suites of such services covering a large range of
meteorological and oceanographic parameters in response to developing user
requirements.
Provision of combined meteorological/oceanographic services in
turn implies a requirement on national Meteorological Services to establish
and maintain operationally, either alone or in co-operation with their
national oceanographic communities, all the necessary elements of a full
composite ocean observing system both in their coastal and near-shore waters
and on the high seas.
85.
Since the 1850s sea-going nations have agreed on uniform procedures to
make oceanographic and meteorological observations onboard ships and for the
collection and distribution of observational records.
Originally, this flow
was facilitated by the advent of electric telegraphy and it is pertinent to
note that satellite-based communications will steadily make the process more
timely and reliable in the future as well as increasing the scope for the
dissemination of products.
Basic marine weather services are provided by
countries to meet requirements on the high seas as part of their commitment as
signatories to the International Convention for the Safety of Life at Sea, as
well as in support of the safety of other maritime activities such as
fisheries. Basic marine services also often include warnings of storm surges
and coastal flooding. In addition, there is an increasing demand from marine
users for a range of more specialized meteorological and oceanographic
services in support of economic and related interests.
86.
Widespread agreement now exists that the ability to predict short-term
climate variations such as El Nino events depends critically on an adequate
knowledge of sea-surface meteorological variables, sea-level and the heat
content of the upper ocean, and that long-term climate monitoring and an
assessment of climate change also require operational monitoring of the same
ocean variables. Scientifically assessed and clearly stated requirements for
upper-ocean and sea-surface meteorological data for climate monitoring,
research and prediction essentially define at least the initial stage of a
global ocean observing system to be supported and maintained on an operational
basis.
87.
The present programme therefore consists of the marine meteorological
and physical oceanographic services provided by Members and is based upon a
supporting composite operational global ocean observing system.
Strong
emphasis is placed upon the continued implementation of the ocean observing
system as the essential basis upon which to build the means to suppo•t
services as well as climate monitoring, forecasting and •esea•ch in the future.
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88.
The need for real-time oceanographic services dictates that there
should be a system for real-time collection and processing of oceanographic
data. This need has led to the establishment of the Integrated Global Ocean
Services System (IGOSSl. which is planned. developed and co-ordinated jointly
by the Intergovernmental Oceanographic Commission (IOCl of UNESCO and WMO.
Within WMO, IGOSS forms an integral part of the Marine Meteorology Programme.
Co-operation with IOC. through IGOSS. in the development and maintenance of a
composite ocean observing system. and in many other aspects of ocean-related
activities. is regarded as essential to both WMO and its Members in fostering
closer co-operation between meteorologists and oceanographers at national and
international levels and in making the best use of available resources,
expertise and organizational structures to provide the data and services
required by all maritime users.
89.
If the current success of the programme is to be maintained it will be
necessary to continue to foster an appropriate infrastructure for techniques
development. information exchange. implementation support and education and
training related to marine meteorology and physical oceanography .

•

90.
The main long-term objectives of the Marine Meteorology and Associated
Oceanographic Activities Programme may be listed as follows:
(i)

To
strengthen
Members'
capabilities
to
provide
marine
meteorological and physical oceanographic services for the
safety of navigation. for ocean-based economic and industrial
activities. the prevention of marine pollution, and in support
of the safety of coastal habitation and activities;

(iil

To develop and maintain a composite, operational global marine
meteorological
and
oceanographic
observing
system
as
a
contribution to the Global Observing System of the World Weather
Watch and to the Integrated Global Ocean Services System and in
support of climate monitoring. research and forecast.ing;

( iii) To facilitate the incorporation of advances in meteorological
and oceanographic science and technology into ocean observing
systems and
the
provision of marine
meteorological
and
oceanographic services.

91.
Following Congress directives on the institutional support for the
programme. it functions at the global level through the Commission for Marine
Meteorology (CMM) and at the regional level through the regional associations
and other regional groupings where appropriate.
Oceanographic services are
provided through IGOSS which is planned and co-ordinated by the Joint IOC/WMO
Committee for IGOSS and is supported by Members of WMO and Member States of
IOC.
92.
At the national. and to a certain extent regional. level. detailed
planning is carried out by individual Members.
Similarly, the programme is
implemented by Members during the day-to-day operation of global marine
weather services; in the global operational oceanographic services;
in the
global collection of marine meteorological and physical oceanographic data in
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The safety of life and pcoperty at sea is a major priority of the
WMO Marine Meteorology Programme
(USA Coast Guard photographs)
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support of these services and of the WI'IW; and in the provision of marine
climatological information in support of marine services and of the World
Climate Programme (WCPl.

