THE WORLD METEOROLOGICAL ORGANIZATION

The World Meteorological Organization (WMO) of which 161 States and Territories are Members, is a
specialized agency of the United Nation. The purposes ofthe Organization are:
(a) To facilitate world-wide co-operation in the establishment of networks of stations for the making of meteorological observations as well as hydrological and other geophysical observations related to meteorology, and to
promote the establishment and maintenance of centres charged with the provision of meteorological and related
serUlces;
(b) To promote the establishment and maintenance of systems for the rapid exchange of Ineteorological and
related information;
(c) To promote standardization of meteorological and related observations and to ensure the uniform publication of observations and statistics;
(d) To further the application of meteorology to aviation, shipping, water problems, agriculture and other
human activities;
(e) To promote activities in operational hydrology and to further close co-operation between Meteorological
and Hydrological Services; and
(f) To encourage research and training in meteorology and, as appropriate, in related fields and to assist in
co-ordinating the international aspects of such research and training.
(Convention ofthe World Meteorological Organization, Article 2)

The Organization consists of the following:
The World Meteorological Congress, the supreme body of the Organization which brings together the delegates
of Members once every four years to determine general policies for the fulfilment ofthe purposes of the Organization,
to approve long-term plans, to authorize maximum expenditures for the financial periods, to adopt Technical
Regulations relating to international meteorological and operational hydrological practice, to elect the President and
Vice-Presidents of the Organization and members of the Executive Council and to appoint the Secretary-General;
The Executive Council, composed of36 directors of national Meteorological or Hydrometeorological Services, meets
at least once a year to review the activities of the Organization and to implement the programmes approved by
Congress;
The six regional associations (Africa, Asia, South America, North and Central America, South-West Pacific and
Europe), composed of Member governments, co-ordinate meteorological and related activities within their respective
Regions;
The eight technical commissions, composed of experts designated by Members, study matters within their specific
areas of competence. (Technical commissions have been established for basic systems, instruments and methods of
observation, atmospheric sciences, aeronautical meteorology, agricultural meteorology, marine meteorology, hydrology, and climatology. );
The Secretariat, headed by the Secretary-General, serves as the administrative, documentation and information
centre of the Organization. It prepares, edits, produces and distributes the publications ofthe Organization, carries
out the duties specified in the Convention and other Basic Documents and provides secretariat support to the work
of the constituent bodies ofWMO described above.
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The past year was a particularly momentous
one in the life of the World Meteorological
Organization. With the rapidly increasing
concern about changes in the global environm ent, WMO found itself hard pressed by
challenging new tasks.
The dramatic political developments of
1989- of course-captured a great deal of world
attention. Yet, Heads of State felt the necessity
and found the time to meet repeatedly during
the year to consider appropriate steps to arrest
potential climate change which might endanger
the life-supporting systems of the Earth. An
important and more clearly defined role for
WMO in these matters began to emerge.
Besides new developments and activities, th e
Organization was busy carrying out its highly
complex scientific and technical programmes
a long the lines indicated by Tenth World
Meteorological Congress in May 1987.
The present Annual Report provides a
summary of the above-mentioned efforts and
activities in a new format which has the aim of
m aking WMO's activities more accessible and
understandable for the general reader.

It was, in fact , decided by the WMO
Executive Council at its forty-first session in
June 1989 that the Annual Report needed a
facelift. Indeed, it was increasingly felt during
the last few years that the success of many
WMO programmes would require stronger
support from governments and the general
public, in addition to the faithful backing of
the professional meteorological and hydrological communities which WMO has always
enjoyed.
Th e Report contains a brief summary of the
global climate in 1989. This is followed by information on the activities in each of the main
programme areas of WMO. Under each
Programme the relevant meetings held during
the year are also listed to provide a record of
events in the life of the Organization.
I believe the Members ofWMO can be justly
satisfied with the good spirit of co-operation
which they so successfully maintained during
1989 in the areas of meteorology and operational hydrology. This report should serve also
as a reminder of the continuing need for such
friendly professional co-operation.

G.O.P. Obasi
Secretary-General

-
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During 1989, the programme activities of the World Meteorological
Organization were carried out according to the plans drawn up by Tenth
Congress in the Second WMO Longterm Plan for the years 1988-1997.
Many unforeseen developments,
emerging from an increased universal concern about climate change and
other related global environmental
problems, created pressures to
include additional activities.
On the whole, 1989 was a successful year for WMO, in spite of
continued financial difficulties. The
Organization maintained a high
profile in the areas of activity within
its mandate and was effective in
mobilizing efforts in areas of prime
concern. As always, WMO enjoyed
the strong and unfailing support of
its 161 Member countries in carrying
out an impres sive range of programmes with a relatively small
Secretariat staff and lean budget.
Merely the list of meetings held and
publications produced during the
year will substantiate this statement.
Among the meetings of WMO

constituent bodies in 1989, the most
important was the forty-first session
of the WMO Executive Council held
between 5 and 16 June. A number of
the key decisions of this session of the
Council related to climate change and
the protection of the global atmosphere. This is hardly surprising. As
the intergovernmental UN agency
responsible for ensuring the co-ordinated world-wide monitoring of the
atmosphere, WMO provides the
authoritative scientific voice on atmospheric environment and climate
change. This consideration led the
Council to establish the Global
Atmosphere Watch (GAW) to provide
the same precision-monitoring attention to atmospheric chemistry
measurements as is given within the
framework of the World Weather
Watch to other meteorological
measurements such as air and sea
temperature, atmospheric pressure
and rainfall. GAW will serve as an
early warning system to detect
changes in atmospheric concentrations of greenhouse gases and in the
ozone layer. This new programme
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GMS-4 was launched from NASOA's Osaki
Range at Tanegashima Space Centre on
6 September 1989 (Photo: National Spac e
Development Agency of Japan)

combines, co-ordinates and strengthens the WMO efforts begun in the
1950s under the Global Ozone
Observing System (G0 30S) and the
Background Air Pollution Monitoring
Network (BAPMoN).

Issues relating to the global
atmospheric environment

Enhanced infra·red image of hurricane Hugo as it crossed the south-eastern coast of the
USA on 22 September 1989 with winds of more than 130 knots (Photo: NOAA/NESDIS)

The agreement signed on 8 September 1989 between the World
Meteorological Organization and the
Government of Japan designating the
Japan Meteorological Agency as the
WMO World Data Centre for
Greenhouse Gases represents a major
development in GAW. The Centre,
which will begin operation in 1990,
will collect data from all parts of the
world on the concentration of greenhouse gases in the atmosphere,
particularly carbon dioxide (C 0 2 ),
methane (CH 4 ), chlorofluorocarbons
(CFCs) and nitrous oxide (N 2 0).
Although these atmospheric gases
are measured at a number of observation stations around the world, no
systematic collection and distribution
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of these data have been undertaken
until now. The Centre will make a
major contribution to the international efforts to measure and
understand the trends in greenhouse
gases as they affect climate change.
WMO technical commissions and
other bodies were in the forefront of
many initiatives related to climate
change and the protection of the
atmosphere. The year started with
sessions of each of the three working
groups of the WMOlUnited Nations
Environment Programme (UNEP)
Intergovernmental Panel on Climate
Change (IPCC). Their job is to assess
the available scientific information on
climate change, the environmental
and socio-economic impacts of such
change and to formulate response
strategie s. Their work plans were
submitted to the IPCC Bureau in
February 1989. In view of the mounting concern on the part of both
governments and the public alike
regarding climate-change issues, the
Bureau agreed that its first assessment report should be available by
the end of August 1990-a very short
time, given the complexity of the
subjects to be tackled and the interactive nature of the tasks of the three
working groups. Numerous governmental and non-governmental
institutions were mobilized to take
part in this major effort.
The IPCC's first assessment report
will form the basis for initiating
possible action by governments

throughout the world to safeguard
the life-supporting systems of our
planet for future generations. For
example, consideration is already
being given to the contents of a global
framework convention on climate
change making use of the IPCC findings. The pressure to improve
understanding of climatic change and
to take action to mitigate the harmful
effects of man's activities continued
throughout 1989 with many ministerial meetings convened by individual
governments and no less than 23
meetings of IPCC subgroups during
the last four months of the year.
Preparations for the Second World
Climate Conference (SWCC) occupied
a central place in WMO efforts .
Jointly sponsored by WMO , UNEP,
the United Nations Educational,
Scientific and Cultural Organization
(Unesco ) and the International
Council of Scientific Unions (lCSU),
the SWCC will convene in Geneva
between 29 October and 7 November
1990. A full-time co-ordinator for
SWCC, based in WMO Headquarters,
was appointed in mid-August 1989.

World Weather Watch: challenge of new technologies
Although climate change and environmental matters were the
dominant issues in 1989, much attention was a lso given to the World
Weather Watch (WWW), in particular
to improvements needed to ensure
that each of WMO 's Members had

The WMO link to the Global Telecommunication System will enable the Secretariat to
participate in emergency response to nuclear accidents (Photo: WMOj8ianco)
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available the data and products
necessary for the day-to-day provision
of weather forecasts and other meteorological services in support of
national development.
Operational WWW Systems
Evaluations (OWSEs) were continued
to ensure the smooth incorporation of
new technologies and procedures into
the WWW and the efficient transfer
of knowledge and technology to developing countries . Following the
successful OWSE for the North
Atlantic which concentrated on
observing systems, planning for
OWSE-Africa began in 1988. During
1989, equipment was installed in
Ethiopia, Kenya and Sudan with
further installations scheduled for the
early part of 1990 . The aim of
OWSE-Africa is to improve the telecommunication system over the
African continent.
Following the Chernobyl accident
in 1986, WMO agreed to assist in the
implementation of the IAEA
(International Atomic Engergy
Agency) conventions on early notification and assistance in the case of
nuclear accidents. The early notification system which was established
makes use of the unique capabilities
ofWMO's Global Telecommunication
System (GTS) which is an integral
part of the WWW.In1988. the
Executive Council decided that the
WMO Secretariat should also take an
active part in monitoring the early
notification system and agreed that
the Secretariat should have direct
access to the GTS. Equipment was
installed in the WMO Headquarters
towards the end of 1989 (see picture)
and the link to the Regional
Telecommunications Hub (RTH)
Paris is expected to be established
early in 1990. Other activities relating to the IAEAlWMO Emergency
Response System are described under
the WWW section.
The concept of groups of Members
pooling resources to create RegionaV
Meteorological Specialized Centres
with advanced computer and telecommunications facilities is gaining
ground. It is increasingly clear that
major investment in new technologies
becomes possible when countries
agree to joint ventures of this kind.
During 1989 positive steps were

POLICY MEETINGS
Date and place

Title

23-28 February
Geneva

EC Working Group on Long-term Planning - fourth session

1-2 March
Geneva

Expert Meeting to Prepare a Draft of Guidelines on
Provision of Special Services for Submission to EC-XLI

6-10 April
Buenos Aires and
Iguazu, Argentina

Twentieth session of the Bureau

5 June
Geneva

Financial Advisory Committee - eighth session

5-17 June
Geneva

Executive Council - forty-first session

and flood forecast accuracy. Work
started on introducing a new monitoring procedure (management
overview of flood foreca sting systems) in t h e area of the Typ hoon
Committee.
A WMO Conference on Climate
a nd Water was h eld in Hel sinki
during September, assembling some
25 0 delegates from a number of
countries.

Education and training

1-3 November
Meeting of the Presidents of Technical Commissions
Geneva and Buchillon,
Switzerland

taken towards the establishment of
the African Centre of Meteorological
Applications for Development
(ACMAD) which is expected to begin
operations in 1990. Support was also
provided by WMO to the Association
of South-Ea st As ian Nations
(ASEAN) which plans to develop a
similar joint centre to serve the needs
of its member countries.

International Decade for
Natural Disaster Reduction
During 1988 and 1989 , WMO was
involved in planning the International Decade for Natural Disaster
Reduction (IDNDR) whose aim is to
reduce, during the 1990s, the impact
of extreme natural events through coordinated action on a global scale.
WMO is taking stock of facilities
which will playa role in the implementation of the aims of the Decade.
The World Weather Watch systems
enable national Meteorological and
Hydrological Services to provide forecasts and warnings of hazards such

as tropical cyclones, tornadoes, flooding and s o on , thereby making a
major contribution to the safety and
security of life and property. WMO's
proj ects during the Decade are
directed towards improving forecasting systems (particularly those in the
south-west Indian Ocean region ).
They will assist in technology transfer
and the preparation of comprehensive
risk assessments for all areas prone to
related hazards.

Hydrology and water
resources
All four working groups met during
the year, in acc ordance with the
programme determined by the WMO
Commission for Hydrolo gy. The
second edition of the HOMS Reference Manual was issued (HOMS is
the Hydrological Multipurpose Subprogramme), as well as a publication
contaning an evaluation of reports
received from members of the
Typhoon Committee (covering the
period 1984 to 1988) on monitoring

The Executive Co uncil Panel of
Experts on Education and Training
held its thirteenth session from 5 to 9
February (C airo, Egypt ). During
1989, WMO organi ze d 14 training
events involving 428 trainees, and cosponsored another 20 training events.
Work also continued on the preparation of new training publications. The
donation of a computer by the USA
enabled the Education and Training
Depa rtment of t h e Secretariat to
start work on computerizing t h e
Department's activities.

Technical co-operation
Altogether 140 countries benefited
from technical co-operation in 1989.
The total financial value of assistance
pro vided was of the ord er of
30 million US dollars (compared to
23 .7 million in 1988). UNDP assistance amounted to 56 per cent, t he
VCP part 25 per cent, the trust funds
share 16 per cent and 3 per cent was
provided from the regular budget.
Major efforts we r e focu se d on
a ssistance re lating to ACMAD,
OWSE-Africa, the IDNDR (in all
Regions), continuation of the
AGRHYMET Programme in Sahelian
countries , as we ll as plans for
Regional/Specialized Centres for the
ASEAN region and for South
America.
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The global annual surface temperature in 1989 continued above the
1951-1980 average by approximately 0.23°C but was considerably
lower, however, than the corresponding values in 1988, 1987 and 1983.
As shown in the figure , the time
series from 1856 to 1989 indicates a
continual upward trend.
The major climatic events and
anomalies of 1989 are depicted in
the figures on this and the following
page. Those of greatest significance
are discussed in the paragraphs that
follow. More detailed information,
including a complete analysis , is
contained in the monthly bulletins of
the Climate System Monitoring
project, issued by the WMO
Secretariat.
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Annual surface temperature ofthe world,1856-1989 (from P. Jones, East Anglia University,U K)

GLOBAL TEMPERATURE ANOMALIES (January 1989-December 1989)
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EI Nino/ Southern Oscillation
(ENSO)
The year began with a peak in the
high-index phase of the Southern
Oscillation, which proved to be the
strongest since 1975 as can be seen
on the graph in the figure alongside.
During the entire year of 1989, the
high -index phase weakened, with
the last few months indicating a
trend towards the low index (E l
Nino) phase . During these months,
conditions in the tropical Pacific
were once again evolving towards a
warm episode. Sea-surface temperature anoma lies increa se d and
low-level easterlies decreased in the
centra l equatorial Pacific. In
February 1990, the Climate Analysis
Center of the USA issued an ENSO
advisory. It was noted that most of
the ENSO prediction models were
indicating near-normal conditions
for the next several months but that
atmospheric and sea conditions indicated the possibility of an El Nino
event, thu s close observation was
warranted.

1----~"---------1 -2

Southern Oscillation index (from Climate Analysis Center, USA)

Region I-Africa
Following many years of below-normal
rainfall in the Sahel, 1989 marked the
second consecutive year of normal rainfall throughout the area. This was the
first time since the mid-1960s that
there had been two consecutive years
with adequate rainfall. In the eastern
Sahel, meteorological data, satellite
images, outgoing longwave radiation
and press reports indicated substantial
convective activity, especially in western Ethiopia and southern Sudan. This

area received normal to above-normal
rainfall from mid-August to the end of
September. In the western Sahel ,
heavy flooding occurred in Ghana and
Nigeria during the last week of August
as a result of extremely heavy rains
(see figure overleaf). During the rainy
season, precipitation amounts were
normal to above-normal over most of
the region.
In southern Africa, nearly all the
annual rainfall occurs from October to
March with the exception of extreme
south-western Namibia and western

GLOBAL PRECIPITATION ANOMALIES (January 1989-December 1989)

_
COU NT RIESWrTHlNSUFF ICI ENT
DATA FOR ANALYSIS

SHAD ING DEP ICTS REG IONS WHERE
PRECIPITATION ANOMALIES WERE ESTIMATE D
TO BE WITHIN THE WEITEST 10 % OR
DRIEST 10% OF CLIMATOLOGICAL OCCURRENCES
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Percentage of normal precipitation in the Sahel (from Climate Analysis Center, USA)

South Afiica. The 1988-1989 season's
precipitation was mostly above normal
and evenly distributed temporally
across much ofthe area depicted in the
figure below (left). The precipitation
totals generally increased from south
to north and from west to east. As in
the previous rainy season, near- to
above-normal rainfall was observed
across the southern and eastern
sections of South Africa, eastern
Botswana, southern Zimbabwe and
much of Mozambique. The 1989-1990
rainy season in southern Africa is
anticipated to be normal or above for
the entire region. The figure below
(right) shows the percentage of normal
precipitation for the last three months
of 1989. In this entire region-much as
in the Sahel region-two consecutive

below-nOlmal temperatmes prevailed.
Heavy precipitation fell on Japan
and South Korea in early September,
as tropical storm Roger struck. The
abnormally wet weather persisted
throughout September and was exacerbated by typhoon Wayne. Several
areas reported the wettest September
on record.
Whereas 1988 was highlighted by
an active Indian monsoon season that
produced extreme flooding across the
subcontinent, the 1989 monsoon
appeared subdued in comparison. It
was not as devastating as that of the
year before: totals vruied fi:om 25 to 75
per cent of the 1988 amounts. During
the July cyclones, however, copious
rains, floods and tidal waves lashed
India's western coast, particularly

years with ample rainfall have now
been recorded.

Region II-Asia
The abnormally mild winter regime of
late 1988 continued across Siberia into
1989. In January, the warm anomaly
was most intense at vmious stations
around Lal{e Baykal. By the middle of
February, unseasonably mild conditions spread across most of Sibelia with
departures from normal as high as
21 cC. By the beginning of May, belownormal temperatures spread across
Sibelia and ended six months of temperatures which had been well
above normal. Similar conditions
prevailed in Japan, Korea and the
vicinity of Beijing, China, from March
to May. By the middle of May, however,
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Temporal distribution of precipitation in southern Africa,
1988-1989 (from Climate Analysis Center, USA)
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Percentage of normal precipitation in southern Africa for the last
three months of 1989 (from Climate Analysis Center, USA)

Maharashtra state, marking an
unu sually de structive onset of the
monsoon season (see figure). Abovenormal precipitation occurred over the
southern third and extreme eastern
and western parts ofIndia and northern Pakistan.

Region III-South America
Unusually dry and warm weather
during 1988 persisted into 1989 in both
Argentina and Uruguay. Cooler air
brought relieffrom the high temperatmes late in January but hot weather
had returned at the end ofthe month.
Very hot, dry weather persisted until
late March, when colder air brought an
end to th e warm episode . Although
scattered showers brought short-term
relief in early April, long-term precipitation deficits remained as th e dry
season began in late May.
A marked lack of convective activity
dominated the Caribbean from early
June until th e middle of September.
Other than occasional relief from showers in August and September, the dry
conditions continued until hurricane
Hugo brought high winds and heavy
rain. This hurricane brought relief
from the dry conditions but also caused
much destruction.

Region IV-North and Central
America
Very dry conditions prevailed throughout the eastern USA from January to
March. North-western USA and southwestern Canada experienced large
precipitation deficits during the first
h alf of t h e year. Some relief was
provided by a fronta l syste m that
stalled across the region in early June.
Associated with the movement of the
jet stream, rapid changes tmned the
dry conditions in the eastern USA into
very wet ones from May until October.
Tropical storm Allison struck, followed
b y hurrican e Hugo, inundating
portions of the south-eastern USA.
Dming late spring, very high temperatures were reported in northern
Mexico and Texas; some station s
reported temperatmes above 40°C. By
late June, however, the heat wave had
abated and near-normal temperatmes
returned. Record-breaking cold and
heavy snows marked an early winter
for much of North America. In the
middle of November, extremely cold

Indian monsoon, 1989 (from Climate Analysis Center, USA)

conditions developed in Alaska and
north-we stern Canad a. By late
November, radiative cooling at nighttime had enlarged the pool of bitterly
cold air enough to cause it to shift
south-eastwards, blanketing the eastern portion ofthe continent. By the end
ofthe year, temperatmes became more
moderate as the record-breaking cold
December ended.