93.
The marine meteorological and oceanographic services system has
benefited in recent years from advances in global meteorological forecasts
resulting in improved accuracy over periods of several days.
These
improvements have been accompanied by developments in specialized marine
analysis and forecasting techniques such as for ocean waves, sea-surface
temperature, sea ice and storm surges.
94.
The phased implementation of the Global Maritime Distress and Safety
System (GMDSS) of IMO and the capability of broadcasting a range of forecast
products to shipping on the high seas using the INMARSAT system is leading to
an improvement in the dissemination of products and thus services. A similar
improvement in coastal waters is accompanying continued development of NAVTEX
systems.
95.
The increased use of automatic observing systems and automated,
satellite-based communications methods for data collection such as the SEAS
(United States of America), MOSS (United Kingdom), TURBO-II (Netherlands), and
automated ocean data buoys has resulted in an increase in surface data from
the oceans which can be used in support of services. Satellite-derived ocean
data are also increasingly being used in the prov1s1on of services.
Similarly, use of satellite communications and merchant vessels in the
automated shipboard aerological programme (ASAP) has provided increased
amounts of upper-air data from the oceans, both for use in forecast models and
as ground truth for satellite atmospheric soundings. Considerable effort has
been invested in determining the heat content of the upper oceans by
profiling, e.g. using expendable bathythermographs, which has facilitated the
preparation of synoptic oceanographic products and has reinforced the global
importance of IGOSS.
96.
Despite these successes, there are still marked inadequacies, in both
space and time, in the marine data coverage from the marine atmosphere, at the
atmosphere-ocean interface and below the sea surface. The requirements for
specialized real-time marine services, often tailored to the users' very
specialized needs, are expanding rapidly and outstripping the observational
programme, while the emerging requirements for ocean data in support of global
climate monitoring,
research and prediction
illustrate
clearly
the
inadequacies in the existing ocean observing system.
97.
The WMO Marine Climatological Summaries Scheme (MCSS) was established
to provide a comprehensive marine climatological database and related
climatological analyses for the world's oceans to support Members in the
provision of marine services. Similarly, surface and sub-surface ocean data
are provided in non-real time through the International Oceanographic Data and
Information Exchange (IODE) of IOC. The MCSS has been highly successful in
promoting the exchange of available data but operates on a lengthy time-scale,
data transfers often being effected two or more years after observations have
been made. Increasingly, however, the scheme has difficulties to provide data
in a sufficiently timely manner to support user requirements for specialized
services.
It
is similarly deficient in meeting the needs of climate
monitoring and research.
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98.
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 in progresso However,
if developing countries are to take a greater part in the Marine Meteorology
and Associated Oceanographic Activities Programme, and also to share in the
benefits derived from the provision of specialized services, it wili be
necessary to expand the training programme.
Major influences 1992-2001
99.
For many years the marine meteorological services programme has been
largely concerned with the safety of ships transiting open oceans.
This will
remain a major concern, but the emphasis is changing, with more specialized
and detailed forecast products and services being provided for ships on the
high seas.
Improvements in communications and the availability of computers
onboard ships will allow the simple pr.esentation of large amounts of
meteorological and oceanographic information.
Thus, for example, it may be
possible to combine forecasts of wind, wave and current conditions with
onboard measurements of a ship's attitude and speed to provide advice upon the
route to be followed.
Large amounts of meteorological and oceanographic data
from high-resolution satellites (including commercial satellites such as
LANDSAT, etc.) will become available and will be used for research and
operational purposes as well as to ensure safe navigation.
One of the major
hazards at high latitudes is posed by sea ice and viable real-time ice
forecasts based on remotely sensed data are urgently required to aid
navigation, since advice to reduce speed or avoid areas of risk is no longer
adequate.

Sea-ice services are important for safe and economic
operations in high latitudes
(USA Coast Guard photograph)
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lOO.
The trend to larger ships with smaller crews and a high level of
technology, and hence investment, has led to increased demand for port
meteorological services. Large vessels are sometimes more at risk from local
variations in meteorological conditions in restricted roadsteads and harbours
than on the high seas. 1\s mesoscale models develop, it will be possible to
provide more detailed nowcasts and forecasts for port areas and full advantage
must be taken of computer-based information systems including graphics
displays to present the products to the user in a concise and easily
assimilated manner.
The meteorological and oceanographic data may form a
subset of a data stream giving details of port facilities and limitations.
101.
The importance of the role that the oceans play in the world economy
and the impact that marine conditions have upon man's activities are
increasing rapidly and are no longer confined solely to marine transport. The
marine meteorological and physical oceanographic services provided by Members
will increasingly reflect this change in emphasis.
In particular, the
application of meteorological and oceanographic services in support of
fisheries is becoming of major importance as nations iook increasingly to the
oceans as a source of food supply.
102.
Specialized forecast services including many of the meteorological and
oceanographic variables, e.g. wind, wave spectra, currents, tidal anomalies,
sea-surface and sub-surface temperatures and atmospheric boundary layer data,
will be required for coastal and inshore areas as well as for offshore
activities such as mineral exploitation. The potential for disaster and los.s
of life will be higher in coastal and inshore areas given that population
densities are higher and the uses of the inshore areas more diverse.
The
inshore user may also be less familiar with marine meteorological services
than the professional mariner and some user education will be required, even·
if products are tailored and expressed in terms of the activity concerned.
Increased leisure use of the sea is one area of high risk to life without
commensurate risk to investment. Damage to coasts and coastal structures and
the overtopping of sea defences, perhaps due to a combination of climaterelated chang.es in sea-level and local weather-induced phenomena, is also an
area of concern.
103.
Concern with the welfare of the environment
and services will be required to predict the
concentration of pollutants both in and above
affected by sea ice, as well as the provision of
the risk of occurrence of pollution.

extends to the marine area
movement, life cycle and
the sea, including areas
services designed to reduce

104.
Many of the these services will use the results from increasingly
complex coupled ocean-atmosphere models,
which themselves will.· become
operationally available as a consequence of rapid developments in computer
technology. The large and powerful computers required to run such models will
remain within the capability of major Meteorological Services in developed
countries, but comparable improvements in microcomputer systems should allow
most of the maritime Members of WMO to provide" tailored products locally,
perhaps based upon output from a regional meteorological/oceanographic
services centre. Thus locar systems targeted upon very specialized needs will
coexist with those marine services co-ordinated globally through the WMO
marine meteorological
services
system and the Marine Meteorology and
Associated Oceanographic Activities Programme must include this two-tiered
structure of marine services;
In addition, it is clear that in many areas
regionally co-ordinated; jointly funded and· operated systems for the provision
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of marine meteorological services may be the most appropriate and cost
effective way of meeting the requirements of marine users in these areas
within the available resources.
105.
The improvements in the meteorological and oceanographic services
programme detailed above will make substantial demands upon the dataacquisition and communications system, which must therefore be an essential
part of the total programme.
106.
The major developments in this area in the next ten years will be a
consequence of increased use of satellites.
Communications satellites have
already had an impact upon data collection but the new generation of remote
sensing satellites will be specifically oriented towards ocean data and should
do much to improve areal coverage of observations. Ground- and aircraft-based
remote sensing systems will also become available on an operational basis
providing variables such as wave spectra, ocean currents and wind stress.
107.
There will be improvements in automated observing systems for use in
ships and on other platforms of opportunity and also mot'e widespread use of
drifting buoys with an enhanced capability to measure both meteot'ological and
sub-surface data.
108.
It is certain that no single observing system or platform will provide
a solution to the t'equirement for global data in support of specialized
meteorological and ocean services.
Various systems and platfot'ms will
contt'ibute subsets of data in diffet'ent locations.
The challenge fot' the
meteorological

and

oceanographic

communities

will

consist

of

managing

the

composite obset'ving network so that the various components are complementat'y
and data redundancy is maintained at a level which enhances reliability
without being wasteful. The Global Ocean Observing System is being designed
to meet this challenge.
109.
The timescales for data availability set by climate modellers and the
needs of climate monitoring as well as the expanding requirements of
large-scale research programmes, such as TOGA and WOCE, will need to be met
because they lie between real time in the sense of forecast services and the
very slow delayed mode of the MCSS. These requirements will eventually lead
to a merging of data streams from the GTS, IGOSS, MCSS and IODE. Advances in
data-storage technology, such as direct access mass storage devices with high
reliability and negligible maintenance of the stored data, will aid the
creation of composite archives, particularly where large volumes of data are
concerned, as is the case with satellites.