Region V-South-West Pacific
Heavy precipitation affected Australia
dming the middle of March and spread
across the central, southern and southeastern parts of the country. During
April, the wet weather regime-characterized by very heavy showers-was
concentrated in the eastern quarter of
the continent. Above-normal precipitation dominated eastern Australia for
the whole of May. In late June and
early July, the rains diminished. In
November, u nusually wet weather
developed across north -eastern
Au stralia. During the first half of
December, tropical storm Felicity
crossed the Northern Territories and
Queensland, bringing heavy rain. By

the end of December, cooler, dlier air
moved into the region, marking the end
of the wet regime.

Region VI-Europe
Unusually mild conditions developed
across northern Europe in early
January 1989 and lasted into Aplil. At
the same time, dry conditions developed across northern Italy, southern
Emope, Turkey and th e Middle East
which lasted until late March. March
was the warmest March on record in
central and southern Europe. The
warm spell ended in Aplil but returned
in mid-July and lasted until
September. This second heat wave
started in western Europe and h a d
spread across most ofthe continent by
early August. Persistent southerly flow
kept feeding warm tropical air into
Europe, es pecially France and the
Ibelian peninsula. This warm spell was
broken in early September but another
started in early November, extending
this time well into the so uthern
European Soviet Union. Several areas
in Europe recorded their warmest
December ever.
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The World Weather Watch (WWW)
is the basic programme ofWMO. It
co-ordinates observations, data
processing and the exchange of data,
weather analyses and forecasts
between meteorological centres. The
WWW basic systems (observations,
data processing and telecommunications ) are becoming increasingly
integrated, following the trends of
technological development.

Global Observing System
(GOS)
The GOS continued its operations
in 1989 as a composite system containing the surface-based and
space-based subsystems. There are
at present some 10 000 stations on
land, 7 000 ships and buoys at sea,
3 000 aircraft and a system of four
polar-orbiting and five geostationary satellites. The overall level of
implementation of the surfacebased subsystem has remained
almost unchanged for years. When
considering the uneven spacing of
synoptic stations, the CBS Working
Group on the GOS at its fifth
session (March 1989) agreed that
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there may not be a need to increase
greatly the total number of stations,
at least over land areas, but that
existing operating stations should
be redistributed in a more rationally
designed network. Some regional
associations were already re-examining their networks in this light.
The space-based subsystem is
described on page 10. The working
group also made a number of
proposals regarding the develop ment and integration of new
observing systems and techniques
into the GOS. A completely revised
and expanded Guide on the Global
Observing System was published in
April 1989 providing comprehensive
information and guidance on the
requirements for and implementation of the Global Observing
System.

contained in the Second WMO Longterm Plan, including the activities of
Regional/Specialized Meteorological
Centres (RSMCs), GDPS requirements for data and products,
exchange of software and updating
of the Manual and Guide on the
Global Data-processing System .
The session decided to establish
two subgroups to carry out certain
specific activities: one on exchange
of products and the other on the
Guide and Manual on the Global
Data-processing System. A survey of
the requirements for GDPS products was circulated among WMO
Members. Draft guidelines for the
updating of the Guide were
prepared by the subgroup and circulated among working-group
members.
As decided by CBS, the
WMO/CAS Numerical Weather
Prediction Data Study and Intercomparison Project was extended to
cover a la-year period from 1979 to
1988. This work was completed by
the project leader. The last report
for 1988 was published as WWW
Technical Report No. 7 and distributed to all Members of WMO.
The project's conclusion was that
the overall quality ofthe NWP products improved enormously over the
la-year period: forecasts for six or
seven days ahead now have the
same accuracy as they had before
for two or three days ahead.

Global Data-processing
System (GDPS)
The seventh session of the CBS
Working Group on the GDPS was
held in Geneva from 17 to 21 April
1989. The session reviewed the
implementation of the GDPS as

Satellite-cierived winds: GOES-East IR
image, 2000 UTe, 4 January 1989. Wind
estimates based on tracking cloud
elements appear on the image. Winds
below 3 km are yellow, those between 3
and 6 km are blue and those at higher
levels are black. Satellite winds are used
for global numerical weather analysis and
are especially important for southern hemi·
sphere analysis (Photo: NOAA/NESDIS)
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Global Telecommunication
System (GTS)
The GTS, consisting of 245 circuits
interconnecting 188 meteorological
centres, was further developed in
1989 by the implementation of new
satellite circuits, upgrading of the
data -signalling rate on several
circuits (up to 64 kbitls ) and the
introduction of advanced communication protocols (CCITT X.25 ).
Two meetings of stu dy groups
and one expert meeting were held to
fu rther develop operational proce dure s and communication
t echniques and protocols used on
th e GTS , and to consider the
integration of satellite-based com-
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munication systems . Three m eetings of regional working groups and
two implementation co-ordination
meetings took place to review the
operation and structure of the GTS
in the South-West P a cific, North
and Central America, Europe, Asia
and South America respectively.
The support of the GTS for
exchanging data r elated to other
international programmes has been
maintained or enhanced, including,
in particular, the exchange of data
related to t h e early notification of
n u clear acci dent (IAEA) an d
exchange of seismic data contributing to the large-scale experiment
organized by the Conference on
Disarmament.

WMO ANNUAL REPORT 1989
WWW Data Management
(WWWDM)
WWWDM provides support function s needed for the overall
management of meteorological data
and products of the whole WWW
system, for the most economical use
of resources and for the monitoring '
of data and products both in respect
of availability and quality.
A scheme for real-time monitoring of the quality and availability of
data and verification of products
h as been es tab lish ed a n d lead
centres have been nominated to
provide regul ar feedback to
Members. A WMOIECMWF (European Centre for Medium-Range

The satellite telecommunication link
between Vicecomdoro Marambio
Antarctic Meteorological Centre and the
RMTH Buenos Aires (Photo: Servicio
Meteorol6gico Nacional, Argentina)

Meteorologists at the Australian Bureau of
Meteorology have developed a specialized version of the Man-computer
Interactive Data Access System (MclDAS),
a computerized forecasting system.
MclDAS enables interactive processing of
large volumes of satellite data, conventional weather observations and computer
products (Photo: Bureau of Meteorology,
Australia)
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WORLD WEATHER WATCH PROGRAMME MEETINGS
Date and place

Title

9-13 January
Geneva

RA VI Working Group on Co-ordination of the
Implementation and Operation of the WWW in Region VI first session

30 Jan.-3 Feb.
Quezon City,
Philippines

RA V Working Group on Meteorological
Telecommunications - seventh session

6-10 March
ECMWF, Reading, UK

Workshop on Data Quality Control Procedures

13-17 March
Geneva

CBS Working Group on the Global Observing System fifth session

5-10 April
San Andres, Colombia

RA IV Working Group on Meteorological
Telecommunications - sixth session

17-21 April
Geneva

CBS Working Group on the Global Data·processing
System - seventh session

25-27 April
Geneva

Preparatory Meeting of Section Analysts for OWSE-NA

25-26 April
Geneva

Meeting on Ocean Weather Stations in the North Atlantic

15-19 May
Geneva

CBS Working Group on Data Management - Subgroup on
Data Representation - first session

17-18 May
Shinfield Park, UK

OWSE-NA Implementation Co-ordination Group (lCG)

22-25 May
Trappes, France

Co~joint Meeting of Experts on ASAP Planning and fourth
session of ASAP Co-ordinating Committee (ASAP/ACC~IV)

22-26 May
Geneva

CBS Working Group on the GTS/Study Group on
Operational Matters - second session

29 May-2 June
Geneva

CBS Working Group on the GTS/Study Gr.oup on
Communication Techniques and Protocols

24-28 July
Toulouse, France

Fifth International TOVS Study Conference

28-30 August
Geneva

North Atlantic Ocean Stations - fourteenth session of the
Board

31 Aug.-l Sept.
Geneva

Committee on OWSE-NA (CONAl - fifth session

27 Nov.-l Dec.
Brasilia, Brazil

RA III Implementation Co-ordination Meeting on the GTS
and Training Workshop on Telecommunication
Procedures and Techniques

11-15 December
Geneva

Expert Meeting on Satellite~based Communication
Systems for the GTS

Weather Forecasts ) Workshop on
Data Quality Control Procedures
was held (Reading, United
Kingdom, 6-10 March 1989) to
exchange views and recommend
procedures for rea l~tim e quality
control and monitoring.
One of the most important Data
Managem ent projects is the intro~
duction and refinement of binary
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formats for the representation of
meteorological data and data fields.
They allow for much faster transmission and processing by computer and
reduce storage requ ir ements. A
number of refinements to these
formats were proposed by the
Subgroup on Data Representation
which met in May 1989. Standards
for the representation and presenta-
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tion of meteorological data were the
s ubject of a WMO /ECMWF Workshop held in December 1989.
The concept of distributed data
bases was developed by a meeting of
experts in October 1989, w hich
defined principles and proposed
appropriate strategies for their
implementation.

WWW Operational
Information Service (OIS)
As in the previous year, the OIS
continued to collect from a nd
distribute to WMO Members and
WWW centres accurate and detailed
information on available facilities,
services, data and products. In view
of the progressive auto m ation of
WWW centres it i s becoming
increasingly important that basic
directories of fixed and mobile
stations, composition of bulletins ,
telecommunication arrangements,
lists of stations for g lob a l and
regional exchange, etc., are kept
constantly up to date.
The operational information was
distributed in the form of printed
publications and s uppl ements
thereto , magnetic tapes, monthly
letters on the operation of the WWW,
and telegraphic notifications over the
GTS circuits (METNO and WIFMA
messages).
Public information activities on
WWW operations were also carried
out und er the OIS , involving the
preparation of texts and notes for
inclusion in encyclopaedias, yearbooks, UN directories etc ., and
supporting documentation for a
stamp issue. On 21 April 1989 the
United N ations Postal Administration in co-operation with the
WWW Secretariat issued a set of six
stamps and a first-day cover to
commemorate the 25th anniversary
of the WWw. More than 200 000
copies of a colour booklet describing
the WWW, the stamp set and the
first-day cover have been wide ly
distributed.

WMO satellite activities
Several new satellites were added
to the constellation forming the
space -b ased portion of the GOS ,
including METEOSAT-4, the first of
a new series of three satellites oper-

SATELLITE ACTIVITIES - MEETINGS
Date and place

Title

15 May-2 June

Fifth UNj FAOjWMOj ESA Training Course: Use of Remote
Sensing Systems (visible, infra-red and radar) in
Hydrological and Agrometeorological Applications

Canberra, Australia

Reading, UK

Workshop on a New Manual on Satellite and Radar Imagery
Interpretation (co-sponsored)

6-10 November

EC Panel of Experts on Satellites

24-28 July

Geneva
13-17 November

Geneva

Co-ordination of Geostationary Meteorological Satellites eighteenth session (CGMS-XVilll

a t e d by EUMETSAT (E urop ean
Organisation for the Exploitation of
Meteorological Satellites) which
was launched on 6 March 1989, and
GMS-4 which was l aunched on 6
September (see picture on page 1).
Two important meetings were held
durin g 1989: the EC Panel of
Exper ts on Satellites and the Coordin ation of Geostationary
Meteorological Satellites (CGMS).
At its meeting in November
1989 , the EC panel agreed that
short-term future developments in
satellite capabilities shoul d have
tre m endous impacts on WMO
programmes. One major recomm e n dation was to redefine the
spa ce-based portion of the GOS so
that it woul d se rve the requirements of a ll WMO programmes.
Another outcome of the meeting
w a s a statement concerning the
exch ange of data and products and
a di rect recommendation to the
E xecutive Council to reconfirm the
pr inciple of free and open exchange
of data and products and an expans io n of that principle to include
data necessary for sup port to the
W CP and other WMO programmes. Other recommendations
incl uded: enco uragement to
E UMETSAT to provide a polarorb iting satellite as part of the
sp ace-based portion of the GOS; a
li st of major deficienci es of the
la tter ; formation of an internati onal workshop group for wind
retrieval s; a list of priorities for
n ew sen sor development; a list of
sen sors of proven technology which
s h ould be added to the present

s pace-base d portion of the GOS;
and, finally, an agreement to
endorse a plan to be developed by
CBS for an Ope rational World
Weather Watch System Evaluation
for satellites (OWSE-SAT).
During the week of 13 November
1989, members of the CGMS met
for their annua l conference at
WMO Headquarters in Geneva.
CGMS i s the only group in the
world comprised solely of geostationary meteoro l ogical satellite
operators. To be a member, an organization or country must either be
or intend to be a satellite operator.
The present membership includes
China, India, Japan, USA, USSR
and EUMETSAT, with WMO
having observer statu s. EUMETSAT acts as the official secretariat
for the group.

This was the eighteenth meeting
of CGMS and many major agreements were reached by members,
including that to expand their scope
of activities to include polar-orbiting
satellites.

Tropical Cyclone Programme
(Tep)
The TCP comprises two components-a
general
component
concerned with methodology and
transfer of technology, and a regional
component devoted to the activities of
regional tropical cyclone bodies.
Under the general component of
the TCP, major emphasis in 1989 was
placed on the acceleration and intensification of the transfer of technology
and the training of pers onnel.
Techniques of doing this include the
provision of experts' services, training
workshops, publications , exch ange
programmes and arrangements under
the aegis of technical co-operation
between developing countries (TCDC).
Under the regional component of
the TCP the activities were carried out
in 1989 through five regional tropical
cyclone bodies for the mitigation of
damage re sultin g from tropical
cyclones and ass ociated flood s and
storm surges. Major accomplishments
included a complete review and revision of implementation plans by four
of the regional bodies in the light of
the objectives of the WMO Second
Long-term Plan . Agreement was
reached on the establishment oftropi-

TROPICAL CYCLONE PROGRAMME MEETINGS
Date and place

Title

21-27 February

New Delhi, India

WMOjESCAP Panel on Tropical Cyclones - sixteenth
session

11-17 April

RA IV Hurricane Committee - eleventh session

San Andres, Colombia
19-28 April

Miami, USA

RA IV Workshop on Hurricane Analysis, Forecasting and
Warning

11-13 July
. Expert Meeting on Planning a Typhoon Committee Special
Seoul, Rep. of Korea Experiment

Harare, Zimbabwe

RA I Tropical Cyclone Committee for the South-west
Indian Ocean - ninth session

30 Oct.-6 Nov.

ESCAPjWMO Typhoon Committee - twenty-second session

9-14 October

Tokyo, Japan
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cal cyclone advisory centres in each of
the areas belonging to the five
regional tropical cyclone bodies.
With the assistance of UNDP, the
WMO Voluntary Co-operation Programme (VCP) and/or bilateral
arrangements, activities were continued to improve warning systems
through the rehabilitation of weather
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radars, the upgrading oftelecommunications, the transplantation of
software in the regional computer
network projects and relevant training. For the south-west Indian Ocean
which has so far had to rely on
national efforts alone, further steps
were taken to obtain external
(regional) assistance.

Instruments and Methods of
Observation Programme
(IMOP)
At the invitation of the Government
of Belgium, the Commission for
Instruments and Methods of
Observation (CIMO) held its tenth
session in Brussels from 11 to 22

OPERATIONAL WWW SYSTEMS EVALUATIONS (OWSEs)
The purpose of OWSEs are to (a) implement, in a controlled
way, improvements to the WWW and evaluate the impact of
these changes, and (b) provide guidance to WMO Members
on the performance and operation of new technologies.

OWSE-North Atlantic (OWSE-NA)
In the North Atlantic, the two-year field phase of OWSE-NA
was conducted from 1 January 1987 to 31 December
1988. During this period, the observing programme over
the North Atlantic was greatly enhanced . For example, ships
which were participating in the Automated Shipboard
Aerological Programme (ASAP) (see photograph) were
added to the observing fleet. Additional drifting and moored
buoys, sending readings directly to satellites, were
deployed, together with automated observing systems on
fixed platforms. Satellite communications on voluntary
observing ships improved the transmission quality and timeliness of their meteorological readings. Special on-line,
real-time monitoring was performed to study the flow of
observations from source to the processing centres.
Participants conducted a series of scientific studies to
examine the impact of the enhanced observing programme
on weather analyses and forecasts. Parallel runs were
carried out by three centres to examine the impact of data
from individual or combined systems. The importance of
specific systems, such as ocean weather ships, buoys and
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the ASAP was recognized. The evaluation showed that the
weather ships, which had been reduced in number over
recent years because of their high cost, were of great
importance.
The OWSE-NA was organized and guided by 23 participants (WMO Members and international organizations)
through the Committee on OWSE-NA. The final report on
OWSE-NA was presented to the Committee at its last meeting in October 1989. The report will be presented to the
extraordinary session of CBS in 1990.

OWSE-Africa (OWSE-AF)
Planning for the OWSE-AF began in early 1988 and was
completed at the organizing meeting in November 1988.
The main objective of the first phase is to evaluate the
possibilities of using the data-collection system (DCS) and
data-collection platform (DCP) retransmission system,
(known as the DRS) on the geostationary meteorological
satellites (METEOSAT) for operation of the WWW in those
areas where the lack of telecommunications infrastructure
means that the GTS is not fully implemented or does not
operate properly. Some 15 countries in Region I plus eight
other countries and organizations are actively participating
in OWSE-AF. In practice, the idea is to install data-collection
platforms at observing stations and national meteorological
centres and use these to transmit data via satellite for
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September 1989. The participants
included 95 delegates from 53
Member countries and representativ es of two other internationa l
organizations (see picture on following page).
The Commission considered the
work done during the intersessional
period, in particular the prepara-
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tion of standard a lgorithm s for
surface an d upper-air measurements, and publications in the
Instruments an d Ob serving
Methods Series of guidance material on instrument comparisons and
calibration. In addition, it considered the preparation of the sixth
edition of the WMO Guide to Meteo-

onward transmission to the World Weather Watch system.
The main issues to be examined are (a) the implementation and operation of DCPs and the DRSs in African
countries, (b) the possible impact on the availability of data
within Region I and at WWW centres preparing products for
the area over and around Africa, (c) the use of the meteorological satellite system on a full-time basis for data
communications, and (el) the operational procedures
required to make the new equipment work efficiently in
developing countries.
Equipment purchased through WMO was installed in
Ethiopia in May 1989 and in Kenya and Sudan in November
1989. The remaining equipment is scheduled to be installed
in the first three months of 1990.
In a separate, but fully co-ord inated activity, France
provided DCP and DRS equipment to four countries in the
western part of Africa. The flow of data from these DCPs
will be evaluated as part of OWSE-AF.
The evaluation programme, which wi ll la st for two years,
is being organized to monitor both the operational performance of the DCPs and the availability of data at main WWW
centres. Assistance with the evaluations is being received
from centres in France, the Federal Republic of Germany,
the United Kingdom and the ECMWF. A major re port on the
initial phases of OWSE-AF is to be presented to the tenth
session of Regional Association I in 1990.
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rological Instruments and Methods
of Observation. The Regional
Pyrheliometer Comparisons of
RA IIIRA V, h eld in Tokyo, and of
RA IV, h eld in Ensenada, Mexico,
and the WMO International
Radiosonde Comparison, Phase III,
carried out at Dzhambul, USSR,
were highlighted.

The success of the two OWSEs organized to date has led
to the inclusion of additional evaluations in the draft of the
WMO Third Long-term Plan . The South-West Pacific is one
area of concern and another will probably be the present
system of weather satellites.

Far left: ASAP balloon launch (Photo: Finnish Meteorological
Institute)

Centre: Installation of OWSE-AF equipment in Sudan. The small
yellow antenna is the uplink for the OCP transmitting bulletins
from NMC Khartoum (Photo: WMO/pomplum)

Below: Equipment arrives at Mandera, Kenya; the various parts
of the OCP are in the foreground (Photo: WMO/pomplum)
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In connection with the WMO
Third Long-term Plan the
Commission stressed the following
main long-term objectives:
• To promote development, documentation and the wo rld- wi de
standardiza tion of meteorological
and related geophysical and environmental instruments and
methods of observation to meet
specified accuracy requirements
under differing environmental
conditions;

Participants at the tenth session of the Commission for Instruments and Methods of
Observation, Brussels, 11-22 September 1989

INSTRUMENTS AND METHODS
OF OBSERVATION PROGRAMME MEETINGS
Date and place

Title

9-13 January

Mexico City, Mexico

RA IV Regional Comparison of Pyrheliometers - session of
the Organizing Committee

19-22 January

RA III I RA IV Workshop for Instrument Specialists

Husbands, Barbados
23 Jan.-4 Feb.

Regional Pyrheliometer Comparison of RA II and RA V

Tokyo, Japan
27 Feb.-3 March

CIMO Working Group on Surface Measurements

Payerne, Switzerland
6-8 March

COST-74 First European Wind Profiler Workshop

Trappes, France
20-22 March

Brussels, Belgium

Meeting of the Organizing Committee for the WMO
Technical Conference on Instruments and Methods of
Observation (TECIMO-IV)

Dzhambul, USSR

Organizing Committee for RA II/RA VI Regional
Radiosonde Comparison

20-29 April

WMO Regional Pyrheliometer Comparison of RA IV

10-13 April

Ensenada, Mexico
Hamburg, FRG

International Comparison of Automatic Sunshine Duration
Recorders - session of the Organizing Committee

7-26 August

Regional Radiosonde Comparison (RA II and RA VI)

3-5 May

Dzhambul, USSR
4-8 September

Brussels, Belgium
11- 22 September

Brussels, Belgium
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Fourth WMO Technical Conference on Instruments and
Methods of Observation (TECIMO-VI)
Commission for Instruments and Methods of
Observation - tenth session

• To e n s ur e the effective and
economic use of instruments
and methods of observation
under varying working conditions and in different technical
infrastructures, by providing
technical standards , guidance
material, performance specifications, technology transfer, and
training assistance.

IAEAjWMO Emergency
Response System
Following the agreement between
IAEA and WMO on the use of the
GTS in s uppo rt of the IAEA
Conventions on Early Notification
and Assistance in Case of a
Nuclear Accident or Emergency,
joint efforts are being made to
implement the Conventions on a
global scale. Both Organizations
collaborated in preparing the
Manual on the Use of the WMO
GTS for the Early Notification
Convention which was made available to WMO and IAEA Members
in March 1989. This manual
contains procedural arrangements
and data formats for the exch ange
of radiological and other data
required in the case of a nuclear
emergency.

Overall co-ordination of the
World Climate Programme
WMO Ninth Congress (1983) established a mechanism for the
co -ordination of the WCP which
includes meetings with the representative s of international agencies
involved in the Programme. A meeting
of heads of international agencies was
h eld on 9 February 1989 at which
WMO, UNEP, Unesco, Unesco/IOC,
FAO, ICSU and WHO were represen ted . It agreed on the reporting
procedure by international agencies
r equ ested by the UN Genera l
Assembly Resolution 43/53-Protection
of Global Climate for Present and
Future Generations of Mankind-and
considered essential the participation
of all interested agencies in the activities of the Intergovernmental Panel on
Climate Change. The executive heads
also agreed that their meetings should
be convened annually (with representation from additional UN agencies
h aving mandates in the field s of
energy and economic activity) and that
full use should be made of existing
advisory committees within the World
Climate Programme in preparation for
th e executive h eads' meetings. The
Executive Council ofWMO endorsed
th e proposals ofthe meeting.

Commission for Climatology,
tenth session, Lisbon, April
1989
The Commission for Climatology (CCl)
plays the leading role in the organization of the World Climate Data
P rogramme and the World Climate
Applications Programme. The tenth
session of the Commission took place
from 3 to 14 April 1989 in Cascais,
near Lisbon , to con sider the
Commission's future work programme.
There were 117 participants, including
representatives of 61 Member countries ofWMO and five other internationalorganizations.

The outgoing president of the Commission for Climatology, Dr IL . Rasmussen (right),
congratulates the incoming president, Dr w.J. Maunder, on his election (Photo: R. Heinol

The Commission emphasized that
it would make essential contributions
to the study of the climate-change
issue, in particular by improving and
enlarging the data base for research,
assisting in the regional-scale interpretation of climate model predictions, and in the investigation of
t he impacts that climatic changes
have h a d and continue to have on
human life and activities in different
parts of the world. It wa s r ecomm ended that a Climate Change
Detection Project (CCDP) should be
establish ed with the aim to collect
climate data (primarily from landsurface areas ) and to process them
according to uniform procedm'es so as
to increase the reliability of the analys is of climatic va riability and
change. The status of implementation of t h e World Climate Data
Programme a nd the World Climate
Applications Programme was consid ered in detail and specific
recommendations on future developments were made (see also t h e
relevant sections below).
Dr w.J. Maunder (New Zealand)
and Mr Y. Boodhoo (Mauritius) were

elected president and vice-president
of the Commission respectively.
T h e recommendations of the
session were approved by the fortyfirst session ofthe Executive Council
(Geneva, June 1989).

World Climate Data
Programme
CLICOM syst em s (microcomputers
with programs de signed for the
proce ssing of climatological data)
were installed in 32 Member countries, bringing the total number of
Members having such systems to 84.
CLICOM training seminars were
h eld in Barbados , Mali, the
Philippines and Portugal, in addition
to 26 installation training sessions
h eld in various countries. Tutorials
were printed and distributed and an
expert meeting was held for co-ordinating the futur e developments of
CLICOM.
To provide informa tion on t h e
availability of climate data at various data centres over the globe , a
world climate data and information
referral se r v ice kno wn a s INFO CLIMA h as b ee n es tablished . A
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Wind power- an alternative clean energy
source--Darrieus windmill (Photo: WMO/Olsson)

500-page, updated edition of the
INFOCLIMA catalogue of climate
system data sets was published and
distributed to all Members in 1989.
Climate System Monitoring
monthly bulletins were produced
and distributed to all Members. The
biennial review for 1986-1988 was
completed, distribution being
planned for early 1990.
Following the request of CCI-X,
the Climate Change Detection
Project was defined and work began
with meetings on the Global Data
Sets and Historical Archive subproject. The Historical Archive
subproject is being undertaken with
the assistance of the International
Council of Archives , Unesco and
ICSU.

World Climate Applications
Programme
The good progress made in implementing CLICOM is augmenting the
need for CLICOM-compatible software for the application of climate
data in various fields of human
activity such as agriculture,
construction, transportation, etc. An
interface between the data management part of CLICOM and various
special applications has been developed and is being tested together
with guidance materials and tutorials. Reviews of available PCcompatible climate applications software packages for various sectors-
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i.e. agriculture, energy, water. resources management and building
climatology-have been initiated.
The development of a mechanism for
checking and, as necessary, adapting
available climate applications methods for CLICOM compatibility has
been planned.
Improvements in the use of CARS
(Climate Applications Referral
System) lists of selected specific
application methods, including short
descriptions of the methods have
been suggested, e.g. at least part of
CARS should be available as a
CLICOM-compatible catalogue. In
addition to the earlier CARS on
energy and food, a basic ("core") list
of CARS-Desertification was
published (see also the Agricultural
Meteorology Programme).
CCI-X initiated the development
of a Tropical Urban Climate Experiment (TRUCE) to improve our
basic understanding of the controlling mechanisms associated with the
modification of climate in tropical
urban areas. Amongst the long-term
objectives of TRUCE is the development of practical guidelines on the
use of climate information in building and urban design, with the
purpose of mitigating the potentially
detrimental impacts of climate
change and severe weather.
Work progressed on the development of guidance material in the
priority areas of WCAP-i.e. food,
water, energy and urban and
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building climatology-and several
reports were published or finalized .
Emphasis continued to be placed on
providing training and expert
advice to national Meteorological
Services.

The World Climate Impact
Studies Programme
This component of the WCP is
organized by the United Nations
Environment Programme (UNEP) in
close co-ordination with WMO. Its
activities are designed to stimulate
the development and application of
methods for assessing the economic
and social impacts of climate variations and changes, with special
regard to agricultural planning,
water-resources management and
the development of appropriate
energy policies. In 1989, UNEP
continued to update an inventory on
climate impact activities on a global
scale and encourage the development of national climate impact
programmes and their co-ordination
in an international network. Other
activities included a regional seminar on climate impact assessment
techniques held in Cairo ' in
December 1989, workshops in
Ethiopia and Kenya on drought forecasting and early warning systems,
and the publication of the proceedings of a symposium organized by
the University of Nebraska entitled
Reduction of Societal Vulnerability to
Drought.

SECOND WORLD CLIMATE CONFERENCE (GENEVA,
29 OCTOBER - 7 NOVEMBER 1990)
The preparations for the Second World Climate Conference (SWCC) entered into
their main phase in mid-August 1989 when the Conference Co-ordinator and his
dedicated office began work at WMO Headquarters in Geneva. The initial work
consisted of pinpointing theme papers and prospective authors (and alternates)
and the planning of appropriate task groups with prospective chairmen, discussion
leaders and rapporteurs for the scientific/technical part of the meeting. At the end
of the year, the conference programme was considered to be 90 per cent definite
yvith 40 plenary session papers and six concurrent session papers identified.
The conference programme was drawn up by the International Organizing
Committee for the SWCC in June 1989 and subsequently approved by the executive heads of the sponsoring agencies-WMO, UNEP, Unesco and ICSU. According
to this conference programme, the first six days of the SWCC will consist of scientific and technical meetings and these will be followed by a two-day ministerial
meeting. It is envisaged that approximately 600 participants will attend the
Conference, representing 80 countries or more.

World Climate Research
Programme (WCRP)
Aware of the public concern and political interest in the issues of climate
change and environment, strong
emphasis was placed throughout
1989 on reinforcing the activities in
the WCRP which will lead to
impro ved predictions of climate

change and to monitoring the Earth's
climate system.
The most far-reaching development
was undoubtedly the progress made in
the Global Energy and Water Cycle
Experiment (the GEWEX programme)
which has the objectives of observing
and modelling the hydrological cycle and
energy fluxes in the atmosphere and at
the Earth's surface. A comprehensive

WORLD CLIMATE PROGRAMME MEETINGS
Date and place

Title

24-26 January

IPCC Working Group I Meeting

Oxford, UK
30 Jan.-l Feb.

IPCC Working Group II Meeting

Moscow, USSR
30 Jan.-l Feb.

IPCC Working Group III Meeting

Washington, DC, USA
6-7 February

IPCC Meeting of the Bureau

Geneva
RA I Regional CLiCOM Training Seminar (for Frenchspeaking countries)
Meeting of Experts on the Calculation of Monthly and
13-17 March
Washington, DC, USA Annual 30-year Standard Normals
RA IIIRA VTraining Seminar on Urban Climatology
13-17 March
Kuala Lumpur,
Malaysia
Informal Planning Meeting on Tropical Urban Climate
20-21 March
Experiment
Kuala Lumpur,
Malaysia
27-31 March
Fourth International Meeting on Statistical Climatology
Rotorua, New Zealand (4IMSC) (co-sponsored)
30 Mar.-l Apr.
Expert meeting on CAS
Lisbon, Portugal
3-14 April
Commission for Climatology - tenth session
Lisbon, Portugal
Fourth Meeting of the WMOjlCSUjUNEP Advisory Group on
24-25 April
Greenhouse Gases
Geneva
22-26 May
Climate System Monitoring Biennial Review Meeting
Geneva
Intergovernmental Panel on Climate Change - second
28-30 June
Nairobi, Kenya
session
11-15 September
CLiCOM Expert Meeting
Pa ris, France
International Symposium on Daylight and Solar Radiation
9-11 October
Measurement (co-sponsored)
Berlin, FRG
Informal Planning on WCAP and CARS-CLICOM
6-10 November
Geneva
4-6 December
Conference on Global Atmospheric Change and Public
Washington, DC, USA Health (co-sponsored)
First International Conference on Finance, Maintenance and
5-8 December
Housing (FINMAH '89) (co-sponsored)
Enugu, Nigeria
20-24 February

Bamako, Mali

scientific plan has been laid out, including priorities and schedules. Much
attention has been given to considering
the instrumental payload necessary for
GEWEX that should be included on the
polar platforms and space station
planned by the space agencies in the late
1990s. Investigations were also being
launched, aimed at improving techniques for retrieving geophysical information from remotely sensed data.
Good progress was made in the
implementation of the Global Precipitation Climatology Project which will
provide the first climatological record
of monthly mean rainfall totals over
the whole Earth (including the
oceans) by combining estimates of
rainfall from satellite observations of
rain clouds with available raingauge
measurements. All the participating
centres achieved operational status in
1989 and the first year's data are
being processed. Another important
WCRP activity in monitoring basic
climate processes, the International
Satellite Cloud Climatology Project,
has now been assembling cloud and
radiance data continuously since
1983. In view of its success, it was
agreed in 1989 that the project should
be extended until 1995.
The international Tropical Ocean!
Global Atmosphere programme
(TOGA), whose aim is to predict
seasonal and annual climate variability, has now reached its h alf-way
stage. Foremost among the problems
that remain to be solved is the understanding of processes which maintain
high sea-surface temperatures in a
key area in the tropical Pacific Ocean.
The scientific community has now
agreed that a TOGA Coupled OceanAtmosphere Response Experiment
(COARE) should be conducted in the
region 140° to 1800E, lOoN to 100S in
1992 and 1993 , to investigate this
question. Significant progress was
also made in 1989 in acquiring extra
upper-wind observations on or close to
the Equator, as required for TOGA.
As well as systems installed by the
USA on Christmas and Kanton
Islands in the Pacific Ocean, a windfinding station will be operated by the
Maldives Republic on Gan in the
Indian Ocean u sing equipment
donated by Canada and the United
Kingdom. Planning has begun, in co-
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ordination with the national Meteorological Services of Ecuador and the
People's Democratic Republi c of
Yemen, to install equipment (donated
by Finland) for upper-air stations in
the Galapagos Islands and Socotra.
The Joint Scientific Committee for
t he WCRP at its annual session
(March, 1989) decided to constitute a
Working Group on Mo delling of
Greenhouse Gases. Its first priority
will be to foster international co-ordination in the development of coupled
chemical-dynamical models of the
Earth's atmosphere and ocean-land
surface, which could be used to estimate the future di stribution of
greenhouse gases.

WMO ANNUAL REPORT 1989
Intergovernmental Panel
on Climate Change (IPCC)
The IPCC was established jointly by
WMO a nd UNEP a nd held its first
session in Geneva from 9 to 11
November 1988. Its Working Groups
I, II, and III were charged respectively
with:
• Assessing available scientific information on climate change;
• Assessing the environmental and
socio-economic imp acts of such
change; and
• Formulating response options to
address such change.

WMO ANNUAL REPORT 1989
In t h eir fir st plena rie s in
J anu ary/February 1989, the three
working gro up s agreed upon the
content of their contribution to the
IPCC first assessment report and the
work plan to complete those contributions.
Working Group I, under the chairmanship of Dr J . Houghton (United
Kingdom), concentrates on:
• Observed distributions of greenhouse gases and their trends;
• Evaluations of climate predictions,
including the effect of fe edb ack
mechanisms and other uncertainties;
• Analyses of climate data trends;

INCREASING INTEREST IN CLIMATE AT THE HIGHEST POLITICAL LEVELS
During 1989 the climate change issue-i.e . that man-induced
alterations in the chemical composition of the atmosphere lead
to damage to the ozone layer and shifts in climate-rose
rapidly to the forefront of international political priorities. This
was demonstrated by the rank of participants at meetings
dealing with meteorological affair s, while references to ozone
and climate change were increasingly made at such high-level
meetings as that of the Commonwealth Heads of Government
held in Kuala Lumpur in October.
On 5 March, the Prime Minister of the United Kingdom
convened the Conference on Saving the Ozone Layer which
was attended by no less than 80 delegates of ministerial rank .
In her closing remarks she called for the strengthening of inter·
national organizations, such as UNEP and WMO, and
conventions such as the Montreal Protocol.
On 11 and 12 March another remarkable meeting took
place at The Hague attended by 24 Heads of Government or
their deputies (see below). They debated the problems of
protecting the global atmosphere and were addressed by the
Secretary-General of WMO. The Hague Declaration says, inter
alia: "Today the very conditions of life on our planet are threatened by the severe attacks to which the Earth's atmosphere is
subjected. Authoritative scientific studies have shown the existence and scope of consid erable dangers linked in particular
to the warming of the atmosphere and to the deterioration of
the ozone layer".
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At the annual meeting of the group of seven major industrial
nations (14 and 15 July) in Paris, the environment was also a
major theme and the Heads of Government adopted a statement endorsing the work of the IPCC and the launching of
WMO's new Climate Change Detection Project. The participants strongly advocated common efforts to limit emissions of
carbon dioxide and other greenhouse gases which threaten to
induce climate change and called, among many other actions
on the part of governments, for an improved commitment to
observation and monitoring and an umbrella convention on
climate change.
At the WMO Conference on Climate and Water (Helsinki, 11
to 15 September), statements were made by Finland's Minister
of the Environment and Sweden's Minister of the Environment
and Energy. Both stressed the increasing importance of the
link between climate and water and the need to take the appropriate measures on climate change now and whenever new
knowledge and technology become available.
A much more lengthy and detailed declaration resulted from
a large ministerial level meeting held at Noordwijk in the
Netherlands in October 1989. As well as containing many
specific recommendations, the Noordwijk Declaration on
Atmospheric Pollution and Climatic Change states: "Predictions
available today indicate potentially severe economic and social
dislocations for future generations .. . .. delay in action may
endanger the future of the planet as we know it".

• New evaluations of sea-level rise;
• Ecosystems/climate system interactions.
Under the chairmanship of Prof. Y.
I zrael (USSR), Working Group II
defined t he follo wing sectoral divisions of its inquiry as:
e Agriculture, forestry and land use;
• Natural terrestrial ecosystems;
• Hydrology and water resources;
• Energy, industry, transport,
settlements and health;
• World's oceans and coastal zones;
• Cryosphere ,
permafrost.

including

the

Under the chairmanship of
Dr F. Bernthal (USA), Working Group
III divided the response options into
two categories: the limitation/reduction of greenhouse gases and
adaptation measures . The former is
being examined separately for energy
and industry, and for agriculture and
forestry. The latter is being studied in
the context of coastal zones (affected
by possible sea-level rises) and in all
the other sectors combined. This
working group is also exploring the
implications of variou s emission
scenarios and implementation
measure s for limitation/adaptation
mechanisms. The latter also include a
possible framework convention on
climate.
At its second session (Nairobi ,
28-30 June 1989) the Panel established a Special Committee on the
Pa rticipation of D eve lopin g
Coun tr i es . The committee was
charge d with seeking ways and
means of promoting, in t h e short
term , more effective pa rticipation
by the de ve lopin g countries in
IPCC activities.
The timetable of IPCC calls for the
completion of its first as sessme nt
report in September 1990 in time for
the Second World Climate
Conference (Geneva , 29 October7 November 1990 ) an d the 45th
(1990 ) session of the UN General
Assembly.

WORLD CLIMATE RESEARCH PROGRAMME MEETINGS
Date and place

Title

Expert Meeting to Evaluate a Proposal for Hydrological
Atmospheric Experiment (HAPEX)
JSC Scientific Steering Group fo r the Global Energy and
7-10 February
Pasadena, Calif., USA Water Cycle Experiment (GEWEX) - first session
13-14 February
Ad hoc Planning Meeting on Monsoon Climate Research
Pennsylvania State
Univ., USA
13-18 March
Joint Scientific Committee for the WCRP - tenth session
Villefranche, France
8-12 May
Twenty-first International Liege Colloquium on Ocean
Liege, Belgium
Hydrodynamics - Coupled Ocean-Atmosphere Models
Expert Meeting to Organize an Algorithm Intercomparison
10-12 May
Washington, DC, USA for the Global Precipitation Climatology Project (GPCP)
22-26 May
CAS Working Group on Climate Research
Geneva
23-25 May
Ad hoc Meeting of Experts on Sea Ice Modelling
Washington, DC, USA
24-30 May
Western Pacific International Meeting and Workshop on
TOGA-COARE (Coupled Ocean-Atmosphere Response
Noumea,
Experiment)
New Caledonia
Ad hoc Panel of Experts on TOGA XBT Strategy - first
31 May- l June
Noumea,
session
New Caledonia
26-28 July
Working Group on Data Management, Global Precipitation
Bristol, UK
Climatology Project - fourth session
5-6 August
JSC Officers' Meeting
Streatley-on-Thames, UK
Planetary Boundary-layer Model Evaluation Workshop
14-15 August
Reading, UK
31 Aug.-l Sept.
Informal JSCjWGNE Meeting on Standards fo r Climate
General Circulation Models Intercomparison
Boulder, Colo ., USA
11-15 September
International Conference on Modelling of Global Climate
Hamburg, FRG
Change and Variability
18-22 September
TOGA Scientific Steering Group - eighth session
Hamburg, FRG
18-22 September
CASj JSC Working Group on Numerical Experimentation Hamburg, FRG
fifth session
Ad hoc Meeting of Experts to Organize a Joi nt IGBDjWCRP
24-26 October
Paris, France
Working Group on Land-surface Fie ld Studies
COSPARjWCRP Workshop on the Surface Radiation
30 Oct.-3 Nov.
Wurzburg, FRG
Budget (co-sponsored)
JSC Working Group on Sea Ice and Climate - fourth
20-23 November
Rome, Italy
session
4-7 December
JSC Working Group on Greenhouse Gases - first session
London, UK
4-7 December
International Workshop on Precipitation Measurement
St. Moritz, Switzerland
12-15 December
WCRP Working Group on Radiation Fluxes - third session
Fort Lauderdale, USA

30 January

Geneva
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Weather prediction research
The president of CAS submitted to
EC-XLI an in-depth report on his
Commission and its activities. He
noted that considerable progress had
been made over the past four years
in forecasting meteorological conditions in both temperate and tropical
regions.
For improving very-short-range
prediction (up to about 12 hours),
wider access to weather radar observations was the decisive factor. This
was also con£rmed by several presentations at the highly successful
Training Workshop on Observations
and Forecast Methods for Nowcasting
and Very-short-range Forecasting,
held in Bratislava (Czechoslovakia),
from 10 to 21 July 1989.