Specific objectives and plans 1992-2001
llO.
The specific objectives for the decade 1992 to 2001 of the Marine
Meteorology and Associated Oceanographic Activities Programme are detailed as
follows:

•

To promote continuing improvement in basic marine meteorological
services for international shipping both on the high seas and in
restricted areas such as harbours and roadsteads, taking full
advantage of modern communications and technology;
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•

To encourage further the development of specialized and detailed
services for shipping addressing such problems as tropical

cyclones, ocean waves and sea ice;
•

To promo.te improvements in specialized meteorological services
in support of exploitation of resources of the deep ocean,
offshore, inshore and coastal regions and the safety of people
living and working in these areas, and in support of marinepollution emergency response operations.

•

To improve the arrangements for the collection of oceanographic
data and their analysis and archiving in a form suitable for
support of climate monitoring and
research
as
well
as
specialized services;

•

To encourage the development
of specialized oceanographic
services in support of established requirements thus enabling
the safe exploitation of marine resources.

•

To improve the marine climatological and related ocean database
taking note of the requirements of WCRP and the needs of
national Meteorological Services to support specialized services;

•

To tune the archiving time-scales of existing climatological and
related databases such as MCSS to respond to the needs of users
and foster higher and uniform standards of quality control.

•

To plan, implement and maintain, jointly with the IOC and other
interational organizations, a composite operational global ocean
observing system to meet the needs of climate monitoring,
forecasting and research, as well as basic and specialized
services.
The system will be designed to strengthen both the
GOS of WWW and IGOSS;

•

To ensure that the composite system provides good overall areal
data coverage by using all available sources of observations
while minimizing data
redundancy and consequent waste of
resnurces.

•

To continue the development,
guidance and technical material
guides, manuals, handbooks and
exchange of information on marine

•

To continue the development and updating of operational manuals
for marine meteorology and related oceanographic activities, so
facilitating the exchange of information on marine services.

updating and publication of
such as marine meteorological
reports. so facilitating the
technology;

Proposed Global Ocean Observing System
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•

To promote the development of techniques for forecasting and
analysis to solve particular problems encountered in providing
marine meteorological services in response to user requirements;

•

To encourage the development of new techniques for making in
situ measurements and analysing remotely sensed data.
The
object is to max1m1ze the contribution to the composite
observing system in support of specialized services;

•

To encourage the intercomparison of data from
components of the composite ocean observing system;

•

To further the application of remotely sensed ocean data
support of meteorological and oceanographic services.

•

To facilitate the development
marine
and provision of
meteorological services on a national or regional basis through
direct support to national Meteorological Services in the
implementation of marine observing systems and services and
through the fostering of, and direct support to, regional
co-operative
of
marine
arrangements
the
provision
for
meteorological services;

•

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

•

To promote the transfer of information and techniques relevant
to the full range of marine meteorological services, by
convening and supporting training seminars, workshops, etc.;

•

To encourage the development of specialized training in marine
meteorology and physical oceanography in existing meteorological
training institutes and universities;

•

To encourage the transfer of technology in support of training
programmes so that new knowledge and skills can be applied.

the

various
in

Implementation schedule
111.
Activities and time-scales designed to achieve the specific objectives
detailed in the previous section are contained in the following pages 1n 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
3 number of tasks.
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Co-ordination with other programmes and activities
112.
The Marine Meteorology and Associated Oceanographic Activities
Programme covers diverse activities in meteorology and physical oceanography
and therefore must co-ordinate with other programmes within and outside WMO.
113.
The Marine Meteorology and Associated Oceanographic Activities
Programme and IGOSS must integrate closely with the WWW. Marine observations,
while supporting marine services, are an essential part of the GOS and are
collected via marine telecommunication systems which, therefore, form an
adjunct to the GTS. The marine services are dependent upon GOS and form part
of the GDPS.
114.
In many ways,
WWW and depends upon
also some overlapping
and various programmes

IGOSS can be viewed as the oceanographic equivalent of
the GTS. I t has many separate identifiable aims, but
areas which require co-ordination with the WWW, the WCRP
of IOC.