Participants at the Training Workshop on Observations and Forecast Methods for
Nowcasting and Very·short-range Forecasting, Bratislava, Czechoslovakia,10-21 July 1989

improvement offorecasting accuracy.
Monthly forecasts using dynamic
and statistical methods have also
improved, even if it has to be recognized that the quality of the results
depend greatly on improving the
prediction for the first 10 days.

Concerning short- and mediumrange forecasts, the introduction ofthe
so-called "four-dimensional data-assimilation techniques", which permit the
combined use of surface observations
and satellite data in numerical weather
prediction models, promise further
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GLOBAL ATMOSPHERE WATCH (GAW)
Political events in 1989 clearly indicated that governments had
become increasingly concerned about the atmosphere and the
possible long-term changes in its composition arising from
man's activities. EC-XLI approved measures for strengthening
WMO's role in the scientific aspects of this global problem. The
Organization has much experience in related activities, having
set up and run for many years systems for monitoring the
composition of the global atmosphere such as BAPMoN and
G0 30S. Continued involvement in planning and organizing such
systems and in the preparation of related scientific assessments is a major responsibility of WMO and it was for this
reason that the concept of the Global Atmosphere Watch was
proposed and developed.
An outline of the objectives and components, together with
a list of the key variables to be measured was prepared by the
EC Panel of Experts/CAS Working Group on Environmental
Pollution and Atmospheric Chemistry. The general idea was
endorsed by EC-XLI and the panel of experts was subsequently
requested to proceed with the design and implementation of
the programme, identifying suitable locations for stations and
recommending actions to be taken in collaboration with other
international programmes (e.g. EMEP and IGBP). In addition, it
was requested to assist in the evaluation, as well as the implementation, of the various programme components.

Considerable efforts are being made to inform WMO
Members and the general public about GAW. A number of
press releases and fact sheets have been issued and others
(on precipitation chemistry, CO 2, and long-range transport of
pollutants) are being prepared. Information on GAW is included
in the documents for the sessions of regional associations and
relevant technical commissions.
The anticipated development of GAW during the period
1992-2001, aimed at meeting present and future data requirements of WMO Members and international organizations for
protecting and managing the global atmospheric environment,
was taken into account when drafting the WMO Third Longterm Plan .

Need for more data
Much as the World Weather Watch covers the provision of
weather and climate information, GAW will provide atmospheric composition information. Members will be
encouraged to make atmospheric chemical observations on a
continuous basis as an integral part of their atmospheric
observation programmes and with the same care and operational regularity as for meteorological observations in the
course of the 1990s.
Some Members already provide vital centralized datacollection points and services for GAW: e.g., Canada operates
the WMO World Ozone Data Center in Toronto and publishes
ozone data every other month, and the USA hosts a centre for
data on precipitation chemistry, acid rain and atmospheric
turbidity (transparency) measurements. In September 1989,
agreement was reached with the Japan Meteorological
Agency in Tokyo that it should be designated the WMO World
Data Centre for Greenhouse Gases. In particular, the Centre
will collect data on CO 2, CH 4, CFCs, and N20.

Above: Comparison of the Antarctic ozone hole on 6 October
1987 and 1989-two of the years when, in spring, ozone depletion was most pronounced (composed from satellite data by
Schoeberl et al., NASA,Goddard SFC)
Below: At the Meteorological Observatory at Hohenpeissenberg,
Federal Republic of Germany, continuous ozone-soundings have
been made for 25 years and temperature measurements for more
than 200 years (Photo: Deutscher Wetterdienst)
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Improvements in seasonal forecasts will come from better knowledge
and better representation of oceanatmosphere interaction. It seems
feasible to predict the occurrence-or
absence-of El Niiio events several
seasons ahead, although without yet
being able to indicate their intensity.
Considerable progress has been
made in forecasting tropical cyclones
with the aid of high-resolution global
or regional numerical models. For
example, a number of experiments
using regional models have shown
that the position of a cyclone can be
predicted 48 hours in advance with
very good accuracy, i.e. about 100 km.
These experiments affinned the need
to improve the global atmospheric
observing system , especially in tropical regions.
The steering group on the
Mediterranean cyclones study project
h eld its third session during the
Fourtee nth Assembly of the
European Geophysical Society in
Barcelona (Spain) in March 1989.
Various symposia were also organized
during the Assembly. One symposium
was d evote d to Mediterranean
weather systems. Papers presented
are being published, together with the
report ofthe session, as No. 31 in the
programme report series (WMOtrD
No. 298).
An international conference on
mountain meteorology and ALPEX,
sponsored by WMO, took place in
Garmisch -Partenkirchen (Federal
Republic of Germany)in J Wle 1989.
Eighty papers were presented that
covered seven principa l subj ects :
(a) two- and three-dimensional flow
over mountainous terrain; (b) drag
and momentwn flux; (c) representation of mountains and their effects in
numerical models; (d) orogra phic
effects on fronts; (e) mountain-induced
cyclogenesis; (f) thermally induced
mountain circulations, convection and
precipitation; and (g) severe
mowltain-induced winds.

-
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Pune, an intemational symposium on
monsoons was held from 23 to 28
November 1988. It was co-sponsored by
a number of national institutions,
WMO, the American Meteorological
Society, the Australian Meteorological
and Oceanographic Society and the
Meteorological Society of Japan. The 50
papers delivered dealt with tropical
cyclones, monsoon-system dynamics,
monsoon variability and modelling and
related issues of medium- and longrange forecasting.
To alleviate the damage of
hazardous weather in the tropical
regions, better understanding oftropical meteorology is essential. To
exchange knowledge and experiences
and to consider ways of utilizing
research results in operational meteorological activities , the second
Intemational Workshop on Tropical
Cyclones was h eld in Manila in
December 1989.

composition observations will
become an integral part of atmospheric observations in general
during the 1990s. To realize this
challenge and in order for GAW to be
effective, Members must give atmospheric environment research and
monitoring activities very high priority in the coming years.
WMO has prepared jointly with
NASA and UNEP the Scientific
Assessment of Stratospheric Ozone:
1989 (WMO Ozone Report No. 20).
Thi s extensive report will serve
as the scientific background to a
forthcoming intergovernmental discussion (June 1990) for the
strengthening of the Montreal
Protocol. Ozone data re-evaluation
and initiatives for impro ving and
expanding the G0 3 0S by additional
stations/observatories for early
warning of ozone changes were the
subjects of an advance international
planning meeting in Geneva in
November 1989.
Nume rous pollution-related
reports were published and meetings
held, two of particular note being the
WMO Technical Conference on the
Monitoring and Assessment of the
Changing Composition ofthe Tropos phere (Sofia , Bulgaria, October
1989) and the International Conference on Analysis and Evaluation
of Atmospheric CO 2 Data-Present
an d Past (Hinte rzarten , F ederal
Republic of Germany, October 1989).
Firm proposals for upgrading and
or establishing BAPMoN/ GAW
station s at about 20 locations from
the Arctic across the Asian continent
a nd no fewer than seven in tropical
and subtropical latitudes were made
by experts of world renown at a
meeting in Bermuda in November
1989 . The complex mea s ureme nt
programme at such global stations
will accord particular emphasis to
greenhouse gases, the chemical
composition of precipitation, solar
radiation , atmospheric turbidity,
reactive gas species of importance to
the changing composition of the
atmosphere, etc.
A programme was initiated in the
Mediterranean region for monitoring
the exchange of pollutants between
various environ m ental compartments. Measurements of deposition

Environmental Pollution
Monitoring and Research
Programme
One of the highlights of a busy year
for environmental activities was the
creation of the Global Atmosphere
Watch (GAW) (see previous page) by
the forty-first session of the
Executive Council. This system integrates many of the existing

Tropical meteorology research

Measuring total ozone with a Dobson
spectrophotometer at Vicecomodoro
Marambio Antarctic Meteorological
Station (Photo: Servicio Meteorol6gico
Nacional, Argentina)

WMO's activities to stimulate and
assist co-ordination and dissemination
of lmowledge in tropical meteorology
continued in 1989. As part ofthe silver
jubilee celebrations of the Indian
Institute of Tropical Meteorology at

monitoring and research activities
which involve measuring the composition atmosphere s uch as the
G0 3 0S and BAPMoN . It is envisaged that, through GAW, chemical
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RESEARCH AND DEVELOPMENT PROGRAMME
MEETINGS
Date and place

Title

13-17 March

Symposium related to WMO Project on Mediterranean
Cyclone Studies within the 14th Assembly of the European
Geophysical Society (co-sponsored)

Barcelona, Spain
20-24 April

Moscow, USSR
8-12 May

Beijing, China
8-12 May

Athens, Greece

WMOjUNEP Consultation of Scientists in Preparation of
Ozone Assessments - 1989
Fifth WMO Conference on Weather Modification and Applied
Cloud Physics
Group of Experts on the Scientific Aspects of Marine
Pollution (GESAMP) (co-sponsored)

5-8 June
International Conference on Mountain Meteorology and
Garmish-Partenkirchen, ALPEX (co-sponsored)
FRG

Norwich, UK

International Conference on the Generation of Oxidants on
Regional and Global Scales (co-sponsored)

7-8 July

Steering Group Meeting on Very-short-range Forecasting

3-7 July

Bratislava,
Czechoslovakia
10-21 July

Bratislava,
Czechoslovakia
31 July-ll August

Training Workshop on Observations and Forecast Methods
for Very-short-range Forecasting
IAMAP General Assembly (co-sponsored)

Reading, UK
Reading, UK

Informal Meeting of CAS Rapporteurs on Atmospheric
Boundary-layer Problems

11-14 August

CAS Advisory Working Group

10 August

Reading, UK
31 Aug.-4 Sept.

Consultation on Precipitation Chemistry Data Analysis

Geneva
12-15 September

Geneva
16-21 October

Hinterzarten, FRG

Seventh International Conference on Heavy Metals in the
Environment
International Conference on Measurements and Analysis of
CO 2 Data - Present and Past (co-sponsored)

Sofia, Bulgaria

Technical Conference on the Monitoring and Assessment
of Changing the Composition of the Troposphere
(TECOMACCT)

27-31 October
Sofia, Bulgaria

Workshop for Assessing the Meteorological Component of
the Fourth Phase of EMEP

2-30 November

Fifteenth Training Course on Background Air Pollution
Measurements (for French-speaking participants)

23-27 October

Budapest, Hungary
6-8 November

Geneva
13-17 November

Buenos Aires,
Argentina
27-30 November

Bermuda
27 Nov.-8 Dec.

Manila, Philippines

Consultation for expanding G0 30S with stationobservatories for early warning for ozone change
Third International Conference on Southern Hemisphere
Meteorology and Oceanography (co-sponsored)
Consultation to consider desirable locations and observational practices for BAPMoN-GAW stations of global
importance

of some heavy metals and other inorganic substances, radionuclides and
organic species were recommended
to be carried out. These measurements will be s upplemented by
modelling studies. A review of meteorological and climatological data for
the assessment of atmospheric
transport and depo sition of pollutants in the Mediterranean basin
was prepared and published.
Within the framework of the
Group of Experts on the Scientific
Aspects of Marine Pollution
(GESAMP), the WMO-led Working
Group on Interchange of Pollutants
between the Atmosphere and the
Ocean s completed its pioneering
work on the assessment of the atmos pheric input of trace specie s
(metals, mineral aerosols, nitrogen
and synthetic organic compounds) to
the world ocean and some specific
seas. The assessments were made on
the basis of available measurement
data and by applying atmospheric
transport and deposition models. It
wa s shown that , with re s pect to
some su bstances, the atmosphere
may play the principal role in polluting t h e marine environment. For
s ome di ssol ve d trace metal s,
syn thetic organics and nitrogen
species , the atmospheric input is
much more than that of rivers to the
seas.

Cloud physics and weather
modification research
A major event in 1989 was the Fifth
WMO Scientific Conference on
Weather Modification and Applied
Cloud Physics (Beijing, China, 8-12
May 1989 ). While world -wide
weather modification activities are
being more carefully planned and
sub stanti a l re sources are being
made available to develop a certain
number of state-of-the-art projects,
no breakthroughs are obvious, and
research on cloud seeding, chemical
transformation in clouds and hail
suppr ession continue s to n ee d
encouragement and strengthening.

Second WMO International Workshop on Tropical Cyclones
(IWTC-II)
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Weather forecasts and climate information both have very wide fields of
applications, including natural
disaster mitigation, agriculture,
safety and economy of transport,
building and civil engineering, water
supply and use, protection of the
environment, tourism and recreation. International support is
provided to most of these areas
through WMO's World Weather
Watch Programme and World
Climate Programme. Moreover,
water-resources management and
flood control receive support through
the Hydrology and Water Resources
Programme. The Applications of
Meteorology Programme focuses on
three remaining broad and very
important applications: agricultural,
aeronautical and marine meteorology. As regards aviation and marine
activities, the meteorological services
are provided basically to international user groups and the
meteorological operations, as well as
the content and form ofmeteorological forecasts and information, are
highly standardized. WMO has separate technical commissions on
agricultural, aeronautical and
marine meteorology to deal with
these very specialized tasks.

Agricultural Meteorology
Programme
The basic purpose of the Agricultural
Meteorology Programme is to assist
Members in providing meteorological and related services to the
agricultural community in order to
develop sustainable agricultural
systems, improve productivity, quality, cost-effectiveness, efficiency in
the use of water, labour and energy,
conserve natural resources and
reduce pollution caused by agricultural chemicals.
Most of the assistance under the
programme is therefore provided
through the transfer of knowledge
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Locusts on an acacia shrub in Mali (Photo: FAO/ G.B. Popov)

and techniques. A Symposium and
Workshop on the Agrometeorology of
Rainfed Barley-based Farming
Systems were organized by the
International Centre for Agricultural
Research in Dry Areas (ICARDA)
and WMO. These events were held
in Tunis from 6 to 10 March and
from 13 to 16 March 1989 respectively. The symposium recommended
a number of new activities which

would significantly help national and
international research programmes,
national agricultural development
planning and the operations ofindividual farmers. They would also help
safeguard tens of millions of hectares
of irreplaceable land resources, and
afford the population a modest but
sustainable economic and social
development. The recommendations
are being followed up. The workshop

that followed provided practical
training in some of the techniques
that had been discussed during the
symposium.
Roving seminars on the use of
agrometeorological data and information to assess potential primary
production of natural pastures in the
rainy season and thereby estimate
the optimum animal-carrying capacity during the dry season were
organi zed in Syria (January), in
Lesotho (November) and Botswana
(December). Botswana was also the
venue for a training seminar organized by WMO in co-operation with
the USA's National Oceanic and
Atmospheric Administration on
drought preparedness and management that was held from 25 to
29 September 1989 and attended by
more than 30 participants from eastern and southern Mrica.
An international symposium on
meteorological hazards and development, arranged by the Nigerian
Meteorological Service and Meteorological Society and co-sponsored by
WMO, was held in Lagos from 23 to
27 October. Professor G.O.P. Obasi,
Secretary-General of WMO, was
guest of honour and gave the
keynote address. The symposium
was followed by a tour of areas in
the north of the country afflicted
variously by floods, drought, desertification and locusts.
The present desert locust plague
(see picture on page 24) which has
ravaged many countries in Africa
since 1987 is the worst in 30 years.
Along with other organizations
concerned , WMO is vigorously
following up the recommendations
of the Workshop on the Provision of
Agrometeorological Information for
Locust Control (Tunisia, July 1988).
These activities include the preparation and submission to the
United Nations Development
P rogramme of a project on the reinforcement of meteorological station
networks in locust-affected areas.
The project provides for the addition of 50 automatic weather
stations powered by solar panels
that would transmit data via satellite links; the testing of an
automatic weather station in
extreme conditions; compilation of a

AGRICULTURAL METEOROLOGY PROGRAMME MEETINGS
Date and place

Title

Jan., Nov. & Dec.

Roving seminars on the use of agrometeorological data
and information to assess potential primary production of
natural pastures in the rainy season

Syria, Lesotho and
Botswana
respectively
13-17 February

Quito, Ecuador
6-10 March

Tunis, Tunisia
13-18 March

Tunis, Tunisia

Ad hoc Meeting of Experts of RA III/RA IV Working Groups
on Agricultural Meteorology
SymposiumjExpert Meeting on the Agrometeorology of
Rainfed Barley-based Farming Systems
Regional Workshop on the Use of Data in Operational
Agrometeorology

Geneva

CAgM Working Group on the Study of Climate Effects on
Agriculture, including Forests, and of the Effects of
Agriculture and Forests on Climate

25-29 September

WMOjNOAA Seminar on Drought Preparedness

3-7 July

Gabarone, Botswana
6-7 November

Informal Planning Meeting for Training in Agrometeorology

Geneva
6-10 November

Valencia, Spain

CAgM Working Group on Practical Methods to Transfer
Knowledge and Techniques for Crop and Livestock
Production and Protection for Yield Assessment

syllabus for training meteorological
observers; development of a code for
transmitting locust observations;
and development of techniques to
foresee locust threats and measures
to prevent such outbreaks.
For agricultural developm ent,
information is required about agroclimatological conditions at anyone
time and place , formulated in a
manner that is readily understood
by non-meteorologists. Such information relates to the probability of
the beginning and end of rains,
length of season, incidence of
within-season dry spells, probability of receipt of different rainfall
amounts in subsequent 10-day
periods, water requirements for
irrigation, extremes of temperature,
winds, humidity, etc. INSTAT-a
user-friendly package of software
for such analyses of agrometeorolo gical data using hand-held
computers or microcomputers-was
promoted in many developing countries in Africa , Asia and Latin
America.
A publication on CARS-Desertification was prepared containing

reference to methods for u sing
meteorological information in the
assessment of and combat against
desertification.

Marine Meteorology and
Associated Oceanographic
Activities Programme
The basic objectives of the Marine
Meteorology and Associated Oceanographic Activities Programme are
the provision of high-quality meteorological and oceanographic services
in support of marine users and the
maintenance of a comprehensive
operational global marine meteorological and oceanographic observing
system in support of all WMO
programmes. Technical advice and
support for the programme are
provided principally through the
Commission for Marine Meteorology
(CM M) and the Joint IOC/WMO
(lOC is the Intergovernmental
Oceanographic Commission of
Unesco) Committee for IGOSS
(Integrated Global Ocean Services
System).
The major event within the
Programme for 1989 was the tenth
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session of CMM, which took place
in Paris from 6 to 17 February
1989 . The first two days were
devoted to a highly successful
Technical Conference on Ocean
Waves, which is one of the main
scientific-technical areas of concern
to the Commission. Some 150 scientists participated, while over 100
delegates and observers from 44
Members and 10 international
organizations took part in the
Commission session proper. Major
topics for discussion at the session
included the reorganization of the
existing system for the broadcast of
high seas forecasts and warnings so
as to be compatible with the
telecommunication facilities of the
Global Maritime Distress and
Safety System (GMDSS) of the
International Maritime Organization erMO); the requirement for
international co-ordination of meteorological input to marine pollution
emergency response operations; the
potential impact of data from the
coming generation of oceanographic
satellites on the provision of marine
meteorological and oceanographic
services; the requirement for
enhanced long-term education and
training facilities in marine meteo-
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MARINE METEOROLOGY AND
ASSOCIATED OCEANOGRAPHIC ACTIVITIES MEETINGS
Date and place

Title

6-7 February

Paris, France

Technical Conference on Ocean Waves (in conjunction
with CMM-X)

6-17 February

Commission for Marine Meteorology - tenth session

Paris, France
15-17 May

CLSjService Argos Users' Conference (co-sponsored)

San Diego, USA
17-20 October

Driifting Buoy Co-operation Panel - fifth session

Geneva
20-24 November

Buenos Aires,
Argentina

RA III/RA IV Seminar on Marine Meteorological Services
and Marine Forecast Techniques

rology and physical oceanography;
and the organization of the
Commission's substructure of working groups and rapporteurs.
On the basis of detailed guidelines provided by CMM-X, work
began during 1989 on the restructuring of the co-ordinated high seas
forecasts and warnings broadcast
system, which, as noted above, will
be required for the GMDSS . The
GMDSS will enter into force on
1 February 1992 and it is important
that at least a provisional system is
agreed before that date. A first
draft proposal to this effect has
been prepared by the chairman of
the CMM subgroup on observations
and telecommunications, for the
consideration of a session of the
subgroup in early 1990. In addition,
preliminary discussions have been
held with the International
Hydrographic Organization (IHO)
and IMO on the co-ordination ofthe
new system with the World-wide
Navigational Warning Service operated by IHO.
In recognition of the urgent need
to improve long-term education and
training facilities in marine meteorology and physical oceanography, a
detailed proposal (including
syllabus) for a six-month certificate
course at the RMTC Nairobi was
prepared by two consultants from
WMO and IOC, in consultation
with the director and staff of the
RMTC. Depending on the availabil-

ity offunding and material support,
it is hoped to implement the first
(pilot) course in 1992.
Detailed, operational observations of certain ocean variables are
essential for global climate monitoring, research and prediction, as well
as in support of marine meteorological and oceanographic services .
Existing operational ocean-observing system components are
inadequate for this purpose, however, and both WMO's Executive
Council at its forty-first session and
the Fifteenth IOC Assembly
adopted a proposal for the planning
and implementation of a composite,
operational, global ocean observing
system. The system's initial priority
will be observations relating to
short-term climate change. The first
steps towards planning the system
have already begun in a co-operative effort between IOC and WMO,
and are directed principally through
an Ocean Observing System
Development Panel established
jointly by the Joint Scientific
Committee ofWMO and ICSU for
the WCRP and the Committee for
Climate Changes and the Ocean
(CCCO). It IS intended that the
system should be implemented as
much as possible through a
strengthening of the existing ocean
observing systems of WMO and
IOC, including drifting buoys, ocean
satellites and new technologies as
they become available.

The Austra lian Region Spectral Wave forecast model, 24-hour swell wave height forecast valid as at 12 UTC, 29 October 1989, produced by the World Meteorological
Centre, Melbourne (Photo: Bureau of Meteorology, Australia)

Aeronautical Meteorology
Programme
Undoubtedly, the highlight of 1989
was the celebration by the international meteorological community on
23 March of World Meteorological
Day which had as its theme
"Meteorology in the service of aviation" (see pictures below). The
booklet on the subject prepared by
the president ofthe Commission for
Aeronautical Meteorology (CAeM)
was distributed widely in many

countries _ The celebration took
different forms in different countries but almost a lways involved
the aviation community with which
national Meteorological Services
have worked in close co-operation
since just after the First World War.
Special television and radio programmes, newspaper articles and
open days for the public at National
Meteorological Centres or airport
meteorological offices were among
the most popular means of reaching
a wide public.

A visit to the aeronautical meteorology office and other departments of the National Meteorological Services Agency, Ethiopia,
was organized for students as part of the World Meteorological

As far a s the Commission for
Aeronautical Meteorology was
concerned , the Advisory Working
Group, which includes the president,
vice-president, the chairmen of the
Commission's working groups, repres entatives of Ca meroon and th e
USSR and the aviation user organizations, met in Geneva from 19 to
23 June 1989 to discuss major policy
guidelines for the Commission' s
work up to its ninth session . This
se s sion is to be held in Montreal
from 5 to 27 September 1990 conjointly with the ICAO (International
Civil Aviation Organization)
Meteorology/ Communication s/
Operational Divisional meeting.
The Commission's Working Group
on Advanced Techniques Applied to
Aeronautical Meteorology met for its
third session in Norrkoping, Sweden,
on 19 and 20 June 1989. The group
explored new ways to disseminate
information on such techniques as
widely as possible within the aeronautical meteorological community and
considered the possibility of holding a
technical conference on aeronautical
meteorology in 1992 in Geneva.
To be effective, the Aeronautical
Meteorology Programme has to
collaborate closely with ICAO and
the aviation u ser group s-lATA
(International Air Transport
Association), IFALPA (International
Federation of Airline Pilots
Associations ) and IAOPA (Inte rnational Aircraft Owners and Pilots

Journalists and reporters are briefed on meteorological services
for aviation during a visit to the Meteorological Office at Larnaca
Airport, Cyprus, on the occasion of World Meteorological Oay

Oay celebrations
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Association). It has been felt for
some time that the aeronautical
meteorological codes which came
into force some 20 years ago are
outdated and no longer truly reflect
aeronautical requirements. A
preliminary meeting involving
ICAO, the aviation user groups and
code experts from all WMO Regions
was held in Geneva from 2 to
6 October 1989 to discuss proposed
changes before submission to the
relevant WMO and ICAO bodies for
ratification. WMO also participated
in ICAO meetings concerning aeronautical meteorology.
The importance of training in aeronautical meteorology cannot be
overstated and it was with much pleasure that WMO undertook to co-sponsor with the American Meteorological
Society the Third International
Conference on the Aviation Weather
System in Anaheim, California, from
30 January to 3 February 1989. In
conjunction with NOAA, WMO held a
Training Seminar on Aeronautical
Meteorology with Emphasis on
Satellite Applications in Tallahassee,
Florida, from 16 to 27 October 1989.
This attracted considerable interest
throughout the world. Practising aeronautical meteorologists from 24 different countries took part in the course
which was conducted by the National
Weather Service ofthe USA.

AERONAUTICAL METEOROLOGY PROGRAMME MEETINGS
Date and place

Title

29 Jan.-3 Feb.
Anaheim,
Calif. , USA

Third International Conference on the Aviation
Weather System (co·sponsored)

19-23 June
Geneva

CAeM Advisory Working Group

26-27 June
Norrkbping,
Sweden

CAeM Working Group on Advanced Techniques
Applied to Aeronautical Meteorology

2-6 October
Geneva

Expert Group on Aeronautical Meteorological
Codes

16-27 October
Tallahassee, USA

Training Seminar on Aeronautical Meteorology
with Emphasis on Satellite Applications

A pilot is briefed by a forecaster at the Meteorological Centre at Antananarivo airport,
Madagascar (Photo: ASECNA)
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The Hydrology and Water Resources
Programme is one of the major
Programmes of the Organization:
indeed WMO has been involved in
hydrology almost since its inception
in 1950. Now there are nearly 50
Hydrometeorological
Services
amongst the 161 Members of the
Organization while, amongst the
remainder, where there are separate
Meteorological and H ydrological
Services, a large proportion of the
meteorological products are provided
for hydrology and water resources
purposes.
The Hydrology and Water
Resources Programme is overseen by
the Commission for Hydrology (CHy)
and during 1989 the Commission's
Advisory Working Group met, as did
its three working groups which
address the principal parts of the
Programme: data acquisition and
processing systems; hydrological
foreca sting and a pplica tions for
water management; and operational
hydrology, climate and the environment. These wide-ranging activities
h ave seen a shift in emphasis in
recent years toward s those areas
where environmental problems are
paramount.
One such activity was the
Conference on Climate and Water
which was held in Helsinki from
11 to 15 September. This conference
examined the likely impact of
climate change on water supply,
flood potential , irrigation and
drainage and other areas of importance such as water pollution,
navi ga tion and h ealth and also
considered the h ydrological consequences of sea-le vel rise. The
opening remarks of the Finnish
Minister of the Environment and the
concluding remarks of the Swedish
Mini ster of Environment and
Energy emphasized that the effects
of climate change would be very serious for water and water resources.

Consequently, practice and planning particular region or basin dates from
should adapt to these changes and the 1960s. Two projects have thereresearch should aim to identify their fore been instigated to update and
ramifications more precisely.
improve models and the advice
Another similar initiative, in this available, building on the new techcase stimulated by the Chernobyl niques that have been developed. In
incident, is concerned with the the fir st, the Basic Hydrological
threat of accidental pollution to Network Assessment Project
water resources and t he aquatic (BNAP), Hydrological Services have
environment in general. Following a been asked to match their existing
meeting of experts in Kiev in April, a basic networks against the basic
practical guide is being prepared for . network they would assess to be the
the use of hydrological services and optimum for their purposes. In the
water-supply authorities in the event second , the Intercomp aris on of
of future nuclear or chemical acci- Operational Hydrological Network
dents. It will discuss the transport Design Technique s (HYNET ), a
and storage of pollutants in water method of design adopted by the US
bodies and the soil, together with the Geological Survey is being tested on
countermeasures that can be networks from 11 countries along
adopted to avoid or lesse n their with any methods used by the couneffects.
try itself. The results of both projects
The design and operation of their are to be presented in a workshop to
instrument networks is a ba sic be held in 1991, in order to update
re s pons ibility of Hydrological WMO guidance on network design.
Services. Nevertheless, the guidance
Of course, once a network ha s
available from WMO on the num- been successfully established and
bers and locations ofthe gauges and operated, the next step is to transother instruments needed to charac- form the data it generates into an
terize the hydrological variables in a areal assessment of the varia ble

Mr Kaj Barlund, Finnish Minister of the Environment, and Mr J. Rodda, WMO, at the
Conference on Climate and Water (Helsinki, 11-15 September 1989)
(Photo: Pressfoto, Helsinki)
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Radar measurements of glacier thickn ess, Stegholt glacier, Norway
(Photo: B. Wold)

Streamflow data transmitting gauge at Bog WalkJamaica Flood Plain Mapping Project (Photo: WMO/ Molina)

concerned. The estimation of the other purposes, e.g. estimating the
evaporation from a basin has long chemical loads discharged to the
been a problem for hydrologists and seas and oceans. To this end, discusin October a meeting was held on sions have taken place on
this matter in Zurich. There the combining the river-flow archive
plans for an intercomparison of some with the UNEP Global Environ44 methods for assessing areal mental Monitoring System (GEMS)
evapotranspiration were discussed, water-quality archive held at the
using data sets from at least 20 Canada Center for Inland Waters,
countries. The next step is a work- Burlington, Ontario.
shop to be held in Wageningen,
While the measurement of precipNetherlands, in November 1990. At itation continues to be a topic where
this workshop, the users of the hydrologists share their interest with
different models will test them on meteorologists, the hydrologist ideally
the separate data sets and identify needs to know the precise quantity of
the efficiency and effectiveness of the water that actually reaches the
various methods.
ground. To improve and harmonize
The one hydrological variable the measurement of precipitation,
that is the principal concern of the WMO has mounted several intercomhydrologist over and above the parisons of precipitation gauges over
others is, of course, river flow, and the years, and these and other aspects
the major part of the work of of precipitation measurement were
Hydrological Services is to collect discussed at the WMO/IAHS/ETH
and analyse runoff data. The Global International Workshop on PrecipiRunoff Data Centre, which was tation Measurement held in St Moritz,
established in 1988 at the Federal Switzerland, in December (IAHS is
Institute of Hydrology, Koblenz, the International Association of
Federal Republic of Germany, Hydrological Sciences and ETH is the
continued to collect runoff data from Swiss Federal Institute of'Thchnology).
the world's Hydrological Services Errors of precipitation measurement
during the year. The data base at using conventional gauges were
the end of 1989 contained records considered, along with the efficacy of
for 2 268 stations from 120 coun- radar- and satellite-derived estimates.
tries which can be used for studying One interesting comment on the use
the world water balance and for of precipitation time series for assess-
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ing climate change was that the
apparent alteration in the northern
hemisphere winter precipitation
regime dated from the introduction of
a new gauge in the network of one
important Service.
Such an occurrence demonstrates
the importance of measuring precipitation properly, especially in such
programmes as the Global Energy
and Water Cycle Experiment
(GEWEX). Indeed, one ofthe four
projects being developed jointly by
IAHS and WMO as the hydrological
component of GEWEX is to continue
endeavours to improve the
measurement of precipitation. This
will be particularly important in the
GEWEX continental-scale project
where it is proposed to investigate
the water and energy balance of the
Mississippi or similar size basin.
During the year, the 20 or more
UNDP-funded technical assistance
projects which are currently being
executed by WMO and the hydrology component of another 20
projects which combine meteorology
and hydrology, received scientific
and technical support from the
Hydrology and Water Resources
Department. The total value of
these activities represents over 40
per cent of the UNDP funds
managed by WMO. These projects
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HYDROLOGY AND WATER
RESOURCES PROGRAMME MEETINGS
Date and place

Title

3-7 April

HOMS Workshop in RA III

Santiago, Chile
3-8 April

RA III Working Group on Hydrology

Santiago, Chile
10-14 April

Santiago, Chile
17-28 April

Caracas, Ciudad Bolivar,
Musinacio, Puerto Ordaz,
Venezuela
24-28 April

Kiev, USSR
10-19 May

RA IIIlmplementation/Co-ordination Meeting on
OHPjHOMS
Training Workshop on the Hydrometry of Large
Rivers

Meeting of Experts on Hydrological Aspects of Accidental
Pollution of Water Bodies
IAHS Third Scientific Assembly (co-sponsored)

Baltimore, USA
19-23 June

Geneva
26-27 June

Geneva
26-30 June
Geneva
14-17 August

Salford, UK
11-15 September

CHy Working Group on Hydrological Forecasting and
Applications for Water Management - first session
Technical Committee HOMSjEurope Project
CHy Working Group on Data Acquisition and Processing
Systems
International Symposium on Hydrological Applications of
Water Radar
Conference on Climate and Water

Helsinki, Finland
2-6 October

Geneva
9-13 October

CHy Working Group on Operational Hydrology, Climate
and the Environment
CHy Advisory Working Group

Geneva
24-27 October

Zurich, Switzerland
4-7 December

St. Moritz, Switzerland

Planning Meeting on Intercomparison of Methods and
Models for Estimation of Areal Evapotranspiration
(co-sponsored)
International Workshop on Precipiitation Measurement
(co-sponsored)

WMO ANNUAL REPORT 1989
cover such topics as flood forecasting, flood-plain mapping, the
upgrading of hydrological networks,
hydrological data collection for
management of hydropower production and water-resource assessment
activities. They are located in countries as far apart as Albania,
Jamaica, Papua New Guinea and
Zambia.
Although not part of the WMO
Technical Co-operation Programme,
the technology transfer system
known as the Hydrological Operational Multipurpose Subprogramme
(HOMS) has been successfully operated by WMO since the early 1980s.
The basic idea of HOMS is to
provide a channel for hydrologists in
developing countries to acquire
readily the technology already
developed and used by Hydrological
Services, principally in Europe and
North America. Now there are
HOMS National Reference Centres
(HNRCs) in 108 countries and the
number of components available for
transfer has risen to 420. During
1989 there were 258 transfers notified to the Secretariat, bringing the
total number s ince HOMS was
launched to 1 960 . The typical
component is a computer program,
such as the software for maintaining a hydrological data base, but
there are also components describing
guidance manuals and instruments
and where they may be obtained.
The HOMS Reference Manual-a
second edition of which was issued
during the year-contains descriptions of all the components. Based
on a very simple concept, HOMS
has now developed into one of the
most successful areas of endeavour
in WMO-one that has been
proposed for expansion to cover the
whole field of disaster mitigation
and relief, as one of the Organization's contributions towards the
International Decade for Natural
Disaster Reduction (IDNDR).

Democratic Kampuchea, 1989-maintenance and operation of reservoirs for
irrigation purposes are hindered by civil
war (Photo: WMO/Genier)
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During 1989, a total of 428
The Executive Council Panel of
Experts on Education and Training persons participated in the 14 trainheld its thirteenth session from 5 to ing events that were organized by
9 February 1989 in Cairo, Egypt. In WMO in 12 different Member counits advisory capacity to the tries (see table on page 33). The
Executive Council, it submitted a Organization also co-sponsored or
number of recommendations on the supported, either financially or in
Programme's activities relating to other ways, another 20 training
training publications and other aids, events which were organized by
training events, fellowship matters Members (see table on page 34).
and to problems experienced by Training of instructors (see picture
WMO Regional Meteorological on page 35) received particular
Training Centres. The recommenda- attention as did specialized training
tions were endorsed by the in the subject of computer science
and applications.
Executive Council.
A great deal of attention is reguThe second world-wide survey of
Members' training requirements larly given to the preparation of
was undertaken and the analysis of new training publications and the
the data so far received from 70 revision and translation of existing
countries has been started. Under ones. During the year Spanish
the strategic approach to manpower versions of publications WMO-No.
development, funds are being 551 - Lecture Notes in Agricultural
sought from external sources to Meteorology for Class II and Class
build up programmes for training III Meteorological Personnel and
professional staff in Member coun- WMO-No. 669 - Workbook on
tries in accordance with the results Numerical Weather Prediction for
the Tropics for the Training of
of the survey.

,
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Class I and Class II Meteorological
Personnel were issued. The lectures
presented at the Seminar on
Tropical Meteorology (Erice, 1986)
were also published in their original
language-either English or
French-as WMO Technical
Document No. 277. Another 10
publications are being translated,
three are being revised and two
new publications , namely a
compendium on meteorological
telecommunications and the
proceedings of the Symposium on
Education and Training, are in
preparation. In addition, a computerized data base is being developed
incorporating information on training facilities and programmes in
approximately 100 countries. It will
simplify the regular updating of
publication WMO-No. 240
Compendium of Training Facilities
for Meteorology and Operational
Hydrology.
The majority of the 17 centres
comprising the network of Regional
Mr Harry Jenkins, MP, (second
from left) talks with students
after opening the new annex
of Australia's Bureau of
Meteorology Training Centre
on 14 September 1989,
Mr John Mottram, principal of
the centre is on the left
(Photo: WMOjRudder)
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TRAINING COURSES, SEMINARS AND WORKSHOPS ORGANIZED BY WMO IN 1989
Subject area

Event title

Location

Dates

Language(s)

Climatology

RA I Training Seminar on Climate Data
Management and User Services

Bamako, Mali

20-24 February

French

RA IIIRA V Training Seminar on Urban
Climatology

Kuala Lumpur,
Malaysia

13-17 March

English

Computer
science

Training Seminar on Computer Science
and Applications

Toulouse, France

2-13 October

French

Instruments

Workshop for Instrument Specialists of
RA IIIIRA IV

Hu sbands,
Barbados

19-25 January

English

RA I Workshop for Maintenance of
Radiosonde Ground Equipment

Nairobi, Kenya

310ct..-1O Nov.

English/F rench

Marine
meteorology

RA IIIIRA IV Seminar on Meteorological Services
and Marine Forecast Techniques

Brasilia, Brazil

20-24 November

Spanish

Operational
hydrology

Training Workshop on the Hydrometry of
Large Rivers

4 locations in
Venezuela

17-28 April

Spanish

Operational
meteorology

WMO Training Workshop on Observation
and Forecast Methods for Very-shortrange Forecasting

Bratislava,
Czechoslovakia

10-21 July

English

Satellite
meteorology

Training Course on Satellite Applications

Barbados

17-21 April

English

Telecommunications

Workshop on Data Quality Control Procedures

Reading, UK

6-10 March

English

RA III Training Workshop on Telecommunication Procedures and Techniques

Brasilia, Brazil

6-10 November

English/Spanish

RA II and Typhoon Committee Training Workshop
on Telecommunications and Implementation
Co-ordination Meeting on the GTS

Bangkok,Thailand

18-22 December

English

Training

Regional Training Seminar for National
Instructors from RA II and RA V

Jakarta, Indonesia

18-29 September

English

Tropical
meteorology

The Second WMO International Workshop
on Tropical Cyclones

Manila,Philippines

27 Nov.-8 Dec.

English

IBM computer donated by the USA to ETR
Department (Photo: WMOjBianco)
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TRAINING COURSES, SEMINARS AND WORKSHOPS CO-SPONSORED OR JOINTLY
SUPPORTED IN 1989
Subject area

Event title

Location

Dates

Language(s}

Aeronautical
meteorology

Training Seminar on Aeronautical Meteorology
with Emphasis on Satellite Applications

Tallahassee, USA

16-27 Oct

English

Agrometeorology/
Agrociimatology

SymposiumjExpert Meeting on the Agro,
meteorology of Rainfed Barley,based
Farming Systems

Tunis, Tunisia

6-11 March

English/French

7th International Training Course for Class III
Technical Personnel in Agrometeorology

Bogota, Colombia

6 June-21 July

Spanish

Training Course on Statistics in Agricultural
Climatology

Reading, UK

5 July-12 Sept

English

2nd International Postgraduate Course on
Crop-Weather Modelling

Bet Dagan, Israel

3-23 September

English/ Spanish

15th International Postgraduate Course on
Agrometeorology of Arid and Semi-arid Zones

Bet Dagan, Israel

1 Nov,-15 Dec.

English/Spanish

Air pollution

15th Training Course on Background Air
Pollution Monitoring

Budapest, Hungary 2-30 November

French

Instruments

Training Course on Instrumentation and
Meteorological Measurements

Toulouse, France

5-30 June

French

Numerical weather Advanced Training Course on Numerical
prediction
Weather Prediction

ECMWF,
Reading, UK

17 Apr.-1 6 June

English

Operational
hydrology

20th International Postgraduate Course
on Hydrology

Budapest,
Hungary

1 Feb,-31 July

English

Surface Water Information Network Design
Workshop

Melbourne,
Australia

13-17 March

English

Training Course on Techniques of Hydrologic
Investigations for International Participants

Denver, USA

7 June-4 August

English

International Course on Flood and Drought
Frequency Analyses with PC

Mexico City,
Mexico

3-14 July

English/ Spanish

Training Course on Hydrological Forecasting

Davis, USA

5-13 July

English

2nd Workshop on the Applicability of
Environmental Physics and Meteorology
in Africa

Addis Ababa,
Ethiopia

14-26 August

English

Workshop on Tropical Cloud Physics

Camaguay, Cuba

4-9 September

Spanish

International Symposium on Meteorological
Hazards and Development

Kano, Nigeria

23-27 October

English

Remote sensing

5th UN/FAOjWMOjESA Training Course:
Use of Remote Sensing Systems (visible,
infra-red and radar) in Hydrological and
Agrometeorological Applications

Canberra,
Australia

15 May-2 June

English

Training

2nd International Conference on School
and Popular Meteorological Education

Washington, DC,
USA

12-16 July

English

Tropical
meteorology

RA IV Workshop on Tropical Meteorology
and Hurricane Forecasting

Miami, USA

19-28 April

English

Operational
meteorology
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Meteorological Training Centres
had a year of full training activity,
and a number of them received
assistance in the form of training
materials and visits from scientists.
The Education and Training
Department acquired its first
computer with financial support
from the USA (see picture on
page 33). A start was made on
computerizing some of the Department's activities which will lead to
an improvement in efficiency and
productivity. Computer-based training materials are being acquired for
the Training Library.
Arrangements were made for a
total of 238 fellows to commence
training in 1989. Details of the
sources of funding and types of
fellowship are given in the table
below.
Staff members of the Education
and Training Department took part
in the following conferences:
• The Second International Conference on School and Popular
Meteorological and Oceanographic Education, 12-16 July
1989 in Washington, DC, USA;
• Third Technical Conference on
Management of Meteorological
Services in Africa , Niamey,
Niger, 21-25 February 1989;

Participants carry out practical work at the Regional Training Seminar for National
Instructors from RA /I and RA V, Jarkarta, Indonesia, 18-29 September 1989 (Photo:
WMOjRudder)

• Third International Conference
on
Southern
Hemisphere
Meteorology and Oceanography,
Buenos Aires , Argentina,
13-17 November 1989;
• Technical Conference on the
Economic Benefits of Meteorology and Hydrology for Regions
III and IV, Santiago, Chile ,
21-24 November 1989.