115.
The Marine Meteorology and Associated Oceanographic Activities
Programme must co-ordinate closely with the WCP, particularly in the
development of climatological databases and analyses. Similarly, activities
in the area of marine instrumentation must be co-ordinated closely with the
Instruments and Methods of Observation Programme; marine services for
fisheries must be co-ordinated with the work of CAgM; and certain aspects of
coastal marine services related to activities of CHy.
116.
Programme activities related to education and training must be closely
co-ordinated with the WMO Education and Training Programme and the
implementation support with the Technical Co-operation Programme.
Areas of
activity relating to observing systems, marine telecommunications and the
provision of services must be co-ordinated with regional associations.
117.
. Externally to WMO there must be close co-operation with IOC both
through· and outside IGOSS in the field of operational oceanography and ocean
observing systems. There is also a valuable avenue of co-operation via the
IOC Training, Education and Mutual Assistance (TEMi\) in providing training in
marine meteorology and physical oceanography.
118.
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).

*

*

TIME-LINE CHARTS

Key to major events:

Cg

- Progress and plans reviewed at session of WMO Congress

CMM - Progress and plans reviewed at session of WMO Commission for
Marine Meteorology
G
M
R

- Publication of guidelines/guidance material
Meeting (including training events)
- Report

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

44. 1

MARINE METEOROLOGICAL SERVICES

TASKS

1992

BY WHOM

993 1994 1995 1996 1997 1998 1999 2000 2001

;._

CMM_

RESOURCES

COMMENTS

CMM_

(a) Marine meteorological services
for international shipping
1.

Identifying the marine users'
needs; developing a requirement
for MMS and updating the Guide to
and Manual on MHS. Encouraging
MMS on a regional basis

_M

G

-M

Members
Secretariat
CMM
Regional associations

G

National
RB

Recommendations for
implementation by Members.j
Comment from IMO. liaison
with IOC via IGOSS
I
I
i

•

Revision and updating of
Mari ne serv; ces prograrrme
to the year 2000/2005"

2.

11

--·

CMM

RB

At regular intervals
(four years). Input from
Members and user groups

J

·---·~-------

I

(b) Specialized and detailed
services for shipping
1.

j

!

Preparation, publication and
updating of technical notes on
ship routeing techniques and
economlcs and information on services

i

•

R

M

CMM
Secretariat

National

••

Input from Members
and users

'

I

2.

Study of user requirements
for sea-ice information and
recommendations for services

M

R

M

•

Members
Secretariat
CHM

National
RB

CMM
Secretariat
Members
Regional associations

UNDP, VCP
National

3.

Preparation and review of guidance
material on forecasting tropical
cyclone - associated waves and
storm surges. Support for
implementation of services

RB - Regular budget

R

R

RB

Accent on remote sensing

I
i

"'....
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PROJECT 44. 1

MARINE METEOROLOGICAL SERVICES

TASKS

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

c.

CMM

Co

CMM

BY WHOM

RESOURCES

COMMENTS

CMM

(c) Specialized meteorological service
in support of exploitation of
resources of the deep ocean,
offshore, inshore and coastal
waters, and the safety of life
in these areas
1.

Identifying the marine users•
needs in these areas and
developing a requirement for
specialized services

M

G

M

G

Members
Secretar1at

CMM

National
RB

liaison with user
organ1~at1ons,

E&P Forutl

e.g. FAO,

RegiOnal associations

"'
N

-----

-

--·

2,

Expert mb~1on~ to advise an
requirements of developing
countries in the provision of
such services and provision of
consequent training

3,

Support for national
Meteorological Services in the
development and establishment
of such services

4.

Preparation and publication
of appropriate guidance material
on such services

RB - Regular budget

•

•

CMM

CMM

Members
Secretariat

•

•

•

•

CMM
Members
Secretartat

RB

RB

National

VCP

RB

National

Input from Members
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OCEANOGRAPHIC SERVICES

TASKS

BY WHOM

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

:.

CMM

MM

RESOURCES

COMMENTS

MM

Co

(a) To improve the arrangements for
collection of oceanographic data
and their analysis and archiving
1.

M

and expansion
of BATHY/TESAC operational
programme

Co~ordlnatlon

z.

Maintenance and improvement
to data collection and
communications' procedures
and facilities

M

3.

Development of new ocean
observing systems and
incorporation into IGOSS

M

4.

5.

Regional co~ordination and
implementation of IGOSS

G

R

M

M

M

G~

M

M

M Members

M

G

M

R

M

Establishment of Specialized
Oceanographic Centres as
required

Regular budget

VCP
RB

Joint Committee IGOSS
Members
Secretariat

RB

Joint Committee IGOSS
Members
Secretariat

RB

Members
Secretariat
Regional associations

National

Members
Joint Committee IGOSS
Secretariat
-

RB

National

Joint Committee IGOSS
Secretariat

With IOC

With IOC

National

With IOC

National

With IOC

RB

National

RB

With IOC

m

w
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TASKS
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BY WHOM

RESOURCES

COMMENTS

(b) Development of speciali2ed
oceanographic services in support
of established requirements
1.

Identifying users' needs and
developing user requirements
for ocean data and products

2.

Co-ordination of preparation
and distribution of IDPSS
and HMS products

R

R

R

M

M

Herilbers
Secretariat

National
RB

Joint Committee IGOSS
Secretariat
Members

RB

,

...

NatiOnal
I

3.

Preparation and updating of
joint WMO/IOC guidance material

G

G

G

Joint Corrmittee :i:GOSS
Secretariat

Ril
..

RB

Regular budget

4:

KAJO~ P~OGRAMME

PROGRAMME 4.4:

PROJECT 44.3

APPLICATIONS OF HfTfOROLOGY PROGRAMME
MARINE METEOROLOGY AND ASSOCIATED OCEANOGRAPHIC

ACTIVITI~S

PROGRAMME

MARINE CLIMATOLOGICAl AND RELATED OCEAN DATA BASE

ICMM
(a} To improve the marine

Co

ICMH

Co

RESOURCES

BY WHOM

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

TASKS

COMMENTS

MM

c11matolo~1cal

and related ocean data base

1.

M

M

Co-ordination of marine
climatological requirements with

Members

National

CMM

RB

Members
CMM

National
RB

· With WCP

WCP and provision of technical
advice on exchange and archival
of data

2.

I
M

M

Study and identify operationally
useful marine data with a view

Continuous as required

to archival and exchange

"'
"'
(b)To tune the timeliness and quality
of climatological and related data

bases for user requirements
1.

2.

3

Review of implementation of
Marine C1imatologica1 Summaries
Scheme and evaluation of exchange
for special projects

ReVlew, pub-l1sh and distribute
details of quality control
standards for climatological data

MOflllOr and 1n~estigate
development~ in computer

technology

RB - Regular

i11

this area

budg~t

M

M

G

M

G

M

CMM

RB

Secretariat
Members

National

CMM

RB

For implementation
by Members

National

Continuous

Secretariat

Members

CMM

RB

MAJOR PROGRAMME 4;
PROGRAMME 4.4:

'

I

PROJECT 44. 4

!
i
I

TASKS

i

APPLICATIONS OF METEOROlOGY PROGRAMME
MARINE METEOROLOGY AND ASSOCIATED OCEANOGRAPHIC ACTIVITIES PROGRAMME

SYSTEMS FOR MARINE AND OCEAN OBSERVATIONS AND DATA COLLECTION
1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

BY WHOM

RESOURCES

COMMENTS

I:Mi'l

'

l(a) Composite operational global
ocean observing system
'

!

I
11.

II

Identification and specification
of requirements for metocean
variables, including remotely
sensed data and overall planning
of the system

M

R

M

R

CMM, Joint Corn. IGOSS
Members
Secretariat

AB

With IOC, WCRP

Secretariat
CMM, Joint Corn. IGOSS

National
VCP, UNDP
AB

Continuous, jointly with
IOC; consultation with
other programmes and
various external bodies

Secretariat
Members

AB
National

I
I

f,.

I

Implementation and maintenance
of composite system. Mechantsms
include:
(i)

VOS/PMO support

R

M

R

M

m

"'

CMM
( 1 i)

(; i i )

DBCP support

•

Remote sensing systems
implementation

M

R

Secretariat
Members

AB
National

With ClS/Service Argas
and IOC. Meeting every
year .