FELLOWSHIPS
Programmes or sources
of support

Long-term
fellowships

Short-term
fellowships

For attendance
at training events
of short duration

20
24

86
50
5

Trust funds

3

11

WMO regular budget

9

30

9

56

182

75

UNDP

VCP
VCP(F)

TOTAL

18

42
6
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The technical co-operation activities of
WMO are financed from the United
Nations Development Programme
(UNDP), the WMO Voluntary Co-operation Programme (VCP), trust funds
(TF) and the WMO regular budget
(RB ). About 130 Member countries
received technical assistance in 1989
under one or more of the programmes
mentioned above. The total financial
value ofthe assistance provided was of
the order of US $30 million compared
to US $23.7 million in 1988. The distribution of this assistance among the
various programmes is as follows:
UNDP 56 per cent; VCP 25 per cent;
TF 16 per cent; and RB 3 per cent.

UNITED NATIONS DEVELOPMENT PROGRAMME (UNDP)
As in previous years, UNDP constituted the major source of financing for
the assistance projects implemented by
WMO in 1989. Besides the projects
already started earlier and continuing
into 1990, 12 new country projects
were approved in 1989: seven in
Region I , three in Region II, one in
Region V and one in Region VI. In
addition, two inter-country projects
were approved: one in Region I and one
in Region V. UNDP sectoral advisory
missions in meteorology and operational hydrology were also undertaken
to 33 countries at the request of res ident representatives and government
authorities to assist in the planning
and formulation of new UNDP
projects. A total amount of US
$223 170 was spent for that purpose.

VOLUNTARY CO-OPERATION
PROGRAMME (VCP)
The Voluntary Co-operation Programme consists of two elements:
VCP(F ) and VCP(ES). The VCP(F )
element is a multilateral fund from
which the Executive Council makes
allocations each year. In 1989, funds
were allocated for spare parts of equipment, travel of experts, fellowships and

36

several high-priority VCP-co-ordinated
programmes. The primary focus of the
VCP(F) is support for operation ofthe
WWW Programme. The VCP(ES )
element, which makes up 95 per cent
ofthe overall VCp, consists in the provision of equipment, experts' services and
fellowships , which are donated in
response to specific requests from
developing countries.

Voluntary Co-operation Fund
(VCP(F))
Cash contributions received in 1989
amounted to about US $247 000, bringing the total contributions to the fund
in the period 1969-1989 to approximately US $7 million. This amount has
been augmented over the years by
income from bank interest exceeding
US $2 million. From these funds, allocations reaching US $9 million have
been made by the EC Panel of Experts
on the VCP, mainly in support of the
WWW and for the granting of shortterm fellowships.

The rules of the WWW Implementation Support Revolving Fund
of the VCP, adopted by the Executive
Council at its thirty-seventh session
to replace the VCP Revolving Fund,
were brought to the attention of
WMO permanent representatives
and UNDP resident representatives
a few years ago and it is encouraging
to note that this means of assistance
is provided essentially by WMO
Members. Basically, the objective of
the Revolving Fund is to assist
developing countries in the operation
and maintenance ofWWWfacilities
through loans for the purchase of
spare parts and consumables not
exceeding US $8 000 per loan.
UNDP has agreed to help WMO
Members with currency exchange for
repayments to the Revolving Fund
and, in certain circumstances, loans
can be reimbursed in local currency.
It is worth noting that Members can
make deposits to the Revolving Fund
for future use on their own behalf.

TECHNICAL CO-OPERATION PROGRAMME MEETINGS
Date and place

Title

14-16 February

Informal Planning Meeting of Major Donor Members to the
VCP

Geneva

1-3 March
Geneva
10 June

Geneva
26-28 June

Addis Ababa, Ethiopia

Co-ordinating and Advisory Committee of the AGRHYMET
Programme
EC Panel of Experts on the WMO Voluntary Co-operation
Programme (VCP)
Second Meeting of ACMAD Board of Governors (in
co-operation with ECA)

Santiago, Chile

Technical Conference on the Economic Benefits of
Meteorology and Hydrology for Regions III and IV
(jointly with ECLAC)

28 September

ACMAD Donors' Meeting (jointly with ECA)

21-24 September

Geneva
14-17 November

Niamey, Niger

Second Joint Session of the Executive Committee and
Co-ordinating and Advisory Committee of the AGRHYMET
Programme

Equipment and services
programme (VCP(ES))
The estimated value of contributions in
the form of equipment, services and
fellowships for 1989 amounted to
approximately US $7.9 million, bringing the total for the period 1969-1989
to US $97 million. Many countries
were provided with new surface and
upper-air observing equipment, automatic picture transmission and
weather facsimile (APT/WEFAX)
receiving stations and telecommunication equipment for the upgrading of the
GTS, mainly in Africa and South
Ame rica. In addition, computer
systems were donated for telecommunication purposes and processing
climatological data within the
CLICOM project.

Projects approved for circulation in 1989 (training projects
excluded)
During 1989, the EC Panel of Experts
on the VCP (or the President ofWMO
on its behalf) approved 67 new projects
for circulation. Of these, 44 relate to the
GOS, eight to the GTS, five to the
GDPS and 10 to data-processing facilities required for the WCP.

Status of implementation of
VCP projects
A total of 42 VCP projects, mostly in
support of WWW activities, were
completed during the year. As at
31 December 1989,143 projects bene-

fiting 67 countries were being implemented: 101 had full support and 42
had partial support only. It is worth
noting that 29 of these projects aim at
upgrading surface observing stations,
29 at strengthening upper-air observing stations, eight at ins talling
APT/WEFAX sys tems and 42 at
upgrading telecommunication centres
or circuits. A total of26 Members were
supplied with microcomputers: 19 for
climatological data management
purposes under CLICOM and seven for
data processing. The other nine
projects were for the establishment of
radiation and ozone-measuring
stations, air-pollution measuring
stations , hydrological stations and
meteorological instrument-calibration
workshops.

Co-ordinated programmes
In addition to individual VCP
projects, significant efforts were
made to str engthen telecommunications globa lly. Computerized
message-switching systems have
been successfully installed in
Argentina, Brazil, China, Turkey
and Venezuela. A second phase for
these projects is under way to
provide for automatic data plotting
and processing. A DCP pilot project
for Africa is a lso under way with
support from a number of donors as
well as from the UNDP and VCP(F).
The following co-ordinated programmes have been approved by EC
under the VCP:

• Co-operative maintenance facilities
are to be installed in situations
where several Members are using
the same kind of equipment and
where they desire to share the use
of maintenance facilitie s andlor
spare-parts depots;
• Regional data-processing centres
are to be supported by VCP to
supplement other forms of technical
co-operation such as UNDP projects;
• CLICOM as defined by the WCP;
• Implementation of a tropical cyclone
warning system in the Pacific
islands of Region V in conjunction
with a new UNDP regional project;
• Transfer to developing countries of
computer software available from
developed countries by means of a
mechanism known as SHARE (software help in application research
and education ) which is jointly
financed with UNDP;
• Installation of DCPs to be used for
telecommunication purposes in a
number of countries in Africa.

Expert services
Several countries in Africa, Asia
and Central and South America were,
with VCP support, provided with
services for the installation, maintenance or repair of telecommunications
or electronic equipment, as well as onthe-job training in the operation and
maintenance of telecommunications
and upper-air observing equipment.

VCP training projects
A total of205 VCP projects for training
were approved for circulation. Of these,
130 were for long-term fellowships and
75 for short-term fellowships.

TRUST FUND PROJECTS

HE Ambassador A. Hynninen and Prof. G.O.P. Obasi sign the Agreement betweeen
Finland and WMO relating to Phase /I of the project for SADCC countries (see page 38)
(Photo: WMO/Bianco)

Several donors, including Italy, the
Netherlands, Switzerland and the
USA, continued to support the implementation of the third phase of the
AGRHYMET Programme through
trust-fund arrangements with WMO.
The activities supported are pilot
schemes in Mali, Niger and Senegal,
the improvement of observation and
telecommunication systems, the training of staff from Sahel countries in
hydrology, the establishment of dataprocessing facilities at national and
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ACMAD Donors ' Meeting on 28 September 1989 (Photo: WMO/Bianco)
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ration of the donors' meeting and in the
ratification of the ACMAD constitution
as well as the payment of contributions
by member States.
A pledging meeting was held in
Geneva on 28 September 1989. Those
donors which indicated their potential
support to ACMAD have received
letters requesting them to provide
further details of their contributions
and proposing visits by staff from
WMO and the Economic Commission
for Africa (ECA) as required. The
Government of Niger and ECA
Member States have been requested to
submit formal funding requests to
some of the donors.
The Government of Niger has made
available to the Centre a provisional
building which comprises 15 offices and
a conference room, an allocation of
23 million CFA (US $75 000) for the
purchase of office equipment and vehicles, and a six-hectare plot ofland for
its permanent headquarters. The
Government has also been very active
in encouraging ECA Member States
and donor countries to support
ACMAD.
It is now planned that the operations of the Centre will begin in July
1990, with the appointment of the
Director-General and the recruitment
of support staff.

regional centres and the development
Following the appointment of an
of adequate software for the application expert under the Saudi Rain
of agrometeorological information to Enhancement Trust Fund project,
agriculture.
preparation was completed for the first
It has been confirmed that the Saudi Arabian cloud physics experiMeteorological Services of the nine ment which will be carried out in 1990.
Southern African Development CoIn the context of improving food
ordination Conference (SADCC) coun- production and security by using metetries will receive support from the orological, agrometeorological and
Finnish International Development hydrological information, Belgium has
Agency (FINNIDA) through the imple- again increased its trust-fund conmentation of the SADCCIFINNIDN tribution for ongoing projects to
WMO meteorology project whose first US $700 000. Fellowships have been
phase was successfully completed in awarded for the French-language
1989. FINN IDA has agreed to fund course in agrometeorology at the
Phase II of the project, with an overall Fondation uniuersitaire luxembourallocation of about US $12 million for geoise at ArIon. The HOMS project for
the period 1989-1992. Emphasis will data-base management software for REGULAR BUDGET
be laid on further strengthening the hydrological data on a microcomputer The total number of countlies which
observations/telecommunications and produced several highly attractive received assistance under the regular
data-processing facilities as well as the components which were widely budget in 1989 was 90.
training of personnel in Mozambique distributed around the world. Extra
Twenty-four fellowships were
and Zimbabwe and outside the facilities have been added to the basic awarded from the regular budget, more
SADCC region.
system currently used in many coun- than half of which were long-term at
FINNIDA is also continuing to tries. A new data rescue project for university level. Financial support was
provide support through a trust-fund Africa (DARE 1) along the lines of the also given for participation in group
agreement for the improvement ofthe data-bank project for the CILSS training, technical conferences and
Sudan Meteorological Service. This (Permanent Inter-State Committee for study tours.
project is malting good progress with Drought Control in the Sahel) counmeteorological and office equipment tries has been initiated in 18 countries. ASSOCIATE EXPERTS
SCHEME
now in operation. An expert in agrocliAFRICAN
CENTRE
OF
METEOmatology joined the project in the
Out of nine associate experts who
autumn. FINNIDA is also considering ROLOGICAL APPLICATIONS
served in 1989, six were financed by
another VCP-TF for the seven coun- FOR DEVELOPMENT
the Netherlands, one each in the field
tries of the Central American Isthmus. Satisfactory progress continued to be by Belgium and Switzerland and one
Other trust-fund arrangements made towards the establishment in Japanese associate expert continued to
with Honduras, Netherla nds , Niger of the African Centre of work with the Technical Co-operation
Switzerland, USA and Venezuela Meteorological Applications for Department in the WMO Secretariat.
continued. In addition, WMO contin- Development (ACMAD). In June 1989,
ued to work with the European the second meeting of the Board of
Economic Community (EEC) concern- Governors was held in Addis Ababa to
ing possible new trust funds.
review the progress made in the prepa-
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The six regional associations (RAs )
ar e composed of WMO Members
whose networks lie in or extend into
the corresponding Region:
• Regional Association I (Africa)
• Regional Association II (Asia)
• Regional Association III (S outh
America)
• Regional Association IV (North
and Central America)
• Regional Association V (S outhWest Pacific)
• Regional Association VI (Europe)
S ecretariat supp ort to t h e
region al ass ociations is provided
through the Regional Offices, which
are fast becoming focal points of all
regional activities.

The Regional Office for Africa
The Regional Office for Africa is
located in Bujumbura, Burundi.
In 1989 it was increasingly
involved in promoting co-operation at
the subregional level and was instrumental in forging closer links with
the Intergovernmental Authority on
Drought and Development (IGADD),
the Communaute economique des

WMO Regions

pays des grands lacs (CEPGL) and
CINCO, the gToup offive Portugesespeaking countries in Africa. Other
activities were carried out with organizations such a s SADCC and
CILSS as well as with countries
associated with the Niger Basi n
Authority (Hydroniger Project) and
t h e Institute of Meteorolo gy for
Training and Research in Nairobi.
A major activity which has been
closely co-ordinated with the ECA is
t h e establis hm ent of ACMAD.
Liai son was maintained wit h the
Organization of African Unity (OAU)
concerning this and other activities.
As well as arranging visits by its
staff to seve ral countries, the
Regional Office organized the Third
Technical Conference on Man agem ent for the Develop ment of
Meteorological Services in Africa
whi ch was h eld in Niam ey, Niger,
from 21 to 25 February 1989. The
Directors of the national Meteorolo gical Services of some 4 0 RA I
Member countries or their representatives participated.
The five major the m es were:
u se r s' needs in the 1990s and
beyond; interaction with users and

the public ; optimizing resource s
available to national Services; plan ning and development strategies;
and management techniques and
concepts.
Recommendations under each of
the t h emes were proposed, mainly
relating to the d evelopment of a
minimum level of basic and specialized services.
In view of the priority give n in
Africa to self-s uffici ency in food ,
water and energy, the conference
urged meteorologists to maintain a
permanent di a lo gue with rural
de ve lopment specia list s, whil e
taking into consideration th e socioeconomic and cultu ral context.
The conference also gave considerable attention to issues relating to the
recovery of costs of meteorological and
hydrological services but recognized
that policies varied from country to
country. It was emphasized that international agreement was necess ary
whenever the provi sion of services
affected other weather se rvice s or
international co-operation a mong
WMO Members in general.

The Regional Office for Asia
and the South-West Pacific
The Regional Office for Asia and th e
Sou th-West Pacific, lo cated in the
WMO Headquarters, pr ovides
support for t h e activities of RAs II
a nd V. It m a inta ins close contacts
with th e s cientific and technic a l
departments of the WMO Secretariat and provides input to regional
strategic and operational planning.
The core activity of the Regional
Office is ass isting Members in
improving their nationa l Meteorological and Hydrological Services.
Every effort is made, mainly through
visits and con sult ations , to h el p
Memb er s convince t h eir governm ents of the value of m eteorology
an d h ydrolo gy for socio- economic
development.
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The events of significance in 1989
were:
• The tenth session ofRA V held in
Singapore in November;
• The agreement by the ASEAN
Governments to establish an
ASEAN Specialized Meteorological Centre (ASMC) In
Singapore; and
• The WMO RSMC Jeddah and
Related Activities meeting held
in June.

The Regional Office for the
Americas
The Regional Office for the
Americas, located in Asuncion,
Paraguay, assists RAs III and IV.
Information concerning the activities of the Office are provided in its
biannual bulletin.
In 1989, the Government of
Paraguay provided additional space
and installed a special telephone line
for telefacsimile. The fax service and
direct international dialing have
considerably improved communications and subsequently facilitated
the work of the Office.
The most significant events in
1989 were:
• The tenth session of RA III
(Quito, October);
• The tenth session of RA IV
(Tegucigalpa, May);
• The Technical Conference on the
Social and Economic Benefits of
Meteorological and Hydrological
Services in RA III and RA IV
(Santiago, Chile, December
1989) organized in co-operation
with the Economic Commission
for Latin America and the
Caribbean (ECLAC).

Regional Association III
(South America)
The tenth session of RA III was held
in Quito, Ecuador, from 18 to
27 October 1989 and chaired by
Mr E. Rousseau, president ofRA III.
The session was attended by 42 delegates from 10 Member countries,
four observers from three Members
outside the Region, the president of
RA IV, and five observers from international organizations.
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Inter alia, the Association recommended that the idea to organize a
Latin American and Caribbean
Centre for Atmospheric Sciences
should not be pursued further. This
was decided in the light of an offer
made by the USA to establish a
South American Weather Forecasting Desk in WMC Washington,
with the necessary facilities for
training technicians from the Region
in numerical weather prediction. It
was also noted that Brazil was establishing an advanced meteorological
centre which would be open to visiting scientists from Members of the
Region.
The Association recommended
that the Organization's future plans
should include support for the study
of meteorology in primary and
secondary schools and in degree
courses on other subjects.
The need was expressed to
improve collaboration and co-ordination between the Division for the
Americas at WMO Headquarters,
the Regional Office, and the offices
of the presidents of RA III and RA
IV.
It was decided to support the
proposal of Paraguay that it should
continue to host the RegionalOffice
The Government of Paraguay
also offered to host the eleventh
session of RA III.

WMO ANNUAL REPORT 1989
Mr C. A. Grezzi (Uruguay), and
Mr E. Franc;a de Queiroz (Brazil)
were elected president and vicepresident respectively of RA III.