CMM, Joint Corn. IGOSS
Members
Secretariat

AB
National

With IOC and satellite
agencies

CMM, Joint Cam. IGOSS
Secretariat

RB

RB

With WCRP, IOC. Review
every four years

RB

Continuous

"-··----------- ·----·

(b) Composite observing network
density
1.

Studies on marine data density
requirements

----

_R_

_R_

_R_

--

- - --------

.·

2.

Identification of new sources
of useful data

AB- Additional budget,

RB - Regular budget

CMM, Joint Corn. IGOSS
Secretariat
Members

National

'

MAJOR PROGRAMME 4:
PROGRAMME 4.4:

APPLICATIONS OF METEOROLOGY PROGRAMME
MARINE METEOROlOGY AND ASSOCIATED OCEANOGRAPHIC ACTIVITI£S

P~RAHME

PROJECT 44.5

INFORMATION EXCHANGE ON MARINE TECHNOlOGY AND SERVICES
1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

TASKS

RESOURCES

BY WHOM

COMMENTS

CMM
(a) Publication of guidance and
technical material facilitating
the exchange of information on
marine technology
1.

Preparation and updating of
technical notes on the processing
and application of marine data in
support of services

2.

Regular updating of guides to
the application of techniques
for marine services

3.

Review and updating of relevant
parts of the Guide to Meteorological Instruments and Methods
of Observation

R

R

;

1-.li

r.

r.

CMM

RB

Updated as required in
cycle with CHM

CMM
Members
Secretariat

RB

Continous monitoring

National

CMM
Secretariat

RB

...,
"'

(b) Development and updating of
operational manuals for marine
meteorology and related
oceanographic activities
1.

Preparation and publication of
guidance material on marine
meteorological/oceanographic
services
·

G

r.

CMM
Secretariat

RB

2.

Reviewing and updating
operational manuals and data
catalogues as required

G

r.

CMM
Secretariat
Regional associations

RB

3.

Reviewing material in WHO
Regulations

r.

G

CMM
Secretariat

RB

·--

_L..

RB - Regular ..budget

- - - - - · - · - - ---···-----··

-·

-

liaison with WCP

MAJOR PROGRAMME 4:
PROGRAMME 4.4:

PROJECT 44-. 6

APPLICATIONS OF METEOROLOGV PROGRAMME

MARINE METEOROlOGY AND ASSOCIATED OCEANOGRAPHIC ACTIVITI£S PROGRAMME

DEVELOPMENT OF TECHNIQUES FOR MARINE OBSERVATIONS AND FORECASTING

TASKS

BY WHOM

1992 1993 1994 1995 1996 1997 199& 1999 2000 2001

CMM

MM

:o

Co

RESOURCES

COMMENTS

MM

(a) Development of techniques for
forecasting and analysis in
support of marine services
1.

2.

Monitoring of requirements for
specialized marine forecasts
and services and publication of
guidance on techniques

Promotion of the development
of forecasting and analysis
techniques through support for
regional or other special projects

•

•

R

CMM
Secretariat
Members

M

-~

RB

Publication of reports
as appropriate

National

Secretariat
Members
Regional associations

RB, VCP
National

Members
Secretariat

National
RB

Members
Secretariat

National

"'
"'

(b) Development of new techniques
for making ~ measurements
and analy$ing remotely sensed data
1.

2.

Identifying and monitoring
new techniques for marine
observations

Improving existing techniques
for measurement and observation

CMM

R

R

R

R

CMM

-'--

RB - Regular budget

RB

Reports as appropriate

MAJOR PROGRAMME 4:
PROGRAMME 4.4:

PROJECT 44.6

APPliCATIONS Of METEOROLOGY PROGRAMM£
MARINE METEOROLOGY AND ASSOCIATED OCEANOGRAPHIC ACTIVITIES PROGRAMHI

DEVELOPMENT OF TECHNIQUES FOR MARINE OBSERVATIONS AND FORECASTING

TASKS

1992 1993 1994 1995 1996 1997 1998 1999 200
MM

lea

Ca

2001

BY WHOM

RESOURCES

COMMENTS

M

(c) Intercomparison of data from
various components of composite
ocean observing system
1.

Intercomparison workshop

2.