Regional Association IV
(North and Central America)
The tenth session of RA IV took
place in Tegucigalpa, Honduras ,
from 3 to 12 May 1989 under the
chairmanship of its president,
Mr C. E. Berridge. The session was
attended by 50 delegates from 20
Member countries ofthe Association,
plus an observer from another
Region and representatives of five
other organizations.
The importance of the Hurricane
Committee and the hydrological
components of the Tropical Cyclone
Programme was underlined. The
Association called for the maintenance through the eleventh fmancial
period of the training courses
provided by the USA in co-operation
with WMO, seminars and workshops.
The Association's target for the
end of the IDNDR is to have in
place adequate early warning
systems for tropical cyclones and
floods in each country of the
Region.
In view of growing international
concern about potential climate
change, the Association requested

REGIONAL OFFICE MEETINGS
Date and place

Title

20-24 February
Niamey, Niger

Third Technical Conference on Management for the Development of Meteorological Services in Africa (jointly with the
first meeting of the Regional Co-ordination Committee on
Drought Monitoring Centres)

3-13 May
Tegucigalpa,
Honduras

Regional Association IV (North and Central America) tenth session

19-22 June
Geneva

WMO RSMC Jeddah and Related Activities

26-30 June
Second Meeting of ACMAD Board of Governors
Addis Ababa, Ethiopia (in co-operation with ECA)
18-29 September
Jakarta, Indonesia

Regional Training Seminar for National Instructors
from RA II and RA V

18-28 October
Quito, Ecuador

Regional Association III (South America) - tenth session

14-24 November
Singapore

Regional Association V (SouthWest Pacific) - tenth session

Prof. G.O.P. Obasi speaks to journalists at the eleventh meeting of the Hurricane
Committee, 1 April 1989, San Andres, Colombia

its Members to actively support
WMO's initiatives concerning the
studies of coupled chemical and
dynamical interactions controlling
the large-scale distribution of
greenhouse gases and their impact
on atmospheric dynamics.
The Association noted with appreciation that, until such time as it
proved feasible to set up an advanced
meteorological centre for Latin
America and the Caribbean, the USA
was willing to provide a special workdesk at WMC Washington to provide
special forecasts and NWP interpretation for the south of Region IV,
evaluate and verifY the quality of the
WMC 's products for that area, and
serve as a focus for training fore casters from the south of the Region
to acquire experience in the use of
NWP products.
One area in which training was
now urgently needed was the organization and administration of
Meteorological and Hydrological
Services, including financial management, public relations and assessing
the economic benefits of Services.
Concern was express ed that
UNDP's financial participation had
decreased since the 1970s. More use,
however, could be made of resources
within the Region and the TCDC
scheme could be extended. The
Association expressed its gratitude to
donors under the VCP, mentioning in

particular Canada , the Federal
Republic of Germany, the United
Kingdom and the USA.
Mr C.E. Berridge (British Caribbean Territories) was re-elected
president and Mr N. Kawas
(Honduras) was elected vice-president ofRA IV.

Regional Association V
(South-West Pacific)

experiences on national and regional
matters. The subjects covered
included the present stage of development of meteorological and
hydrological services, fundamental
problems, identification of the most
important issues and priorities, and
future concerns.
The Association agreed that the
Regional Office should continue to be
located at WMO Headquarters.
It was noted that major efforts
were under way within the
Secretariat to integrate public information activities with those of the
scientific and technical programmes.
It was agreed that the objective of
WMO's public information programme is to inform the public and
decision-makers of the role of
Meteorolo gical and Hydrological
Services with a view to improving
their visibility. Public information
activities are part ofWMO's responsibility as the intergovernmental
so urc e of authoritative scientific
information and advice on the condition and behaviour of the global
atmosphere and climate and the
conditions that affect them.
Mr P. Lo Su Siew (Singapore) and
Mr Ram Krishna (Fiji) were elected
president and vice-president ofRA V,
respectively.

The tenth session of RA V was held
in Singapore from 14 to 24
November 1989. It was attended by
41 participants representing 14
Members of the Association, three
WMO Members from outside the
Region and six other international
organizations. Mrs H. Jaafar, acting
president, chaired the session.
It was noted that the establishment of an ASEAN Speciali zed
Meteorological Centre to be located
in Singapore had been formally
approved.
Predicted climate change and the
associated sea-level rise would be
es pecially s erious in thi s region
where many i slands are already
merely a metre or two above s ealevel. In an annex to one of its
resolutions, the Association issued a
statement on climate change in the
South-West Pacific.
An informal meeting was held
during the session for the free
exchange of view s and sharing of
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Regular budget
The budget for the biennium was
SFR 82 634400 including an estimated supplement of SFR 506 100
which was approved to cover the
shortfall in support cost income for
the Technical Co-operation Fund.
The actual expenditure incurred
amounted to SFR 79 121 366 . In
accordance with decisions of EC-XLI
the budgetary surplus will be reappropriated to the biennium
1990/ 1991.
At 31 December 1989, the end of
the first biennium of the tenth fmancial period, the accumulated cash
deficit amounted to SFR 7 446 082.

This represents a reduction of
SFR 2 176 268 in the accumulated
deficit carried from the ninth financial period forward, and was
achieved in spite of an increase in
overall unpaid contributions.

Contributions
Assessed contributions for the years
1988/1989 totalled SFR 82 136 872,
including SFR 7 460 579 in respect
of supplementary estimates for 1987.
Unpaid contributions in respect of
these assessments reached the
amount of SFR 19 269 593 at
31 December 1989.
Total unpaid contributions due
from Members at 31 December 1989

DETAILS OF EXPENDITURE DURING THE BIENNIUM
1988/1989
SFR'OOO

Parts

Programmes

l.

Policy-making organs

1626

2.

Executive management

4037

3.

Scientific and technical programmes:

3.0

Overall co-ordination of the scientific and technical programmes

3.l

World Weather Watch Programme

8342

3.2

World Climate Programme

6097

3.3

Research and Developmment Programme

4230

3.4

Applications of Meteorology Programme

4269

3.5

Hydrology and Water Resources Programme

3727

3.6

Education and Training Programme

4536

3.7

Regional Programme

4555

Total Part 3: Scientific and technical programmes

919

36675

4.

Technical Co-operation Programme

5.

Programme support services and publications

17971

6.

Administration

14018

7.

Other budgetary provisions

Total
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3200

1594
79121
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were SFR 21609959 as compared
with SFR 11 302 332 at 31 December
1988 and SFR 10 987 527 at
December 1987. On 1 January 1990,
26 Members had forfeited their
rights in accordance with decisions of
Congress, the same number as at
1 January 1989.

Working Capital Fund
In the closing months of both 1988
and 1989, recourse had to be made to
the Working Capital Fund due to
late and non-payment of contributions by several Member States. At
31 December 1989, the amount of
SFR 2 600 000 had been drawn.

Extra-budgetary expenditure
In addition to the extra-budgetary
activities in respect of technical
co-operation projects, WMO administered several trust funds and special
accounts financed by various donor
Members and international organizations notably for UNEP projects,
North Atlantic Ocean Stations
(NAOS), IPCC, SWCC etc.

Headquarters

(in man-f.p/months)

SG

Parts
2.

Executive management

3.0 Overall co-ordination of the scientific
and technical programmes

3.1 World Weather Watch
Programme 0NNWl

Research and Development
3.3 Programme
(RDP)
of Meteorology
3.4 Applications
Programme (AMP)
and Water
3.5 Hydrology
Resources Programme (HWR)
and Training
3.6 Education
Programme (ETR)

3.7 Regional Programme
4.

Technical C~eration
Programme CP)

5.

an publications

6.

0.2
1

0 .1

P.5

P.4

P.l-P.3 Total G-staff Total

;/~V

l0:~Vs XsV %
I~ ;/1
%v: %
~;/v:aV ;/~ X%
;/ V V V X ;{
%
v:V v: ~;/~ x:
~V v: y X
V V /:;/v: x:%
IV V V X v: X/
V; y v:
~
V %v: y v:
V Xs /: ~ %~~
V y V V 7 ~1%
V ~V ~/< %~~ X~lZ:
5.5

1l.5

7.5

Climate Programme
3.2 World
(WCP)

Pr~ramme-support

OSG I ASG

services

Administration

Total Headquarters

0.5

5.5

10.5

10

10

10

5.5

4.25

2.25

4.5

4.5

1.75

3.75

In the Applications of Meteorology Programme, the Agricultural Meteorology Programme is supervised by the Director of the WCP Departmrnt and the
Aeronautical Meteorology and Marine Meteorology Programmes are supervised by the Director of the VfNW Department.

Regional Offices
0.2 to P.5

P.4 to P.1

Total

G-staff

Total

Regional Office for Africa
Regional Office for Asia and the SouthWest Pacific
Regional Office for the Americas

1
1
1

1
1
1

Total Regional Offices

3

3

2
2
2
6

1
1
1
3

3
3
3
9

Part 3.7 Regional Programme

Total Headquarters and Regional Offices

116

1.75

218

.75

This summary includes only established posts from the regular budget, not staff funded from the WMO;1CSU Joint Climate Research Fund.
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Organizational structure of the World Meteorological Organization

Congress
The supreme body, on
which all Members are
represented ; meets every
four years

Regional associations
Regional Association for
Africa (I)

Technical commissions
Commission for Basic
Systems (CBS)

Reg ional Association for
Asia (II)

Commission for Instruments
and Methods of Observation
(C IMO)
Comm ission for Hydrology
(CHy)

Regional Association for
South America (III)

Commission for
Atmospheric Sciences (CAS)

Regional Association for
North and Central
America (IV)
Regional Association for
the South-West Pacific (V)
Regional Association for
Europe (VI)
Working groups and
rapporteurs of reg ional
associations

Commission for Aeronautical
Meteorology (CAeM)

Executive Council
Consists of 36 members,
including the President,
Vice-President and the six
presidents of the regional
associations, who are ex
officio members; meets
annually

Regional hydrolog ical
advisers
Working groups,
committees and panels of
experts of the Executive
Council

Commission for Ag ri cu ltural
Meteorology (CAgM)
Commission for Marine
Meteorology (CMM)
Comm ission for Climatology
(CCI)
Advisory working groups,
working groups and
rapporteurs of technical
co mmissions

Joint Scientific Committee
for WCRP
Composed of not more than
12 scientists selected by
mutual agreement between
WMO and ICSU; meets
annually

Other bodies which are
affiliated with WMO

Secretary-General

Secretariat

I. Members (States) under the terms of Article 3, paragraphs (a), (b) and (e) of the Convention
Afghani stan
Albania
Algeria '
Angola
Antigua and Barbuda
Argentina '
Australia'
Austria'
Bahamas'
Bahrain
Bangladesh
Barbados'
Belgium'
Belize
Benin
Bolivia
Botswana
Brazil'
Brunei Darussalam
Bulgaria'
Burkina Faso '
Burundi
Byelorussian Soviet Socialist
Republic '
Cameroon
Canada
Cape Verde
Central African Republic '
Chad
Chile
China'
Colombia
Comoros
Congo
Costa Rica
Cote d'ivoire'
Cuba'
Cyprus*
Czechoslovakia *
Democratic Kampuchea *
Democratic People's
Republic of Korea

Democratic Yemen
Denmark*
Djibouti
Dominica
Dominican Republic
Ecuador*
Egypt *
EI Salvador
Ethiopia
Fiji*
Finland *
France
Gabon*
Gambia*
German Democratic Republic *
Germany, Federal Republic of*
Ghana*
Greece*
Guatemala*
Guinea*
Guinea-Bissau
Guyana*
Haiti *
Honduras
Hungary*
Iceland
India *
Indonesia *
Iran, Islamic Republic of*
Iraq*
Ireland *
Israel
Italy*
Jamaica *
Japan *
Jordan *
Kenya*
Kuwait*
Lao People's Democratic
Republic*
Lebanon
Le sotho*

Liberia
Libyan Arab Jamahiriya*
Luxembourg *
Madagascar*
Malawi*
Malaysia*
Maldives
Mali*
Malta*
Mauritania
Mauritius*
Mexico
Mongolia *
Morocco *
Mozambique
Myanmar
Nepal
Netherlands *
New Zealand*
Nicaragua *
Niger *
Nigeria*
Norway*
Oman
Pakistan*
Panama
Papua New Guinea
Paraguay
Peru
Philippines *
Poland*
Portugal
Qatar
Republic of Korea *
Romania*
Rwanda*
Saint Lucia *
Sao Tome and Principe
Saudi Arabia
Senegal*
Seychelles*
Sierra Leone *

Singapore*
Solomon Islands
Somalia
South Africa * *
Spain*
Sri Lanka
Sudan
Suriname
Swaziland
Sweden*
Switzerland
Syrian Arab Republic
Thailand *
Togo
Trinidad and Tobago *
Tunisia*
Turkey
Uganda *
Ukrainian Soviet Socialist
Republic *
Union of Soviet Socialist
Republic s*
United Arab Emirates
United Kingdom of Great
Britain and Northern Ireland
United Republic of Tanzania *
United States of America
Uruguay*
Vanuatu
Venezuela
Viet Nam
Yemen
Yugoslavia *
Zaire*
Zambia*
Zimbabwe

Note:

Non-Member which has acceded to the Convention on the Privileges and Immunities of the Specialized Agencies and declared that it will
apply it to WMO: Tonga
* Member States that have acceded to the Convention on the Privileges and Immunities of the Specialized Agencies
•• Suspended by Resolution 38 (Cg-VII) from exercising its rights and enjoying privileges as a Member of WMO

II. Members (Territories) under the terms of Article 3, paragraphs (d) and (e) of the Convention
British Caribbean Territories
French Polynesia

Hong Kong
Netherlands Antilles

New Caledonia
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MEMBERSHIP OF THE EXECUTIVE COUNCIL AND

ANNEX II

OFFICERS OF REGIONAL ASSOCIATIONS AND TECHNICAL COMMISSIONS *

EXECUTIVE COUNCIL
Zou Jingmeng (China)
J.w. Zillman (Australia)
S. Alaimo (Argentina)
J.T. Houghton (United Kingdom)

President:
First Vice-President:
Second Vice-President:
Third Vice-President:

Presidents of Regional Associations
RA I (Africa):
W. Degefu (Ethiopia)

RA III (South America):
C.A. Grezzi (Uruguay)

RA V (South-West Pacific):
P.L. Su Siew (Singapore)

RA II (Asia):
I. Hussain AI-Majed (Qatar)

RA IV (North and Central America):
C.E. Berridge (British Caribbean Territories)

RA VI (Europe):
E.J. Jatila (Finland) (acting)

Elected members
A.I. Abandah (Jordan)
L.-K. Ahialegbedzi (Togo)
A.A. Algain (acting) (Saudi Arabia)
D.M. Bautista Perez (Spain)
M. Boulama (Niger)
C. Candanedo (Ms) (Panama)
E. Dowdeswell (Ms) (acting) (Canada)
A.M . EI-Masry (Egypt)
F. Fantauzzo (acting) (italy)

E.w. Friday (acting) (USA)
Ju.A. Izrael (USSR)
Y. Kikuchi (Japan)
R.L. Kintanar (Philippines)
S.M. Kulshrestha (acting) (India)
A. Lebeau (France)
F.M.Q. Malik (Pakistan)
K.-E. Mostefa Kara (Algeria)
E.A. Mukolwe (acting) (Kenya)

E. Fran<;a de Queiroz (acting) (Brazil)
H. Reiser (Federal Republic of Germany)
V. Richter (Czechoslovakia)
S.E. Tandoh (Ghana)
P. Toubbe (Cameroun)
E. Zarate Hernandez (Costa Rica)
M.C. Zinyowera (Zimbabwe)

REGIONAL ASSOCIATIONS
Regional Association I (Africa)
President:
W. Degefu (Ethiopia)
Vice-president: H. Trabelsi (Tunisia)

Regional Association III (South America)
C.A. Grezzi (Uruguay)
President:
Vice-president: E. Fran<;a de Queiroz (Brazil)

Regional Association V (South-West Pacific)
President:
P.L. Su Siew (Singapore)
Vice-president: R. Krishna (Fiji)

Regional Association II (Asia)
President:
I. Hussain AI-Majed (Qatar)
Vice-president: B. Myagmarjhav (Mongolia)

Regional Association IV (North and
Central America)
President:
C.L Berridge (British
Caribbean Territories)
Vice-president: N. Kawas (Honduras)

Regional Association VI (Europe)
President:
E.J. Jatila (Finland) (acting)
Vice-president: D.N. Miloshev (Bulgaria)

Commission for Aeronautical Meteorology (CAeM)
President:
J. Kastelein (Netherlands)
Vice-president: C.H. Sprinkle (USA)
Commission for Agricultural Meteorology
(CAgM)
President:
A. Kassar (Tunisia)
Vice-president: C.J. Stigter (Netherlands)

Commission for Basic Systems (CBS)
President:
A.A. Vasiliev (USSR)
Vice-president: T. Mohr (Federal Republic of
Germany)

Commission for Instruments and Methods
of Observation (CIMO)
President:
J. Kruu s (Canada)
Vice-president: A. van Gysegem (Belgium)

Commission for Climatology (CCI)
President:
W.J. Maunder (New Zealand)
Vice-president: Y. Boodhoo (Mauritius)

Commission for Atmospheric Sciences (CAS)
President:
F. Mesing~r (Yugoslavia)
Vice-president: D.J. Gauntlett (Australia)

Commission for Hydrology (CHy)
President:
O. Starosolszky (Hungary)
Vice-president: A.J. Hall (Australia)

Commission for Marine Meteorology
(CMM)
President:
R.J. Shearman (United
Kingdom
Vice-president:
Lim Joo Tick (Malaysia)

TECHNICAL COMMISSIONS
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*

As on 31 December 1989

Organigram of the Secretariat of the World Meteorological Organization

World Weather Watch Department
(Director: J. Ra smussen)

World Climate Programme Department
(Director: V. Botdirev)

Joint Planning Staff for WCRp ·
(Director: P. Moret)

Research and Development
Programme Department
(Director: J. Labrou sse)

Deputy
Secretary-General
(D .N. Axford)

Hydrology and Water Resources
Department (Director: J. Rodda)
Technical Co-operation Department
(Director: E. Basso {acting})

Administration Department
(Director: J. K. Murithi)

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

Regional Offices for Africa (Director:
S. Chacowry), the Americas (Director:
G. Lizano), and Asia and the SouthWest
Pacific (Director: T. Y. Ho)

UN and external relations,
Public information (Director: R. A. de Guzman)
Co-ordination of the
Second World Climate Conference
(Co-ordinator: H. L. Ferguson)

Education and Training Department
(Director: G. Necco)

Assistant
Secretary-General
(R. Czetnai)

Languages, Publications and
Conferences Department
(Director: A. W. Kabakibo)

Long-term planning
Formulation of. programme and budget
WMO Bulletin
Co-ordination of arrangements
for Congress and EC

* Co-ordination

in accordance with the WMO/lCSU agreement
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Analysis of assistance under UNDP and TF (1985-1989)

TABLE I

Total numberot
countries which
received UNDP
and/or TF assistance
Year

UNDP

1985
1986
1987
1988
1989

89
118
121
124
117

*

WMO ANNUAL REPORT 1989

TF
29
31
34
35
59

Number of UNDP and
TF expert missions *
UNDP

158
185
148
171
180

TF
18
28
42
39
37

Number of UNDP and
TF fellowships awarded

TF

UNDP

99
127
67
143
106

Value in US $ (millions)
of assistance provided

TF

UNDP

14
24
12
29
14

13.503
12.500
12.000
13.182
15.065

1.580
1.958
2.000
2.986
4.738

Total

15.083
14.458
14.000
16.168
19.803

including 11 UN Volunteers, nine associate experts and 16 national experts

TABLE"

Distribution of expert missions in 1989 by field of activity
Programme /

Number of experts

Field of activity
UNDP

Automatic data processing
Aeronautical meteorology
Agrometeorology
Climatology
Hydrometeorology/hydrology
Instruments

TF

RB

Total

1

6

0

45

1

1
40

15

6

55
6

73

11

84
9

9
35

6

41

Organization of meteorological services

1

1

2

Project managers/ co·ordinators

4

1

5

Telecommunications

8

1

19

Meteorology

48

38

VCP

10

Training

2

2

4

Other

3

2

5

Total

220

45

276

11

TABLE III

Nationality of experts

Nationality of WMO experts who served in 1989
Number of
experts

Afghanistan (1)
1
2
Algeria
1
Argentina
2
Australia
Bangladesh
1
Belgium (2)
9
1
Benin
Bolivia (3)
1
3
Brazil
Burkina Faso (4)
1
17
Canada
2
Cape Verde
Chile (5)
8
Colombia
3
Costa Rica (6)
4
1
Cote d'ivoire
1
Cuba
Czechoslovakia
9
Egypt
2
2
EI Salvador
Ethiopia
2
4
Finland
33
France
German Democratic Republic 1
Germany, Federal Republic of 8
Ghana (7)
1
Guinea (8)
1
Hungary
4
2
India
Iran, Islamic Republic of
1

TABLE IV

Nationality of experts

Ireland
Israel
Italy
Japan (9)
Kenya
Madagascar (10)
Malaysia
Mali
Mauritius
Mexico
Morocco
Myanmar (18)
Netherlands (11)
New Zealand
Niger
Nigeria
Norway
Pakistan (12)
Paraguay (13)
Peru
Philippines
Portugal
Senegal
Spain
Sudan
Sweden
Switzerland
Trinidad and Tobago
Tunisia (14)
Turkey (15)

Number of
experts

Nationality of experts

Number of
experts

United Kingdom of Great
Britain and Northern Ireland
United Republic of
Tanzania (16)
United States of America
Uruguay
Venezuela (17)
Yugoslavia

1
3
4
2
1
1
1
5
2
1
1
4
9
5
4
2
2
1
2
1
6
21
1
1
1
2
5
1
4
1

Total (from 66 countries)

13
3
15
1
8
2

246

one UN Volunteer
one associate expert
one national expert
three UN Volunteers
one UN Volunteer and four national
experts
one UN Volunteer
one UN Volunteer
one UN Volunteer
one asssociate expert
one UN Volunteer
six associate experts
one UN volunteer
two national experts
one associate expert
one national expert
one UN Volunteer
eight national experts
three UN Volunteers

(1)
(2)
(3)
(4)
(5)

(6)
(7)
(8)
(9)
(10)
(11)
(12)
(13)
(14)
(15)
(16)
(17)
(18)

Training provided in 1989 under fellowships
Programme

/ Number of fellows

Field of study
UNDP
Automatic data processing
Agrometeorology
Climatology
Computer science/ techniques
Hydrometeorology/ hydrology
Instruments/ electronics
Marine meteorology
Meteorology
Telecommunications
Other
Total

VCP

TF

11
57
7
25
38
24
7
69
1
3

1

1

13

13

156
2
2

13
0

242

233

39

5
7
26
21

10
2

RB

Total

15
1
3
12
2
1
37
0
5

98
35
86
49
8
275
3
10

76

590

13
13

49
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V
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Training centres and host countries which trained WMO fellows in 1989
Number of fellows

Programme /
Training provided by:
UNDP

TF

VCP

RB

Total

3

4

1

1
2

12
6

7

1

49

2

29

9

100

A. TRAINING CENTRES
Algeria-Oran
Hydrometeorological Training and Research Institute

1

Kenya-Nairobi

6

Institute for Meteorological Training and Research
University of Nairobi

2

3

3

Niger-Niamey

Centre for Training and Application of Agrometeorology
and Operational Hydrology

40

1

2

25

52

28

Nigeria-Lagos

Meteorological Institute for Research and Training
Barbados-Bridgetown

Caribbean Institute for Meteorology and Hydrology,
and University of West Indies
Total

Programme /

Number of fellows

UNDP VCP

TF

RB

Total

3
6

4
9
7
1

B. HOST COUNTRY

50

Programme /

Number of fellows

Field of study

Field of study

Algeria
Argentina
Australia
Barbados
Belgium
Brazil
Canada
China
Colombia
Costa Rica
Egypt
Fiji
France
Germany, Federal
Republic of
Hong Kong
Hungary
India
Ireland
Israel
Italy
Japan
Kenya
Malaysia

11

1
3
2

3

2

1
13
7
2
2
2
1
6
2
36
1
1
8
5
1
4
1
4

3

14
3

5
1
1

10

6

1

2
1

8

1

8

1

3
1
1
1

1
1

1

1
4
1
1
1

2

30
15
3
3
12
3
14

2
53
2
2

7
11
8
2
1
4
4
4

UNDP VCP
Netherlands
Niger
Norway
Pakistan
Philippines
Poland
Portugal
Senegal
Singapore
Spain
Switzerland
Syrian Arab Republic
Thailand
Union of Soviet
Socialist Republics
United Kingdom of
Great Britain and
Northern Ireland
United States of
America

Total: 39 host
countries

2
5
2
1

TF

2

RB

Total

1
1

3
8
2

2

8
1

3
1
3
1
2
4
1

1
10
1
6
1
3
2

3

1

3

5

4
1
73

73

18

40

1

7

66

45

52

2

4

103

242

233

39

76

590

NOTE: Some students studied in more than one country and some
studied under more than one programme.

Nationality of WMO fellows in 1989

TABLE VI

Programme

/

Number of fellows

Nationality
UNDP

VCP

TF

RB

UNDP

Total

VCP

TF

RB

Total

1

28
1
5

Region II

Region I
17

Algeria
11
Benin
3
Botswana
11
Burkina Faso
Burundi
2
1
Cameroon
Cape Verde
6
Central African
Republic
8
Chad
9
Comores
Congo
1
Cote d'ivoire
Djibouti
Ethiopia
7
Gabon
Gambia
7
2
Ghana
Guinea
Guinea-Bissau
6
Kenya
Lesotho
2
Liberia
Madagascar
1
Malawi
9
9
Mali
Mauritania
2
Mauritius
Morocco
11
Mozambique
6
Niger
2
Nigeria
3
Rwanda
Sao Tome & Principe 3
Senegal
9
Seychelles
1
Sierra Leone
2
Somalia
Sudan
Swaziland
Togo
Tunisia
Uganda
United Republic
of Tanzania
1
Zaire
7
Zambia
1
Zimbabwe

3

3

1

1

2

14
4
2
2

3

144

105

Total (Region I)

Programme /

Number of fellows

Nationality

4

2

3
2
4
2
2

6
5

2

3

1

1

1
1
0

1
1
1
0

8

1
1

2

3
6
2
4

2

2

1

3

1

2
2

6

1
8
11
2
9
8

3

1
1
1
1

2

8
18
6
5
1
1

13

6
0

2
15
4
4
6

6
2
10
12
2
1
11
6
9
10

Afghanistan
Bangladesh
1
China
1
Democratic People's
Republic of Korea
Democratic Yemen
Hong Kong
India
2
Iran, Islamic
Republic of
4
Iraq
Maldives
2
Mongolia
Myanmar
8
Nepal
Oman
8
Pakistan
6
Republic of Korea
12
Saudi Arabia
Sri Lanka
2
Thailand
2
Viet Nam
Yemen Arab Republic 7

27

55

60

Total (Region II)

4

3

3

2
1

2

4
2

3

1
2

2
6
2
4
1
2
2
1
1
1

1

8
2
4
6
10
4
8
7
12
2
5

3

2

Programme /

1

2
8

8

125

Number of fellows

Nationality
UNDP

VCP

TF

RB

Total

Region III

3
3
2
8

3

1
2
1

2
2
1
1

4

1

7
16
9

3
2
2
6
1

1

1

18
6
12
5

30

30

309

2

3

Argentina
Bolivia
Brazil
Chile
Colombia
Ecuador
Guyana
Paraguay
Peru
Suriname
Uruguay
Venezuela
Total (Region III)

4

4

1

2
2
1

1
10
4
2

3
1
1
1

2

17

21

1

3
2

3

11
5

1

3

1
4
1
1
2

2
2
8
4
5
6

15

56

2
1

3
3

51
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VI (cont.)
Programme /

Number of fellows

Nationality
UNDP

VCP

1

1
3
2
4

TF

RB

Total

1

3
3
2
5
2
2
4
3
2
3
3
2
2
2
1
3
3

Region IV
Bahamas
Barbados
Belize
Costa Rica
Cuba
Dominican Republic
EI Salvador
Guatemala
Haiti
Honduras
Jamaica
Mexico
Netherlands Anti lles
Nicaragua
Panama
Saint Lucia
Trinidad and Tobago
Total (Region IV)

1
1
2
2
1
1
2

2
2
1
1
3
2
2
2

1
1

2
2

4

30

12

46

Region V
Fiji
Indonesia
Malaysia
Papua New Guinea
Philippines
Samoa
Singapore
Tuvalu
Vanuatu

1
2
1
4
1
1

Total (Region V)

11

1
4

2
2

4

1

3

5

3

7

1
1

9

7
4
10
1
1
1
1

30

Region VI
Albania
Bulgaria
Czec hoslovakia
Hungary
Israel
Malta
Poland
Syrian Arab
Republic
Turkey
Yugoslavia
Total (Region VI)
GRAND TOTAL
(all Regions)

52

1

1
1

7
1
1

1

2
2

1
1
1
7
2
1
2

2
3
4

3
3
11

8

1

4

24

242

233

39

76

590
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A.

MANDATORY PUBLICATIONS

A. 1 Basic documents

A. 2 Operational publications

2

Meteorological Services of the world (bilingual
EnglishjFrench) 1989 supplement

5

Composition of the WMO (bilingual EnglishjFrench)
1989 editions in January, April, October (with supplement)

9

Weather reporting (bilingual EnglishjFrench)

WMO-No.
49

60

Technical Regulations (1988 edition)
Volume II - Meteorological service for international
air navigation. Russian
Volume III - Hydrology. Russian-Spanish
Agreements and working arrangements with other
international organizations (1989 edition). Russian

306 Manual on codes
Volume I - International codes (1988 edition)
French-Spanish
Supplement No. 1. English
Volume II - Regional codes and national coding
practices (1987 edition)
Supplement No.2. English-French-Spanish
Supplement No.3. English- French
386 Manual on the Global Telecommunication System
(1986 edition)
Volume I - Global aspects
Amendment 1. Russian-Spanish
Amendment E. EnglishjF renchjRussian/Spanish

Volume A - Observing stations (November 1988 and
May 1989 editions)
Volume C - Transmissions (November 1988, January,
March, May, July and September 1989 supplements)
Volume D - Information for shipping (December 1988
and February, April, June, August and October 1989
supplements)
A. 3 Official records
711 Regional Association II (Asia) - Abridged final report
of the ninth session. English-French-Russian
715 Commission for Hydrology - Abridged final report of
the eighth session. English-French-Russian-Spanish

High speed electrophotographic printing allows the
Organization to meet
demands for information in
the shortest possible time
(Photo: WMO;Bianco)
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716 Commission for Marine Meteorology - Abridged
final report of the tenth session. English-FrenchRussian-Spanish
719 Regional Association IV (North and Central
America) - Abridged final report of the tenth
session. English-Spanish
720 Commission for Climatology - Abridged final report
of the tenth session. English-French -Russian-Spanish

WMO ANNUAL REPORT 1989

A.5 Annual reports of the WMO
713 Annual report of the World Meteorological
Organization, 1988. English-French-Russian-Spanish
A.6 WMO Bulletin
Volume 37, NO.4. Russian-Spanish
Volume 38, Nos. 1 and 2. English-French-RussianSpanish
Volume 38, NO.3. English-French-Spanish
Volume 38, NO.4. English-French

723 Forty-first session of the Executive Council (1989) Abridged report with resolutions. English-F renchRussian-Spanish

B.

A.4 Guides

B. 1 World Weather Watch Reports

100 Guide to climatological practices (1983 edition)
Supplement No.3. English

411 Information on meteorological and other
environmental satellites. English

488 Guide on the Global Observing System (1989 edition)
English-French-Spanish

524 World Weather Watch - Regional Association IV
(North and Central America) hurricane operational
plan
Supplement No.1 . Spanish

702 Guide to wave analysis and forecasting
(1989 edition). French-Spanish

PROGRAMME-SUPPORTING PUBLICATIONS REGULAR SERIES

714 World Weather Watch - Fourteenth status report on
implementation. English-French-Russian-Spanish

The introduction of page-preparation equipment is helping WMO produce better-looking publications more speedily and at lower
cost (Photo: WMO;Bianco)
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OTHER PROGRAMME-SUPPORTING PUBLICATIONS

B.2 Technical Notes

C.

662 Land management in arid and semi-arid areas
(TN No. 186). English

C.1 Handbooks (and service information)

679 The contribution of satellite data and serVices to
WMO programmes in the next decade
(TN No. 189). English (reprint)
685 Animal health and production at extremes of
weather. (TN No. 191). English

259 WMO sea-ice nomenclature
Supplement NO.5. EnglishjFrenchjRussain/ Spanish
C.2 Catalogues
Supplement to the 1988 edition of the catalogue of
publications.
C.3 Proceedings of scientific conferences and

703 Agroclimatology of the sugar-cane crop
(TN No. 193). English

symposia

B.3 Special Environmental Reports

710 The Changing Atmosphere - Proceedings of the
Toronto conference. English-French

724 Changing composition of the troposphere
(SER No. 17). English

C. 4 Lectures presented at sessions of the Executive
Co unci

B.4 Operational Hydrology Reports

712 Mesoscale forecasting and its applications.
Lectures presented at the fortieth session of the
Executive Council. English

686 Manual on operational methods for the
measurement of sediment transport
(OHR No. 29). English

C.5 Booklets

705 Management of groundwater observation
programmes. (OHR No. 31). English

706 Meteorology in the service of aviation
English-French (reprint)

718 Statistical distributions for flood frequency analysis
(OHR No.33). English

709 The World Weather Watch. 25th anniversary 19631988.
English-French-Russian-Spanish

B. 5 Training publications
551 Lecture notes in agricultural meteorology for Class
II and Class III meteorological personnel. Spanish

722 Natural disaster reduction: how meteorological and
hydrological services can help (World Meteorological
Day 1990)
English-French-Spanish

669 Workbook on numerical weather prediction for the
tropics for the training of Class I and Class II
meteorological personnel. Spanish
701 Mesometeorology and short-range forecasting Lecture notes for training Class I and Class II
meteorological personnel
Volumes I and II. Russian
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ACMAD
AGRHYMET

AIREP
ALPEX
APT
ASAP
ASDAR
ASEAN
BAPMoN
BNAP
CAeM
CARS
CAS
CBS
CCDP
CCI
CCITI
CCCO
CFCs
CGMS
CHy
CILSS
CIMO
CLiCOM
CMM
COARE
CONA
COSPAR
CSM
DARE
DCP
DCS
DRS
DM
EC
ECA
ECLAC
ECMWF
EMEP
ENSO
ESA
EUMETSAT
FAO
GAW
GDPS
GEMS
GESAMP
GEWEX
GMDSS
GMS
G030S
GOS
GPCP
GTS
HNRC
HOMS
HYNET
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African centre of meteorological applications for development
Regional training centre for agrometeorology and operational
hydrology and their applications (programme for the Sahelian
countries)
Aircraft weather report
Alpine Experiment
Automatic picture transmission
Automated Shipboard Aerological Programme
Aircraft-to-satellite data relay
Association of South-East Asian Nations
Background Air Pollution Monitoring Network
Basic Hydrological Network Assessment Project
Commission for Aeronautical Meteorology (WMO)
Climate Applications Referral System (WMO)
Commission for Atmospheric Sciences (WMO)
Commission for Basic Systems (WMO)
Climate Change Detection Project
Commission for Climatology (WMO)
International Telegraph and Telephone Consultative Committee
Committee for Climate Changes and the Ocean
Chlorofluorocarbons
Co-ordination of Geostationary Meteorological Satellites
Commission for Hydrology (WMO)
Permanent Inter-State Committee for Drought Control in the Sahel
Commission for Instruments and Methods of Observation (WMO)
Climate computing
Commission for Marine Meteorology (WMO)
Coupled Ocean-Atmosphere Response Experiment
Committee for OWSE-NA
Committee for Space Research
Climate system monitoring
Data rescue
Data-collection platform
Data-collection system
Data-retransmission system
Data management rNMO/WV'N'l)
Executive Council (WMO)
Economic Commission for Africa (UN)
Economic Commission for Latin-America and the Caribbean (UN)
European Centre for Medium-range Weather Forecasts
Co-operative Programme for the Monitoring and Evaluation of Longrange Transmission of Air Pollutants in Europe
EI Nino/Southern Oscillation
European Space Agency
European Organisation for the Exploitation of Meteorological Satellites
Food and Agriculture Organization of the United Nations
Global Atmosphere Watch (WMO)
Global Data-processing System (WMO/WV'N'l)
Global Environmental Monitoring System (UNEP)
Group of Experts on the Scientific Aspects of Marine Pollution
Global energy and water cycle experiment
Global Maritime Distress and Safety System (lMO)
Geostationary Meteorological Satellite (Japan)
Global Ozone Observing System
Global Observing System (WMO/WV'N'l)
Global Precipitation Climatology Project
Global Telecommunication System (WMO/WV'N'l)
HOMS National Reference Centre
Hydrological Operational Multipurpose Subprogramme
Intercomparison of Operational Hydrological Network Design
Techniques

IAEA
IAHS
IAMAP
lATA
IAOPA
ICAO
ICARDA
ICSU
IDNDR
IFALPA
IGOSS
ICBP
IMO
IMOP
INFOCLIMA
IOC
IPCC
METEOSAT
METNO
NASA
NOAA
NWP
OAU
OHP
OIS
OWSE
RA
RMTC
RTH
RSMC
SADCC
SHARE
SWCC
TCDC
TOGA
TOVS
TRUCE
UN
UNDP
UNEP
Une sco
VCP
VCP(ES)
VCP(F)
WCAP
WCDP
WCP
WCRP
WEFAX
WHO
WIFMA
WMO
WWW
XBT
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International Atomic Energy Agency
International Association of Hydrological Sciences
International Association of Meteorology and Atmospheric Physics
International Air Transport Association
International Aircraft Owners and Pilots Association
International Civil Aviation Organization
International Centre for Agricultural Research in Dry Areas
International Council of Scientific Unions
International Decade for Natural Disaster Reduction
International Federation of Airline Pilots Associations
Integrated Global Ocean Services System
International Geosphere-Biosphere Programme
International Meteorological Organization (predecessor of WMO)
Instruments and Methods of Observation Programme (WMO)
World Climate Data Information Referral Service
Intergovernmental Oceanographic Commission (Unesco)
Intergovernmental Panel on Climate Change
Meteorological Satellite (EUMETSAT)
Advance telegraphic notification relating to the operation of the
WWW
National Atmospheric and Space Administration (USA)
National Oceanic and Atmospheric Administration (USA)
Numerical weather prediction
Organization of African Unity
Operational Hydrology Programme (WMO)
Operational Information Service (WWW)
Operational WWW Systems Evaluation
Regional association (WMO)
Regional Meteorological Training Centre
Regional Telecommunication Hub
Regional/Specialized Meteorological Centre
Southern African Development Co-ordination Conference
Software help for applications, research and education
Second World Climate Conference
Technical co-operation among developing countries
Tropical Ocean/Global Atmospheric Study
TIROS operational vertical sounder
Tropical Urban Climate Experiment
United Nations
United Nations Development Programme
United Nations Environment Programme
United Nations, Educational, Scientific and Cultural Organization
Voluntary Co-operation Programme
Vol untary Co-operation Programme (Equipment and Services)
Voluntary Co-operation Programme (Fund)
World Climate Applications Programme (WMO)
World Climate Data Programme (WMO)
World Climate Programme (WMO)
World Climate Research Programme
Weather facsimile
World Health Organization
Advance telegraphic notification relating to the operation of the
marine meteorological services
World Meteorological Organization
World Weather Watch (WMO)
Expendable bathythermograph

THE MAJOR SCIENTIFIC AND TECHNICAL PROGRAMMES OF WMO

WMO carries out its work through seven major scientific and technical Programmes which have strong components
in each Region.
The World Weather Watch Programme is the backbone of the overall programme ofWMO. It combines dataprocessing centres, observing systems and telecommunication facilities - operated by Members - to make available
meteorological and related geophysical information that is needed in order to provide efficient meteorological and
hydrological services within the countries. It also includes a Tropical Cyclone Programme, in which more than 50
countries are involved, and an Instruments and Methods of Observation Programme to promote the standardization
and development of meteorological and related observation.
The World Climate Programme promotes the improvement of the understanding of climate processes through
internationally co-ordinated research, and the monitoring of climate variations or changes. It also promotes the use
of climate information to assist economic and social planning and development. The research component of the
Programme is carried out jointly by WMO and the International Council of Scientific Unions, whereas the climate
impact studies are co-ordinated by the United Nations Environment Programme. A special unit in the WMO
Secretariat provides support for the WMOIUNEP Intergovernmental Panel on Climate Change. A major event - the
Second World Climate Conference - will be held in Geneva from 29 October to 7 November 1990.
The WMO Research and Development Programme promotes atmospheric research, with particular emphasis
on methods and techniques of weather-prediction research. It includes a Tropical Meteorology Research Programme.
The newly created Global Atmosphere Watch integrates monitoring and research activities carried out by WMO
Members under the Global Ozone Observing System and the Background Air Pollution Monitoring Network and
will serve as an early warning system to detect changes in the composition of the atmosphere. This is a new area
of high-priority activities.
The WMO Applications of Meteorology Programme comprises three vital areas of application of meteorological
services and information: agricultural meteorology, aeronautical meteorology and marine meteorology. It promotes
the development of infrastructures and services which are required in those areas for the benefit of Member countries.
The WMO Hydrology and Water Resources Programme is concerned with the quantitative and qualitative
assessments and forecasts of water resources; standardization of all aspects of hydrological observations; and the
organized transfer of hydrological techniques and methodology in many areas, including forecasts and mitigation
of flo ods.
The WMO Education and Training Programme holds the key to future development by promoting all efforts in
Member countries to ensure that the necessary body of trained meteorologists, hydrologists, engineers and technicians is available. It is cl?sely interrelated with all other major scientific and technical Programmes.
The WMO Technical Co-operation Programme comprises the mainstream of organized transfer of mete orological and hydrological knowledge and proven methodology among the Members of the Organization. Particular
emphasis is laid upon the development of a wide range of services (related to weather prediction, climatology and
hydrology), on the development and operation of key World Weather Watch infrastructures and on supporting the
Education and Training Programme of WMO. The programme is funded mainly by UNDP, by WMO's own
Voluntary Co-operation Programme, trust funds and the WMO regular budget.