Intercomparison experiments

RB - Regular budget

I

M

R

M

R

Members
Secretariat

National
RB

Liaison with IGOSS

MefTtlers

National

With IGOSS

Secretariat

as appropriate
RB

Regional associations Outside funds

"'
CO

MAJOR PROGRAMME 4:
PROGRAMME 4. 4:

APPLICATIONS Of METEOROLOGY PROGRAMME
MARINE METEOROLOGY AND ASSOCIATED OCEANOGRAPHIC ACTIVITIES PROGRAMME

I ,.,~, .. ,

IMPLEMENTATION SUPPORT ACTIVITIES

ISKS
-

1992 1993 199
MM

BY WHOM

1995 1996 1997 1998 1999 2000 2001

MH

Co

RESOURCES

COMMENTS

MM

I Co

(a) Implementation support activlties
for the deyelopment and provision
of marine meteorological services
on a national or regional basis
1.

Secretariat

Expert missions to advise
on requirements for support

CHM

RB
VCP

As required
!

2.

Formulation of suggestions
on activities and areas

suitable for regional
co-operation

R

R

CMM
Secretariat

RB
VCP
National

Members

National
RB
VCP

Members
Regional associations

(b) Encourage the use of WMO
Voluntary Co-operation Programme
and similar programmes of

co-operation
1.

RB

Support as required for regional
co-operative groups and activities

Regular budget

Secretariat
Regional associations

Continuous as required

__,
0

MAJOR PROGRAMME 4:

PROGRAMME 4.4:

PROJECT 44.8

APPLICATIONS OF METEOROLOGY PROGRAMME
MARINE METEOROLOGY AND ASSOCIATED OCEANOGRAPHIC ACTIVITIES PROGRAMME

SPECIALIZED EDUCATION AND TRAINING

TASKS

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
~

rMM

COMMENTS

RESOURCES

BY WHOM

Co

(a) Transfer of information and
techniques relevant to HMS via
training seminars, workshops, etc.
1.

Training seminars and workshops
on HMS including training in
established services and eoordination of guidance material

Regional associations
Secretariat
Members
CMM

All activities continuous
Many may be assisted by
TEMA Activities of IOC

RB
Fellowships

VCP

.....
....
2.

Expert missions to advise on
national training needs

CMM
Secretariat

RB
VCP

On request

(b) Development of specialized
training in existing institutes

and universities
1.

Expert missions to plan
and develop courses

CMM
Secretariat
Members

RB
VCP

2.

Specialized fellowships

Members
Secretariat

National
RB, VCP, fellowships

--------

RB

Regula~

budgel

--

----

---

----

------

----

MAJOR PROGRAMME 4:
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PROJECT 44.8

APPLICATIONS OF METEOROLOGY PROGRAMME
MARINE METEOROLOGY AND ASSOCIATED OCEANDtRAPHIC ACTIVITIES PROGRAMME

SPECIALIZED EDUCATION AND TRAINING

TASKS

1992 1993 1994 1995 1996 1g97 1998 1999 2000 2001

8HM

Ca

CMM

Ca

BY WHOM

RESOURCES

COMMENTS

CMH

(c) To entourage the transfer of

technology in support of training

l.

Expert missions to identify
the technology required to

CMM

follow training ptogramme in

Members

Secretariat

RB
VCP
Ncitiohal

Continuous. as required

MMS

2.

Provision of guidance on
application of cl1matologita1
techniques

CMM

Secretariat
Members

....
N

RB
VCP
NatiOhal

I
RB - Regular Uudget

ANNEX
RESOLUTION 28 (Cg-XI) - THIRD LONG-TERM PLAN
THE CONGRESS,
NOTING:
(1)
Resolution 25
Second Long-term Plan,

(Cg-Xl, under which Tenth Congress approved the

(2) The decision of Tenth Congress in Resolution 26 (Cg-Xl concerning
the preparation of the Third Long-term Plan,
ADOPTS, under the provisions of Article 8 (a), (b) and (c) of the WMO
Convention, the Third WMO Long-term Plan (hereinafter called "the Plan" for
the period 1992-2001, consisting of:
Part I -

Overall policy and strategy

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

1 - The World Weather Watch Programme;
2 - The World Climate Programme;

3 - The WMO Atmospheric Research and Environment Programme;
4 - The WMO Applications of Meteorology Programme;

- The WMO Hydrology and Water Resources Programme;
- The WMO Education and Training Programme;
7 - The WMO Technical Co-operation Programme;
5
6

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

